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THE CONVEYANCE OF SOLID 
PARTICLES BY FLUID SUSPENSION. 


By R. F. Davis, B.Se., A.C.G.1., D.L.C. 


Ir is a matter of common observation that on 
a windy day, small solid particles and light flaky 
objects, such as leaves and pieces of paper, are 
suddenly caught up by gusts of high velocity and 
carried away. Equally well known is the scouring 
which takes place in water channels under the 
influence of rapid flow, silt and stones being trans- 
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ported bodily considerable distances. The principle 
governing these natural occurrences has been 
applied by man for the conveyance of solids, such 
as sewage and mineral sludges for some time, and 
more recently in the pneumatic conveyance of fine 
powers and similar materials. 

Although there have been established fairly 
definite velocities at which the erosion of material 
oceurs, and conversely at which settling out takes 
place, and in some cases empirical formule estab- 
lished, nevertheless, so far as the author is aware, 
the mechanics of the process with respect to hori- 
zontal flow, and the application of a consistent 
mathematical theory has not previously been 
described. In the following notes, an attempt will 
be made to establish a general principle embracing 
the conveyance of solid particles in both liquids 
and gases, and the theoretical results compared 
with accepted practice. 

Conveyance of material is sometimes affected 
by the direct application of static pressure, instead 
of utilising the kinetic energy or carrying power 
due to the velocity of the fluid. In such cases 
very small ratios of fluid to solid may be used, for 
example, pulverised coal may be transported by 
this means with as low a ratio as 0-25 cub. ft. of 
air per Ib. of coal. This mode of fluid transport, 
however, will not be dealt with in the present 
article. 

The motion of particles vertically relative to 
i fluid can be adequately explained by Stokes or 
similar laws, but such laws only determine the 
rate of settling of an individual particle under 
gravitational or centrifugal forces or, the corollary, 
the least vertical velocity necessary to maintain 








it in suspension, and do not give any indication 
of the behaviour of a mass of particles in a hori- 
zontal stream of fluid. For instance, according 
to Stokes Law, an air velocity of 1 ft. to 2 ft. per 
second is sufficient to support powdered coal of 
particle size passing 100-I.M.M. mesh. In practice, 
minimum air velocities of 30 ft. to 40 ft. per second 
are found to be necessary to prevent coal from 
settling out in horjgontal pipes. Further, an air- 
to-coal ratio of 30 cub. ft. to 50 cub. ft. of air per Ib. 





of coal is usually maintained, but there is no apparent 


Fig.3. EROSION VELOCITY OF SPHERICAL 
i PARTICLES IN CLEAR WATER 
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connection between the velocity and the air-to-coal 
ratio deducible from Stokes Law. 

In the first instance, we must consider how loose 
non-adherent non-cohesive particles are raised 
from a horizontal position by a nearly horizontal 
stream of fluid passing over them, so that they 
mix with and travel along with the fluid. It can 
be taken for granted that before this happens, the 
velocity of the fluid will be such that it will be in 
a state of turbulent flow, so that most of the 
particles taken up will be maintained in suspension 
for a considerable time, any which do eventually 
settle out being taken up again by the fluid in due 
course. 

Consider firstly the case of a thin, flaky material 
resting loosely at the bottom of a stream of fluid 
flakes such as a (Fig. 1), which are orientated 
with their downstream edge uppermost, will tend 
to have that edge pressed down by the moving 
fluid. When movement of a flake takes place, the 
upstream edge will tend to rise into a position 
such as b, and the downstream edge move down- 
wards. When, due to the above action, turbulence, 
or some other cause, a flake takes up a position 
with the upstream edge slightly raised and the 
downstream edge forming a seal on the bottom, 
the underside of the flake is subjected to approxi- 
mately the total pressure of the fluid, that is, the 
sum of the static head and the dynamic head due 
to velocity, while that on the top is mainly static 


| 





only. When the velocity is sufficiently great, the 
difference between the pressure on the upper and | 
lower faces will overcome the apparent weight of | 
the flake in the fluid, when it will rise into the | 
fluid and be carried upwards into the main stream | 


by eddies and turbulence. If the particle should 
subsequently settle out, it will probably be picked 
up Once more in a similar manner, and thus be 
progressively propelled along with the fluid. 

While a flaky or lenticular particle offers the 
maximum surface per unit volume of material, a 
solid spherical particle offers the minimum surface 
per unit volume ; all irregular-shaped particles fall 
between these twoextremes. A material consisting 
of spherical particles, as illustrated in Fig. 2, 
will be next considered, therefore. Certain of the 


Fig.4. INITIAL MIXING VELOCITY 
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uppermost particles will be carried by the rolling 
motion imposed on them by the moving fluid into 
some such position as c, with the lower down- 
stream face pressed against adjacent particles and 
the underside thus subjected to the total pressure 
head, on account of the small cavity below the 
particle having its opening facing upstream. As 
with a flaky material, the particle will rise into 
the fluid when the difference between the total 
pressure below and the static pressure above it 
exceeds the apparent weight of the particle. 

(1) The Velocity at which Particles commence to 
be taken up in Suspension by a Clear Fluid passing 
Horizontally over them.—Consider a thick layer of 
loosely-packed non-adherent solid particles sub- 
merged in a fluid at rest. If the static pressure 
intensity of the fluid is p,, this will be transmitted 
through the interstices, so that the pressure below 
the uppermost layer of particles is also very nearly 
equal to the static intensity p,. Suppose now the 
fluid commences to move in a horizontal direction 
until it attains a velocity U,, as already described 
above, the pressure on the underside of some of 
the particles will change to approximately the total! 
pressure intensity p;, where 
Us? p 

29 
p being the density of the fluid and g the accelera- 
tion of gravity. The vertical forces acting on 
such a particle are, therefore, 


pt = ps + (1) 


Upwards = pt A. 
Downwards = ps A + Wa. 


Where A is the horizontal cross-sectional area of 
the particle and W its apparent weight in the 
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fluid. When the increasing velocity of the fluid 
reaches the point where particles just commence 
to rise and disperse into the moving stream, the 
vertical forces will very nearly balance. 


or 


pA = peA + Wi (2) 


but 
Wa = V (o — p) 
where V is the volume of the particle and o the 
solid density of the material composing the particles. 
Substituting also equation (1), we get 
2 
(pe + we? ) A 


; 29 V~ 
Us te 
We will refer to the velocity U, in the above 
equation as the initial mixing velocity. It is 
evident that the ratio M will depend on the shape 


of the particle. 
For a spherical particle of diameter d 


Ps A+ Vie— p). 
Whence 


(a o). (3) 


For flat flakes of thickness ¢ 


— = t, 
In F.P.S. units, for solid spherical particles, 
therefore, the initial mixing velocity 
Us = 6 s,/° r P.d (4) 


In the case of a gas, its density p is so small 
compared with that of the particles o, that the 


equation for solid spherical particles may be written 
dd 
Up = 6°55 / — 
P Vp 
or a. 
Up = 6-55 Vvod (5) 
It is} 


where v is the specific volume of the gas. 
evident from equation (4) that when o = p then | 
U, = 0, or in other words, the particle will just | 
begin to float in the fluid when at rest. 

According to Chailly’s* formula, erosion com- 
mences in river beds when the velocity attains a 
value V == 5-67 4/DG, where V is the velocity in 
feet per second, D is the diameter of the pebbles in 
feet, G is the specific gravity of the material. The 
theoretical equivalent of Chailly’s formula may be 
deduced from equation (4), in which case we obtain 

V = 6-55 V(G — 1)D. 

Taking the specific gravity of pebbles at 
the solid, Chailly’s formula reduces to V = 8-97 4/D. 
According to theory, V = 8-03  D, thus Chailly’s 
formula, gives a velocity about 10 per cent. higher 
than the theoretical, which may be accounted for 
in practice by the lag due to friction and inertia 
forces. 

Again, Listert gives the following formula for 
the minimum velocity necessary to maintain 
spherical particles in suspension in a vertical air 
stream, 


2-5 in 





V=77VDS8, 
where V is the velocity in feet per second, D is the 
diameter of particles in inches, 8 is the specific 
gravity of the material, Taking air at a temperature 
of 60 deg. F., an equivalent formula may be derived 
from equation (5) of the same character, thus 

V = 54 VDS, 
but with a different numerical constant, because 
it represents the conditions for horizontal flow. 

To make one more comparison, the theoretical 
erosion velocity for l-in. diameter pebbles in 
water, as given by equation (4), is U, = 2-24 ft. 
per second (taking solid density of stone = 150 Ib. 
per cubic foot), compared with a safe velocity of 
2 feet per second given by the Engineers’ Year 
Bookt for the prevention of erosion of 1-in. rounded 
pebbles in a river bed. 

As a further example of the application of 
equation (5), suppose it is desired to know the | 











velocity at which powdered bituminous coal passing 
100-I.M.M. mesh will commence to mix with a 
horizontal stream of air passed over it, assuming 
the air is at a temperature of 70 deg. F. 


13-35 cu. ft. per Ib. 
80 Ib. per cubic ft. (solid). 
0-005 


iz ft. 


| a 
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d= 


Whence 


Usp = 6-55 A/ 13-35 x 80 x 
second. 


Finally, as an example of the application of 
equation (3), consider the minimum velocity neces- 
sary to carry pinewood chips or shavings in a 
horizontal air stream, assuming the air temperature 


Fig.5. 
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70 deg. F. and the average thickness of the chips 
in. 
v 13-35 cu. ft. per Ib. 
o = 35 Ib. per cubic ft. 
1 
‘= 33x 12" 
— 13-35 x 35 
Up = 8-03 Vewt 8-03 J xi 


= 8-86 ft. per second, 


The typical curves shown in Figs. 3 and 4, page 1, 
illustrate further applications of the above analysis. 

(2) The Saturation Velocity of a Horizontally 
Flowing Liquid conveying Non-Floating Particles in 
Suspension.—It is evident that at any velocity 
greater than the initial mixing velocity, free particles 
will be taken up in suspension in a horizontally- 
flowing fluid, but the question arises whether there 


| is any limit to the amount of solid matter that can 


be carried at any given velocity. In other words, 
is there a velocity corresponding to a saturation 
point in the degree of concentration of solid in the 
fluid ? So far, we have only considered the condi- 
tions under which particles are taken up in a clear 
fluid ; it is possible that the presence of suspended 
particles in the fluid may alter the conditions. 
Taking first the case of a liquid, it will be assumed 
that the suspended solid particles are small in size 
relative to the bulk of liquid; further, that they 


are uniformly dispersed throughout the liquid, which 


flows in a pipe under an actual static head H (that 
is the height to the free surface of the mixture is 
H). At the point under consideration, the condi- 
tions being examined are, where the pipe runs hori- 
zontally, or very nearly so; therefore, the static 
pressure on the top of a particle resting at the bottom 
of the pipe is given by p, = 8H, where § is the 
bulk density of the mixture. Supposing that 
there exists a thick layer of particles resting in this 
length of horizontal pipe, then the conditions 
under which the underside of some: of the upper- 
most particles will be subjected to the total head, 
or sum of the velocity and static heads, are similar 
to those already examined in the case of a clear 
fluid. Moreover, the cavity existing under the 
particle is small compared with the particle size, 
consequently the pressure conditions within its 
bounds are those of the liquid only, that is, 

Us? p 


— + 


29 





pH, 
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* Molesworth's Pocket Book of Engineering Formule, where U, denotes the velocity of the liquid. 


tion, page 299. 


28th Edi 
+ J. E. Lister. 


Materials, page 117. 
~ Kempe’s Engineers’ Year Book, 1933-1934, page 
693. 





At the velocity corresponding to saturation of | 


The Screening and Grading of | the liquid by solid particles, the sum of the vertical | 
forces will be zero, or as expressed by equation (2). | 


prA = pp A + Wa. 


Substituting 
UF p . 
(2 + pH) A= PHA + Wa 
or 
UF Vv 
Fp 7A P+ HIB — pd. 
Whence 





vs = 4/22 (F e—) + HOB — 0) (6) 

This may be termed the general equation for the 

saturation velocity of a horizontally flowing solid- 
liquid mixture. 

If the concentration of solids is expressed as a 

weight C per unit weight of liquid, then the total 

weight of one of liquid and C of solids is (1 + C), 


and the total volume of same ( +4), whence the 


bulk density of the mixture 
1+C 
p @ 
_(+C)pe 
a+ p,C 
For solid spherical particles, therefore, and with 
a concentration of solids C by weight per unit of 


liquid 
_, /2p tea) 2 
v= /=[ 3 tlie o+pc e} | 
HC * 
sept | @-»)- (7) 


In F.P.S. units 
Us = 8-03 \/ [3 + 
3p 
It will be noticed that when C = 0, that is clear 
water conditions, the above equation reduces to 
equation (4), giving the initial mixing velocity U,. 
It is evident that with a very finely-divided 
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material suchasclay in slurry, the term M (o— p) in 


equation (6) may be neglected without introducing 
an appreciable error. Gregory* made certain tests 
on pumping clay slurry and assuming the clay 
particles in his experiments were of this order, we 
may write, for the saturation velocity in this 
particular instance, 


Pra 
aax/igone. 
5 > p) 


Inserting the density of water p= 62-4 lb. per 
cubic foot, and denoting the specific gravity of 
the slurry by 8S, then in F.P.S. units 
Us = 8-03 V(S — 1) H. 
The following table is reproduced from Gregory’s 
tests, with the addition of the saturation velocity 
U, calculated from the above formula :— 




















a Observed Calculated 
eaviey eee ~ Critical Saturation Ratio 
of Slurry. | Slurry. fe locity, elocity, | Ue 
8. | H. | feet per feet per | VY; 
second. Ve. | second. Us. | 
' 
1-13 | 0-93 2-25 2-79 1-24 
1-175 2-21 | 3-60 4-99 1-39 
1-225 4-65 | 6-00 8-22 1-37 
1-255 7-65 7-00 11-20 1-60 
1-285 | 10:90 | 8-50 | 14-15 1-67 
1-17 0-658 | 1-50 2-69 1-79 
1-17 0-855 2-00 3-06 1-53 
It will be noticed that the ratio ue tends to 


become constant, which would seem to indicate 
some connection between the observed critical 
velocity and the calculated saturation velocity of 
the slurry. Gregory draws attention to the fact 
that the critical velocity increases with increasing 
density ; this is the inverse of what is predicted 
by existing formule for viscous flow, but in this 
respect it follows a similar law to the formula 
given above for the saturation velocity. 

As an example of the application of equation (6), 
suppose it is required to find the maximum velocity 
necessary to convey a slurry of copper ore in a 
horizontal pipe under a total head of 8 ft. of slurry. 
Assuming the specific gravity of the ore is 5, the 
size of particles }-in. diameter and the specific 
gravity of the slurry 1-25, we have from equation 
(6) in F.P.S. units, 





r 1 2d 
Ue 8°84 / 5 get RE-» 





* W.B. Gre, 
vol. xlix, No. 


ry. Mechanical Engineering (A.S.M.Z.), 
» page 615. 
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THE RECONSTRUCTION OF LEICESTER SQUARE STATION, LONDON. 

SIR HARLEY H. DALRYMPLE HAY, M.INST.C.E., CONSULTING ENGINEER, LONDON. 
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bulk density of mixture 
B = 1-25 x 62-4 = 78 lb. per cubic foot. 
density of solid 
o = 5 X 62-4 = 312 lb. per cubic foot. 
Head H = 8 ft. 
1 
d= aa tt 


“1 2x (322—62-4), 
U, 8-O% gee © cxteineemmmaeeniins <i ones . 
2=8 04/ h 3x48 8 x (78 — 62-4) 


= 11-6 ft. per second. 
The curves shown in Fig. 5, page 2, illustrate further 
applications of equation (6) to the case of fine 
slurries in water. 
(To be continued.) 








THE RECONSTRUCTION OF LEICES- 
TER SQUARE STATION, LONDON. 


THE programme of extensions and improvements, 
which the London Electric Railway Company (now 
the London Passenger Transport Board) undertook 
some years ago, with a view to dealing with an 
increasing flow of traffic, was virtually completed 
by the recent opening of the reconstructed station 
at Leicester Square. This station was originally 
opened on December 15, 1906, when the Piccadilly 
line was inaugurated and became an exchange 
station in the following year on the completion of 
the Hampstead line. 


, and southwards to join the City & South London line 
| at Kennington, while the Piccadilly railway has been 
| lengthened westwards to Hounslow and Uxbridge, 
‘and eastwards and northwards to Cockfosters. 
These extensions, as well as the electrification of the 
suburban lines of the Southern Railway, have 
greatly increased the volume of traffic to be handled, 
as will be appreciated by stating that the number of 
passengers using the station rose from 9,000,000 in 
1909 to about 27,000,000 in 1934. Moreover, this 
traffic is distinguished by peaks not only during 
the morning and evening rush hours, but late at 
night, when the theatres close, 

As structural peculiarities made it impossible to 
instal escalators in the old station, it was decided 








Since that time, the latter 
railway has been extended northwards to Edgware | 


to replace the original street level booking hall, 
which had entrances both from Charing Cross-road 
and Cranbourn-street, by a new one underground. 
This new station is approached by staircases from 
several points in the adjoining streets, and gives 
access to two flights of escalators, one for each 
railway, which have been substituted for the 
four lifts originally installed. Apart from the 
time saved to the passengers, who, it is hoped, will 
now be able to reach the platforms from the street 
in less than one minute, this reconstruction will 
have the advantage of keeping the streams of 
traffic to and from the two railways separate to the 
greatest possible extent, and will also render the 
use of the original intricate system of underground 
connecting passages unnecessary to a much larger 
degree than heretofore. 
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8 in general terms, the new booking 
hall, which is fan shaped, not only occupies the 
same site as the old, but also, as will be clear from 
the plans reproduced in Figs. 1 and 2, above and on 
Plate I, extends under both Charing Cross-road and 
Cranbourn-street. Access to it from the street will 
eventually be given by five short staircases, viz., one 
at the south-east corner of Cranbourn-street and 
Charing Cross-road ; one on the west side of Charing 
Cross-road, close to the Hippodrome Theatre; one 
further north at the corner of Charing Cross-road and 
Little Newport-street ; and two others, on the east 
of Charing Cross-road and the north of Cranbourn- 
street, ively. Of these the two last will not 
be available until the lifts are removed and the 
original station buildings have been reconstructed. 
One of the lift shafts is being retained for ventilating 
purposes, and its bottom will be connected by 
tunnels of 10 ft. and 8 ft. in diameter, both to the 








Hampstead and Piccadilly railway tunnels. 

The first stage in the reconstruction waa to 
strengthen the foundations of the columns which 
carried the original station, This was generally 
effected by excavating below the bases of each 
group of columns in turn and inserting concrete 
and brickwork to a depth which varied from 20 ft. 
to 25 ft., thus providing the necessary underpinning. 
This underpinning, which was carried out for a 
distance of 74 ft. along the Charing Cross-road 
frontage and for a length of 56 ft. along Cranbourn- 
street, forms one wall of each of the two escalator 
machinery chambers described below, and was 
necessary owing to the fact that the machinery 
chambers went down to this depth. As will be 
seen from Fig. 5, Plate I, this underpinning consists 
of a series of 4-ft. 6-in. piers built of Staffordshire 
brindle brick in 4:1 Portland cement mortar 
below the original concrete raft. As will also be 
clear from this drawing, one side of this underpinning 
is covered with Aqualite sheeting for waterproofing 
as the underpinning brickwork was wet, and is faced 
with a 4}-in. brick wall to protect the sheeting. 

As the site to be occupied by the new booking 
hall under Charing Cross-road was traversed by 
a London County Council subway, 12 ft. 6 in. 
by 7 ft., containing the mains of the various 
electricity, gas and water authorities, and by a 
sewer, it was next necessary to construct a new 
subway at a lower level. This subway, which is 
11 ft. 8} in. in diameter, was driven for a length of 


| 85 ft. northwards and 192 ft. southwards from the 
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Fie. 12. 
foot of a 7-ft. 8-in. working shaft 50 ft. deep, which 
was sunk in Little Newport-street, adjacent to the 
stage door of the Hippodrome Theatre. It is 
connected to the existing subway at each end by 
a further length of 11-ft. 8}-in. diameter tunnel 
which is built on an incline, and by a length of 


special construction which consisted of under- | 


pinning the original side walls of the old pipe 


subway between the new cast-iron tunnel and the | 


original brickwork. Its general construction can 
be seen from Figs. 5 to Plate I, which 
also show the position of the new sewer in relation 
to the works and its connections. A view taken 
in the old sibway looking down the incline and 
showing the back of the booking hall wall is given 
in Fig. 12 on this page, while the new subway 
with the cable racks in position, is illustrated in 
Fig. 13, opposite. 

It will be seen that this subway is constructed of 
standard cast-iron tube segments, which are 
strengthened by brindle brick rings where the loads 
are likely to be heavy. As will also be seen from 
Fig. 13, the inspection of the cables and pipes 
contained in it is rendered easier by supporting 
them on racks, the uprights of which are suspended 
from the roof as well as being mounted on the floor. 
In this way it is possible for the sections of which 
these uprighte are made to be removed one by one 
as required, and for the cables and pipes to be laid 
on the racks or taken out sideways, instead of 





Pipe Supway Unper Caarine Cross-roap SHowine Ramp TO New SuBway. 


having to be threaded through from either end. 
Nevertheless, the cables were drawn in to the 
racks in the first place and this work was rendered 
easier by installation of twin vertical and horizontal 
| shaft rollers, which can be seen on the right of the 
| illustration. 

As already mentioned, the main sewer under 
Charing Cross-road had also to be diverted by build- 
ing a new length along the West side of Charing 
Cross-road at about 6 ft. below the original level, 


and this was connected to the existing sewer at each | 


end through a tumbling bay. The runs of the ser- 
vice pipes, cables and drains from the roads and 
the buildings in the neighbourhood had also to be 
altered, so that they cleared the roof and other 
parts of the new station. This work necessitated 
a good deal of careful planning and difficult detail. 
It was, however, successfully carried out without 
any stoppage of essential services. 
of the new sewer and the cable tunnel in relation 
to the other works will be clear from Figs. 5 and 6, 
on Plate I. 

As the cables and pipes under Cranbourn-street 
were not laid in a subway, but actually in the road, 
a new cast-iron pipe subway, which was also 
11 ft. 8} in. in diameter, except for a short curved 
portion which was 12 ft. in diameter, was con- 
structed from an 8-ft. diameter working shaft 60 ft. 
deep, this shaft being sunk from the basement of 
what is now the Scotch Stores public house. A 


The position | 
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| tunnel was driven 133 ft. westwards and 226 ft. 
|eastwards from the bottom of this shaft and this 

horizontal portion was then connected to the 
| surface at each end by sloping tunnels inclined at 

30 deg. to the horizontal. Where these tunnels 
|came to the surface interceptor chambers were 
| built across the road, one at the corner of Cran- 
bourn-street and St. Martin’s-lane and the other 
about 80 ft. west of the London Hippodrome. 
| Certain difficulties were experienced during the 
|construction of these chambers, as many of the 
| pipes and cables were at roof level and had to be 
| temporarily diverted. The cables had also to be 
| diverted before they entered the chambers in order 
| that they might be appropriately arranged in the 
| subway according to their destinations. 

For the greater part of its length this new subway 
is constructed of standard 11-ft. 8}-in. diameter cast- 
iron tunnel rings, but where it passes under Charing 
| Cross-road subway, it is strengthened by an outer ring 
|of hard red brickwork 3 ft. thick, which is laid in 

3: 1 Portland cement mortar. There is a vertical 
connection between the Charing Cross-road and 
the Cranbourn-street subways, and also an inclined 
connection to enable cables and services going 
southwards to be diverted from one to the other. 
This inclined length is made of 15 rings of 5-ft. 
internal diameter cast-iron tunnel section, but a 
| similar connection between the two tunnels for the 
diversion of cables and services going northward 
is effected by a rectangular passage formed of 
rolled-steel joists and concrete which also houses a 
stairway intended to facilitate inspection. It may be 
added that both subways are kept clear of water 
by an hydraulic ejector, which is installed at the 
bottom of the shaft under the Scotch Stores. 
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Pree Suspway UNDER CHARING CROSS-ROAD. 


Perhaps the most important of these preliminary | new booking hall and circulating area, though, as 
works was, however, the diversion of the London | already mentioned, the whole of this will not be 


County Council Middle Level sewer. 
as will be seen from Fig. 10, took an inclined 
course below the level of Cranbourn-street and 
encroached on the site intended for the Piccadilly 
Railway escalator chamber. It was therefore 
diverted by curving it southward on radii of 
30 ft. until it joined the original length just west- 
ward of the Charing Cross-road crossing. In 
order to maintain the service, while this reconstruc- 
tion was being effected, the following work had to be 
carried out. Two temporary shafts were sunk on 
the site of the original station and headings were 
driven forward from their bottoms towards the 
line of the sewer. At the end of these headings 
temporary by-pass sewers, the details of which are 
shown in Fig. 11, were constructed in each direction 
and connected to the existing sewer at points near 
the ends of the proposed diversion. Temporary 
bulkheads were then built in the existing sewer 
at the points shown in Fig. 10, and at both ends 
of the diversion. The diversion itself was con- 
structed from the 8-ft. working shaft in Cranbourn- 
street from which a heading was driven at level 136, 
the datum being 100 ft. below O.D. On completion, 
the temporary bulkheads between it and the 
existing sewer were removed. Finally, both the 
temporary by-passes were filled with 20: 1 con- 
crete. The one at the western end remains as 


it is below the level of the booking hall, but a| 
| shortly lead to a return of at least modest prosperity. 


portion of the one at the eastern end was removed 
when the Piccadilly Railway escalator tunnel and 
machinery chamber were being constructed. 


On the completion of this preliminary work, | taking advantage of the more recent developments 
which it will be appreciated required careful plan- | in the technique of his profession and in mechanisa- 
ning and was not carried out without difficulties, tion, and there is ample evidence to show that, 
the ground immediately below the streets became | in general, he is prepared to do so. 
available for the construction of the new station.| issue of Farm and Machine, published by the 
The lay-out of this will be clear from the general and | Institute for Research in Agricultural Engineering 
detailed plans given in Figs. 1 and 2, page 3 and | of the University of Oxford, for example, it is stated 
Plate I, and the sections reproduced in Figs. 3 to 9,| that the combine-harvester has now an accepted 
on the Plate, which show both the upper and lower | position in English farming, and that some 60 
As will be seen, the booking hall is fan-| of these machines were at work in 1934. 
shaped in plan, the centre lines of the two groups | has also been a marked extension in the employ- | 
of escalators diverging from a point just to the | ment of tractors, no less than 56 types of machine | with the wheel on the camshaft. 


levels. 


This sewer, | fully available until the existing lifts have been re- 


moved. This willentail the supporting of eight of 
| the steel columns of the original station, a little 
below street level, and then removing the present 


foundations. 
(To be continued.) 








THE ROYAL AGRICULTURAL SHOW 
AT NEWCASTLE-UPON-TYNE. 


AtTHouGH farming in Great Britain has, with 
few exceptions, been one of the most depressing of 
operations in the past few years, there can be little 
doubt that matters are now tending to mend. It is 
quite evident, for example, that the present Govern- 
ment have no intention of allowing the industry 
to collapse under foreign competition, and the 
various agreements effected with the Dominions, 
Colonies and different foreign countries, together 
with home measures, such as the creation of the 
Milk Marketing Board and the continuation of a 
subsidy on beet, will at least enable the majority 
of farmers to “carry on.” Apart entirely from 
direct Government action, the general improvement 
in industry is bound to prove advantageous to the 
home agriculturalist, and these two factors, together 
with one or two new developments, such as the 








| 
| 


great increase in the canning industry, should 


At the same time, it is essential that the farmer 
himself should assist in the process of recovery by 


In the latest 


There 
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extension in the use of the light two-wheeled tractor 
for market gardening, and also in general farming. 
Other directions in which the farmer is taking 
advantage of recent researches are in crop spraying 
by mechanical means, in making fuller use of grain 
driers, and in determining the proper field for the 
rotary cultivator. On the other hand, progress in 
the application of electricity to the farm has been 
disappointing, and is undoubtedly being retarded 
by the multiplicity and complication of the systems 
of charging in use, together with the special 
payments required for long service lines. 

A good idea of the latest developments in the 
various classes of machinery can be obtained from 
the exhibits at the Royal Agricultural Society's 
show, which opened at Newcastle-upon-Tyne on 
Tuesday last, July 2, and closes to-morrow. A 
number of entirely new machines are to be seen, 
while many of the older models have been improved 
in detail design with a view either to reducing their 
cost or increasing their efficiency. Before com- 
mencing our description of the exhibits, it may be 
remarked that the last visit of the Society to 
Newcastle was in 1923. On that occasion there were 
453 stands in the implement yard with 11,902 ft. 








of shedding, and the fact that the corresponding 
figures for this year, 356 stands and 8,711 ft. of 
shedding, are well up to the recent average is an 


|indication of the depression through which the 


industry has been passing. Actually the figures 
are slightly below those for Ipswich last year, and 
slightly above those for Derby in 1933, and there 
is little hope of the figures which were common 
in the past being again achieved unless world 
conditions improve so as to bring about a re-expan- 
sion of the export trade, on which the prosperity of 
our implement manufacturers largely depends. 
Turning now to the actual exhibits the new 
compressor set illustrated in Figs. 1 to 4, page 6, 
is exhibited by Messrs. Ruston and Hornsby, Lim- 
ited, Lincoln. It should be of particular value in 
garage work, since it can be employed for tyre 
service, spraying machines, lubricating service, 
car hoists, and so on. As will be clear from Figs. 
1, 2 and 4, the compressor is of the vertical type 








and is mounted on a strong steel frame with an 
air receiver, the frame being equipped with light 
steel wheels and a swivelling axle with draw-bar. 
The compressor is of the single-stage type and is 
incorporated with a t}-2h.p., single-cylinder 
petrol engine, both units being hopper-cooled. The 
arrangement will be clear from Figs. 1 and 2. 
In the former drawing the engine cylinder is on the 
left and the compressor cylinder on the right, both 
connecting rods being coupled to a common two- 
bearing crankshaft. Dealing with the engine side 
first, the unit operates on petrol, the fuel being 
contained in a tank mounted on the side of the cylin- 
der block, and visible in Figs. 1 and 4. The engine 
itself does not differ materially from the well-known 
Ruston and Hornsby standard four-stroke petrol 
models, with side-by-side valves, and hardly calls 
for detailed description. The cylinder bore is 
3 in. and the piston stroke is 3} in., and the rated 
powers are developed between 700 r.p.m. and 
1,000 r.p.m. The valves, camshaft, and governor 
gear are shown in Fig. 3, and it should be explained 
that the section is taken in front of the section in 
Fig. 1, the wheel at the left-hand end of the 
crankshaft shown in the latter drawing engaging with 
the wheel on the camshaft shown in Fig. 3. The 
magneto is of the flywheel type, and is mounted on 
the crankshaft at the end opposite to the actual 
flywheel. The engine piston is of cast-iron, the 
connecting rod is of 30-35 ton tensile steel, and 
the crankshaft is of 40-45 ton tensile steel. The 
arrangement of the compressor will be clear from 
the figures, the valves being shown in Fig. 2. The 
piston and connecting rod are of the same materials 
as the corresponding parts for the engine. When 
required, a water pump can be fitted, this unit being 
bolted to the side of the camshaft housing and 
being driven by a wheel on the pump-shaft engaging 
The water pump 


south of the junction of Charing Cross-road and | being listed in the Institute’s abridged data sheet is shown dotted on the right in Fig. 2. A special 


Cranbourn-street, and lying roughly parallel to the | as having been tested in this country. 


directions of these thoroughfares. 


A feature of | feature of the set as a whole is that all working 
The triangular | this list is the almost entire disappearance of the | parts are easily accessible for inspection and adjust- 


space between the heads of the escalators and the | petrol tractor for ordinary field work. One of the | ment, large inspection doors being provided wherever 


frontage walls of the original station will form the | most marked developments in this field is the | necessary. 


The capacity of the set is from 5} cub. ft. 
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to 74 cub. ft. of free air per minute when running 
at the rated speeds, the maximum air pressure being 
300 Ib. per square inch. The air bottle is 10} in. in| 
diameter with a wall thickness of # in., and is| 
designed for a permissible working pressure of | 
700 lb. per square inch. 

In addition to the compressor set described, 
Messrs. Ruston and Hornsby are exhibiting two 
other sets, one a single-stage petrol-paraffin model, 
and the other a belt-driven model. The firm are 
also showing a wide range of their standard engines 
operating on heavy oil, petrol and paraffin, together | 
with a Diesel locomotive, pumps and pumping sets 
and a vertical Thermax boiler. The majority of 
these exhibits have been previously described in| 
our columns, one of the latest Diesel engines, a 
150 brake horse-power five-cylinder unit, being 
dealt with in vol. cxxxvi, page 331 (1933), the 
Diesel locomotive in vol. cxxxvii, page 181 (1934), | mite 9 
and the Thermax boiler in vol. cxx, page 674 3 es ; Se 
(1925) ¥ See = ge 

Although the progress made with the application | , 3 is ae ee : sie ‘ opts 
of the multi-cylinder airless-injection engine to | sag et ee cS ah li laa ’ Par ct 
ordinary tractors has been somewhat disappointing ie leas §-hi cla 
in this country, many examples of such power ‘ 
units are to be seen at the Show on the heavier 
classes of machine, designed mainly for export, and | 

| 
| 
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* a . > MEss JSTON AN NsBy, LIMITED. 
on subsidiary plant such as lighting sets. Messrs. Fras. 1 ro 4. Portasce Compressor Set ror Garces; Messrs. Ruston anp Hornsby, 


J. and H. McLaren, Limited, Midland Engine Works, 
Leeds, are, for instance, exhibiting examples of their! are of the standard C.A.V.-Bosch type, and the | It is of large diameter, and there is a bearing between 
well-known Diesel-engined windlasses, together| atomiser is of the spring-loaded pattern. One of|each crank. The valves are push-rod operated, 
with airless-injection engines for marine use and| the distinguishing features claimed for the engine | and are made from special heat-resisting steel. The 
as the power unit in a lighting set. The windlasses | is that perfect combustion is obtained with a wide | guides are of phosphor-bronze and are renewable. 
are generally similar to th» model described in| variety of fuels, and a further important point is| The whole of the ove rhead valve gear is totally 
ENGINEERING, vol. cxxiv, vage 77 (1927), but! that the inherent simplicity of the design enables | enclosed by an easily-removable cover. A governor, 
incorporate a number of detai! improvements. The | the engine to be operated by unskilled labour over | of the spring- loaded centrifugal type, is fitted, 
marine engine is similar to the model exhibited at| long periods without supervision. The engine | together with a speed regulator, which enables 
the 1933 Show, and described in Enotveerrna, | cylinders are fitted with renewable wet liners, and | the speed to be varied while the engine is running. 
vol. exxxv, page 700 (1933). We have not pre-| the cylinder heads, which are detachable, carry |The engine is fitted with compressed-air starting 
viously dealt with the generating set, which is| the atomisers, exhaust and inlet valves. The/| gear, the storage cylinder being mounted _hori- 
illustrated in Fig. 5, opposite. The engine fitted | pistons are fitted with five rings, and have case-|zontally on the side of the set as shown in Fig. 5. 
to this set is a five-cylinder model developing 75 h.p. | hardened and ground gudgeon pins. The connecting | The set constitutes a marine auxiliary for a vessel 
at 800 r.p.m. and 87 h.p. at 1,000 r.p.m. The! rods are forged-steel stampings of H-section, and | working in the tropics, and will run at a speed of 
cylinder bore is 135 mm. and the piston stroke | are fitted with phosphor-bronze bushes in the small | 1,000 r.p.m. The normal output of the engine at 
is 200 mm. The fuel consumption is 0-46 Ib. per| ends, and brass bushes lined with white-metal in| this speed is, as stated, 87 brake horse-power, but 
brake horse-power hour. The engine embodies the | the big ends. The crankshaft is of high-tensile| there will be a small drop in power due to the high 
well-known Benz injection system. The pumps nickel steel, machined all over from one forging.' temperature. The generating set is manufactured by 
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Fig. 5. 
Messrs. J. anp H. McLaren, 





50-KW. Heavy-Om Enoing GENERATOR SET; 





Fie. 6. 
LIMITED. 





Messrs. Laurence Scott and Electromotors, Limited, 
and consists of an enclosed ventilated drip-proof 
generator, fitted with two end-shield bearings of the 
ball or ball and roller type, and having an output of 
50 kW, at 220 volts direct current. The dynamo is 
compound wound and continuously rated, and the 
temperature rise does not exceed 63 deg. F. after six 
hours run at full load. The windings are specially 
impregnated for tropical service. 

In describing the exhibits at the last Smithfield 
Club Show, a brief reference was made to the 
“C,G.L.” cultivator, shown by Messrs. Stanhay, 
Limited, Elwick Works, Ashford, Kent. This 
cultivator is again being exhibited at Newcastle, 
and is illustrated in Fig. 6, above. It is intended 
for small holdings and light cultivating generally, 
and is claimed to be particularly suitable for sugar 
beet and two-row hoeing. The cultivator is equipped 
with a five-tine shim, and is normally fitted with 
pneumatic-tyred wheels, though steel wheels can 
be supplied at an extra cost.. The engine is a 
Villiers 14-h.p. single-cylinder model operating on 
the two-stroke cycle. Lubrication is effected on the 


Petroil system, and ignition is by a Villiers fly-wheel 
magneto, totally enclosed to protect it from dirt 
or moisture. The carburettor is of the single-lever 
control type, and is fitted with an adjustable jet. 
An air cleaner, embodying an oil felt strainer, is 
combined with the fuel tank. The engine is started 
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2-KW. Futiy-Automatic Licutine Set; Messrs. Perrers, LimiTep. 


by strap. Air cooling is employed, the air being 
circulated by means of a fan. The clutch is a 
totally-enclosed plate model with Ferodo lining, 
the control being by hand lever through Bowden 
wire. The transmission from the engine to the 
road wheels is through a totally-enclosed gear-box, 
the gears running in oil. Both the gears and shafts 
are of hardened steel, and the latter run in oversize 
ball bearings. Steering is normally effected by the 
handles, internal rachets in the gear-box permitting 
of the necessary overrunning on one side. Short 
turns can, however, be effected by clutches on each 
side operated by levers on the handles. The steel 
wheels are 27 in. in diameter, with 1}-in. treads, 
while 26-in. by 2-in. pneumatic tyres are fitted 
to the alternative wheels. The cultivator is shown 
with steel wheels in the illustration, with a pneuma- 
tic-tyred wheel resting against the machine in front. 
The normal width over the outside of the wheels is 
12 in., but extension axles can be supplied to give 
adjustment for widths up to 34in. The height over- 
all is 31 in. with pneumatic tyres, and the clearance 
is 12 in. with the same equipment. The handles 
are adjustable .to either side, and can also be 
adjusted vertically by means of a rachet. 

Messrs. Stanhay are also exhibiting a Fordson 
tractor fitted with their special short turning base 
for hop and fruit work, and also with their 7-in. 
potato wheels which can be supplied to track any 
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1}-H.P. Moron Cuttivator; Mzssrs. StanHay, LimiTEp. 


width of row to order. The wheels are fitted with 
self-cleaning finger cleats. The tractor is further 
equipped with a front power take-off, a special 
telescopic front axle, and a telescopic sleeve for 
the rear wheels is also shown, which can be used 
in conjunction with the potato wheels. The front 
conversion consists of a special base which results 
in the front axle being brought further back with 
respect to the normal position, and all the necessary 
parts to carry out the required modification to the 
steering are supplied. 

In spite of the extensions of the grid, there is 
still a large market in this country for small lighting 
sets for country houses, farms, hotels, &c. Even 
where a grid supply is actually available, these sets 
are usually more economical on a purely lighting 
load, and there are, of course, many isolated areas 
where they offer the only available supply. The 
sets available may be grouped under battery sets, 
in which the load is taken entirely by the battery, 
direct-lighting sets without battery, and a combina- 
tion of the two systems. A set employing the latter 
arrangement which is claimed to incorporate the 
advantages of both the alternative systems, is 
being shown by Messrs. Petters, Limited, Yeovil, 
and is illustrated in Fig. 7, annexed. The set 
consists of a small engine direct coupled to a 
generator and mounted together on a compact cast- 
iron baseplate, with a switchboard of special design, 
suitable for floor mounting, and an inexpensive 
storage battery, which with the set occupies small 
space. Light loads are carried by the battery, and 
when the demand for current is increased beyond a 
certain point, the engine starts up, supplying current 
not only for taking the increased load, but also for 
recharging the battery. When the demand for 
current falls to a given point, the engine stops. The 
starting and stopping of the engine are automatic, 
and controlled by the demand for current without 
any intervention on the part of the user, and with 
no need for supervision or attention of any kind 
beyond the simple operation of supplying, at stated 
periods, fuel and lubricating oil, and water for cooling 
the engine, with one or two similar minor attentions, 
such as are inseparable from the running of any 
piece of machinery. 

The power unit is an Atomic Diesel engine develop- 
ing 4 brake horse-power at 650 r.p.m. It is of the 
vertical two-stroke airless-injection type, designed 
to operate on gas oil, shale oil, or other similar light 
fuels. A number of Atomic Diesel engines have been 
previously described in our columns, The auto- 
matic operation is carried out by a master relay 
which is wired in series with the load. When the 
demand for current reaches a given point, the relay 
closes the starting circuit, and the dynamo is 
motored by the battery. A safety cutout is pro- 
vided which shuts down the plant after it has been 
motoring for a period of approximately 30 seconds 





in order to prevent the battery being completely 
discharged. The length of time allowed for motoring 
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is ample for starting, even in cold weather. Full 
protection is thus given in case of any engine failure 
or shortage of fuel supply. The amount of current 
required for starting the engine is small, as the | 
engine compression is relieved by a decompressor 
valve, which, after a few seconds of motoring, is | 
closed by means of the starting coil. When the | 
voltage has reached normal, a transfer relay comes | 
into operation, which cuts out the starting con- | 
tactor. The plant continues to run until the load 
is decreased. When this is reduced to a point 
slightly below that at which engine and dynamo 
were started, the master relay opens the starting 
circuit, and the engine stops, current being then 
taken from the battery. The voltage is regulated 
by an electrically-controlled governor which adjusts 
the speed of the engine. These sets can be provided 
withan emergencylighting panel for use as auxiliaries 
in hospitals, cinemas, &c. In the event of the main 
supply failing, the master relay instantaneously 
switches on all the emergency lights, the plant being 
started at the same time automatically, and taking 
over the load. An interesting feature is that the 
battery may be disconnected and the plant started by 
hand with the generator used for direct lighting. 
Several new tractors are to be seen, the exhibits 
showing a marked tendency in the direction of | 
lightweight models with a wide range of applications. 
A typical example is afforded by the “ W.C.” all- 
crop model exhibited by Messrs. Allis-Chalmers 
Manufacturing Company, 728, Salisbury House, | 
London Wall, E.C.2, and illustrated in Fig. 8, 
annexed. This model, which is fitted with a four- 
cylinder engine having a 4-in. bore and 4-in. stroke, 
giving an R.A.C. rating of 25-6 h.p., can be equipped 
with either steel wheels or pneumatic tyres. With 
the latter equipment, it is stated that it will readily 
pull two I4-in. ploughs at 4} m.p.h. in average 
conditions. A four-speed gear-box is provided, 
giving speeds of 24, 34, 43, and 9 m.p.h., so that a 
good reserve of power is available on the two lower 
speeds, while the top speed enables the tractor to 
travel quickly on the road. A wide range of com- 
panion equipment is available, including spring- 
tooth and tubular steel harrows, tandem disc 
harrows, 14-in. and 18-in. ploughs, orchard ploughs, 
drills, rotary hoes and cultivators. The planter 
and cultivator units can be attached without the 
use of tools, less than five minutes being required to 
make a change. A belt pulley, which can be dis- 
engaged by loosening a single set screw, is part of 
the standard equipment. The driver's seat is} 
placed to one side of the platform, giving a clear 
view ahead without leaning to one side, and a 
powerful differential hand brake is provided, 
making it possible to pivot the tractor on either 
driving wheel. By reversing the rear wheels, the 
tread can be changed from 65 in. to 76 in., the wide 
tread being generally employed for planting and 
cultivating, and the narrow tread for ploughing. 
The front wheels are set closely together, as shown 
in the illustration. 
The engine runs at 1,300 r.p.m., and is provided | 
with renewable cylinder sleeves and inserted valve 
seats, features which are usually only found on the | 
larger tractor engines. The crankshaft is 244 in. in | 
diameter, and is carried in three bearings. Arrange- | 
ments are made for running on either petrol or | 
paraffin. Pressure lubrication is provided for the | 
main and big-end bearings, pistons, camshaft, and | 
rocker arms. The oil circulates through drilled | 
passages, eliminating pipes in the crank case. The | 
radiator is of the tubular type, with pump water | 
circulation. Ignition is effected by a waterproof | 
magneto provided with an impulse starter. The | 
clutch is of the dry-plate dise type, 10 in. in diameter. | 
The gear-box is bolted directly to the clutch housing, 
the bevel drive for the bel* pulley being contained in | 
the latter. The gear-box is of automobile type, | 
with high-carbon alloy steel wheels, machine cut | 








and hardened. The gears may be changed while | * high-traction ” type, by means of which the load | the height 63 in., and the turning radius is 8 ft. at 
the tractor is running. All the gear-box shafts are | is taken by the wheel having the highest resistance, | the outside wheel. There is a ground clearance of 
carried on ball or roller bearings. The transmission | thus avoiding the tractor being bogged 
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12-Fr. Tractork Rake; Mxssrs. MassrEy-Harris, Limirep. 


shaft is enclosed in a casing forming a rigid connec- | fails to grip owing to mud. The final drive to the | of the pneumatic-tyred model is 3,300 Ib. 


tion between the gear-box and back axle, the rear | rear wheels is through single-reduction gearing. The | 
end of the shaft being carried in two opposed large | transmission and chassis bearings, with the exception Engineering Company, Limited, consist of a variety 
taper bearings. The rear-axle crown wheel and | of the gear-box and differential bearings, which run | of ploughs, cuitivators, harrows, beet-lifters and 
pinion are of the spiral-bevel type, and a four-bevel| in oil, are lubricated on the Alemite-Zerk pressure | similar impleme 
differential is fitted, the differential being of the | system. The wheelbase is 87 in., the length 136 in.,! latter, known as the 








if one wheel | 26 in. under the rear axle at crop rows. The weight 


The exhibits of Messrs. The Bedford Plough and 


nts, together with a hay press. The 
“Lion Junior,” is a middle- 
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weight press for baling hay and straw when a very 
heavy density is not required. It will bale hay to 
a density of 12 Ib. to 20 lb. per cubic foot and is 
made with two sizes of baling chamber, the respective 
dimensions of the chamber being 15 in. by 18 in. 
and 17 in. by 22 in. Among the harrows shown by 
the firm, special mention may be made of the models 
designed for use in conjunction with tractors, in 
which sizes ranging from 12 ft. to 36 ft. wide can be 
supplied with straight, bent or chisel-shaped tines. 
Of their new grass harrows shown, one named the 
‘‘ Spearpoint ” is a flexible reversible model which is 
stated to be exceedingly effective in clearing old 
pasture land coated with moss or dead grass. The 
extra long points fitted on one side are designed to 
tear out overgrowths and sour herbage, while at the 
same time penetrating the surface of the soil to 
give effective aeration. The second new model, 
known as the “‘ Cutin,” has renewable and adjustable 
spring-steel tines. While these tines tear out moss 
and old grass, the flexible framework forces the 
steel cutting edges right into the matted soil, 
bringing coarse and dead overgrowth to the surface, 
and aerating the natural grass roots. 

Another new implement exhibited by the same 
firm is illustrated in Fig. 9, page 8. This is known 
as the “Clean-up” horse hoe, and is specially 
designed for dealing with the cleaning and hoeing 
of wheat, potatoes, beet, turnips, mangolds, and 
other root crops. It is claimed to be so adaptable 
and easy in draught that one light horse can readily 
cultivate three rows at a time, or four to six acres 
per day. By the use of wrought-steel for all the 
principal parts, a light but strong structure has 
been secured. Another special feature of the 
machine is the wrought-steel wheels. As will be 
clear from the figure, these have exceptionally 
narrow rims, so that they occupy little space and 
can pass between the rows without damaging the 
plants. The wheels are fitted with renewable 
bushes. As will be observed, the tines are adjust- 
able, and by slackening one stud can be moved 
along the frame to give any desired width. They 
can be fitted with cutting blades of various sizes. 

Messrs. Massey-Harris, Limited, Ashburton-road, 
Trafford Park, Manchester, in conjunction with 
Messrs. Blackstone & Company, Limited, Stamford, 
are exhibiting a new tractor rake, and it may be 
mentioned that this rake, which is illustrated in 
Fig. 10, page 8, has been entered for the R.A.S.E. 
Silver Medal. This is the first Blackstone rake to 
be built specifically for tractor work, and has several 
interesting features, the chief of which are introduced 
to give the driver complete control of the rake from 
his seat on the tractor by means of two cords, visi- 
ble in the illustration. A pull on one cord operates 
the well-known Blackstone trip action to trip the 
rake at the windrows. The other cord actuates a 
suspension device, which when put into operation 
by one pull, holds up the rake when next tripped, as 
long as required, when it is again released by a 
second pull. Another feature is designed to facilitate 
travelling along roads and through narrow gateways, 
it being quite easy to convert the rake for transport 
purposes within two minutes. To this end, auxiliary 
axles are provided at the front and back of the rake, 
and the wheels can easily be transferred to these 
from theiy normal axles. Meanwhile the drawbar 
used in work is folded back on to the top of the 
machine, another drawbar is clipped on to one of 
the free axles, and the machine is ready for travelling 
sideways behind the tractor. One of the auxiliary 
axles can be seen in the illustration. A special jack 
and stand are provided for effecting this conversion, 
and these are conveniently carried on the machine 
when travelling. The raking width of the machine 
exhibited is 12 ft. (the travelling width is 6 ft. 6 in. 
when converted), but different widths can be supplied 
to suit requirements. The rake is of robust angle-iron 
construction. Apart from this exhibit, Messrs. 
Massey-Harris are showing a wide range of imple- 
ments of their own design, including a 25-40 h.p. 
tractor, a 12-20 h.p. tractor, drills, cultivators and 
harrows, together with a range of Blackstone imple- 
ments. The latter include a combined swath turner, 
hay collector, and side-delivery rake, a selection of 
forward and back-action haymakers, crushing and 
grinding mills, a hopper elevator, and potato diggers. 
(T'o be continued.) 
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TUNGUM ALLOY. 


WE referred on page 485 of EnarneErina, vol. 
exxxvii (1934) to the properties and principal appli- 
cations of the corrosion-resisting non-ferrous alloy, 
Tungum, marketed by Messrs. Tungum Sales Company, 
Limited, Iddesleigh House, 32, Caxton-street, London, 
S.W.1. Beyond the fact that the alloy was a brass 
containing silicon, aluminium and nickel, data regarding 
its chemical composition were not then available for 
publication. The range of percentage composition of 
the alloy is contained, however, in a recent Air Ministry 
specification for Tu tubes; this gives: copper, 
81 to 84; aluminium, 0-75 to 1-20; nickel, 0-85 to 
1-40; silicon, 0-80 to 1-30; and zinc, the remainder. 
The alloy, we are informed, is replacing copper and 
other metal tubes and pipes, to an i ing extent, 
in aero engines, and is ing many new applications, 
such as piston rings, water jackets, exhaust manifolds 
and cylinder heads, where its strength, toughness and 
resistance to corrosion, to which reference was made in 
our | aga article, is of value. Great stress is laid 
on the ductility of the material, and, in support of 
this, we were shown recently a piece of tube which 
we were informed had been cold-drawn from a 1-in. 
diameter, No. 19 gauge (0-04-in.) tube, down to a 
thickness of four-thousandths of an inch, this material 
being supplied in 10-ft. lengths for the purpose of 
making bellows for thermostatic-control apparatus. 

As already stated in our article of last year, the high 
resistance offered to sea-water corrosion by the alloy 
appears to be substantiated by actual exposure tests 
carried out on Tungum-wire ropes, and, in this connec- 
tion, a report recently received by the firm from a 
British Government Department is of interest. This 
states that corrosion tests on samples of 2-in. ropes of 
the alloy, suspended just below high-water mark, were 
continued for periods totalling 27 months, duplicate 
samples being kept indoors. On the exposed specimens 
there was a slight film of verdigris, but no appreciable 
corrosion, while the specimens kept indoors were of new 
appearance after the periods of storage. The speci- 
mens were subjected to tensile tests after exposure to 
corrosion for six months, three single wires of 0-043 in. 
diameter being taken from the exposed and indoor 
specimens for this purpose. The ultimate strength 
values of the three indoor specimens were, respectively, 
66-7, 67-3, and 67-3 tons per square inch, and the 
elongations, on 2 in., 2-0 per cent. in all three cases. 
Corresponding figures for the exposed specimens were, 
respectively, 62-4, 66-4, and 64-6 tons per square inch, 
and 0-5, 2-0 and 0-5 per cent. The report adds that 
the wires appear to be well suited for use as guard 
ropes, and would, in normal circumstances, last probably 
during the whole period of service of a ship so fitted. 
As the result of alternating-bending corrosion-fatigue 
tests carried out on the alloy in air and in sea water, 
Dr. B. C. Laws, M.Inst.C.E., M.I.N.A., concluded that 
it might reasonably be assumed that for 10 million 
repetitions of stress, the safe fatigue range, in air, 
could be taken as +15 tons per square inch, and, in 
sea water, + 10-5 tons per square inch. These figures, 
it will readily be granted, are distinctly satisfactory. 
The impact-test results are also satisfactory ; the Izod 
value is given as 65 ft.-Ib. for the material in the rolled- 
soft condition and 74 ft.-Ib. in the forged-soft con- 
dition. 

We are informed that the metal is meeting with 
success in connection with the manufacture of propeller 
shafts (the specification being, ultimate stress, 46 tons 
per square inch ; elongation on 2 in., 17 per cent. ; and 
modulus of elasticity, 8,000 tons, and yield, 34 tons 
per square inch) and other marine equipment; and 
it may be noted that Tungum propellers, shafts, and 
brackets were fitted to the twin-screw auxiliary vessel 
Penola, in which the British Grahamland Expedition 
set out last autumn on their three years’ voyage of 
exploration in Antarctic waters. The alloy is pg tan 
used for chains, condenser tubes, equipment for dis- 
tilling, dairy and chemical plant, pumps, sanitary 
fittings, and many other purposes, in the form of 
castings, forgings, stampings, tubing, wire and gauze, 
but the newest application is that of Tungum-metal 
paint. While this appears to be still more or Jess in the 
experimental stage, some good results have been 
obtained. Briefly, the process consists in thoroughly 
mixing thin flakes of the alloy with a special paint 
vehicle, manufactured in the United States and termed 
Metalkote, and applying the mixture to steel surfaces 
in situ by means of an ordinary paint-spraying pistol. 
After a brief period of drying a plumber’s blow-lamp is 
passed over the surface, resulting, we are informed, in 
a thorough “ burning in” of the yellow metal coat, 
which is thereby stated to be rendered more tenacious 
and more highly abrasion- and corrosion-resisting. 
The further development of this new process will be 
watched with interest by naval architects, gas and 
water engineers, and others who have under their care 





structures exposed to the weather and other corrosive 
influences 





PROGRESS IN THE ELECTRICITY 
SUPPLY INDUSTRY. 


A NEw edition of the returns of engineering and 
financial statistics relating to authorised electricity 
supply undertakings in Great Britain*, prepared 
by the Electricity Commissioners, has recently been 
issued by H.M. Stationery Office. In the case of 
those undertakings in municipal ownership it covers 
the year ending March 31, 1933, for England and 
May 15, 1933, for Scotland, while the returns for 
privately owned undertakings are all made up to 
December 31, 1932. The information given is set out 
in two main sections, which deal with engineering and 
financial data respectively, municipal and company 
undertakings being tabulated separately and those in 
Sant being kept apart from those in England and 
_ From the general review which precedes this detailed 
information it appears that 656. undertakings were 
brought under survey, 379 of which were owned by 
local authorities. Of these 170 were supplied from 
their own generating stations, 171 both generated and 
took a bulk supply, and 315 took a bulk supply alone. 
There were 451 generating stations with a total 
installed capacity of 7,365,869 kW, a figure which 
exceeded by 171,298 kW that of the previous year. 
About 95-93 per cent. of this, or 7,066,361 kW, was 
driven by steam turbines. As regards generation 
voltages, 199 stations, containing 5,428,013 kW, 
generated alternating current only, 84 stations, con- 
taining 1,824,912 kW, generated both alternating and 
direct-current, and 168 stations, containing 112,944 kW, 
generated direct-current only. Of the 283 stations at 
which alternating current was generated, a generating 
pressure of 6,000 volts or more was in use in 194 cases 
and in 42 cases it was 10,000 volts or over. In spite of 
the movement towards standardisation, 10 frequencies 
are still employed, though 89-2 per cent. of the plant 
operates at 50 cycles. The total evaporative capacity 
of the boiler plant was 84,468,891 Ib. per hour in 
2,283 units, with outputs ranging from 1,500 lb. to 
320,000 Ib. per hour. The pressure varied from 100 lb. 
to 475 lb. per square inch, the only exception being 
the 1,000-lb. plant at Bradford. Low and medium- 
pressure supplies were given at 36 different alternating- 
current and 26 different direct-current voltages. 

The total amount of electricity sold, inclusive of 
that for public lighting and traction purposes, was 
10,210,000,000 kWh, an increase of 708,000,000 kWh, 
or 7-4 per cent., on 1931-32. Of this total, 34 per cent. 
was used for lighting, heating and cooking, 55-8 per 
cent. for power, 1-9 per cent. for public lighting, and 
8-3 per cent. for traction. The average consumption 
per head of population was 226 kWh. The limits in 
this respect seem to be reached by the St. Marylebone 
Borough Council with 1,001-9 kWh and by the Exe 
Valley undertaking with 0-9 kWh per head of popula- 
tion, respectively. The total number of consumers 
was 5,336,847, or 14-8 per cent. in excess of that of the 
previous year. 

The capital expenditure at the end of 1932-33 was 
436,196,6941., of which 32,627,7871., or 7:5 per cent., 
was accounted for by the work of the Central Electricity 
Board. The total revenue was 61,300,000/., compared 
with 58,606,000/. in the previous year, representing an 
average of 1 -48d. per kilowatt-hour sold. The working 
expenses were 29,853,000/., compared with 29,316,0001. 
in 1931-32. It is necessary to emphasise that these 
statistics relate solely to authorised undertakings 
providing public supplies of electricity. To obtain a 
complete measure of the extent of electrical develop- 
ment in the country, account would also have to be 
taken of supplies generated by tramway and railway 
authorities in their own stations, of private under- 
takings, and of undertakings without statutory powers. 








INSTITUTION oF ELEgcTrricaL ENGINgEERS.—Owing to 
the small number of entries received from members, it 
has been decided that the summer meeting in Belgium, 
which was to have been held next September, must be 
cancelled. It is not proposed to organise an alternate 
visit this year. 





Tue Society or CuemicaL Inpustry.—The Medal 
of the Society of Chemical Industry has been awarded 
to Dr. E. F. Armstrong, F.R.S., “ for conspicuous services 
to chemistry.” The presentation was made during 
the annual meeting and conference of the Society, being 
held in Glasgow this week. Dr. Armstrong delivered 
his Medallist Address, on ‘“ The Past, the Present 
and the Future,” on Thursday. Previous recipients 
of the Medal, which is one of the highest awards 
in the realm of chemical industry, include Mr. C. F, 
Cross, F.R.S., Sir James Dewar, F.R.S., Sir Henry 
Roscoe, F.R.8S., Sir William Crookes, F.R.S., and 
Sir W. H. Perkin, F.R.S. Mr. John Glover was the 
last to receive the award. 





* Return of Engineering and Financial Statistics Re- 
lating to Authorised Under 





takings in Great Britain, 1932-33. 
London: H.M. Stationery Office. [Price 15s. net.] 
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TURBINE-DRIVEN EXPRESS PAS-| 
SENGER LOCOMOTIVE ; LONDON | 
MIDLAND & SCOTTISH RAILWAY. | 


From time to time our columns have borne witness 
to endeavours of locomotive designers to make use of 
the steam turbine, but most of these have been over- 
shadowed by the problem of condensing the exhaust 
steam, in order to achieve a thermal efficiency com- 
parable with that of steam turbines in other industrial 
applications. The result has been that while consi- 
derable economy has been secured, the increase in 
complications has largely offset any favourable impres- 
sion derived from this source, while the probable initial 
cost has also weighted the balance adversely. In 
saying this reference is not, of course, made to the actual 
cost of the experimental turbine locomotives which 
have been built. An initial machine of any type is neces- 
sarily far more expensive than the cost when the design 
is in production even in the relatively small lots usual 
in railway work. But with the additions required 
to produce something analogous to stationary practice 
the traditional simplicity of the steam locomotive 
completely disappearel, and there has been little 
hope at any time, wita these attempts, of producing 
types which would show an overall improvement 
covering both operating and standing charges with a 
wide enough margin to make their adoption worth 
while. 

To meet this difficulty the problem has been attacked 
from another angle and for some time non-condensing 
turbine locomotives have been running in Sweden 
with, it is reported, very promising results, and it is, we 
believe, as a result of the study of these that the 
interesting experiment is beiug made of a non-condens- 
ing turbme-driven express passenger locomotive on 
the London Midland and Scottish Railway. In this 
matter, Mr. W. A. Stanier, M.I.Mech.E., the company’s 
Chief Mechanical Engineer, has had the active co-opera- 
tion of Messrs. Metropolitan-Vickers Electrical Com- 
pany, and while Mr. Stanier has been responsible for 
the general design, and the construction of the loco- 
motive at the company’s Crewe Works, we understand 
that Messrs. Metropolitan-Vickers are responsible 
for the design of the turbine equipment to meet the 
conditions specified. These parts of the locomotive 


have been built at this company's works at Trafford 
Park, fitted there to frames, &c., 





furnished from the 





- Total Wheelbase 63°10" 
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Crewe Works, and finally tested under steam on the 
test bed to the highest speed which is expected to be 
|attained in service. The locomotive was finally 
| completed at Crewe, the general design conforming, 
as far as possible, to the Princess Royal, put into service 
by Mr. Stanier in 1933. 

The locomotive is illustrated in Figs. 1 to 7, above 
and opposite, the first three sh owing the main features 
and the remainder some interesting parts connected 
specially with the turbine equipment. The _loco- 
motive is of the 4-6-2 type and has been designed to 
develop 2,000 h.p. with steam at 250 Ib. per square 
inch and at a temperature of 750 deg. F. Since 
the locomotive embodies much L.M.S. standard practice 
apart from the turbine equipment, the latter 
constitutes the most interesting feature for the purpose 
of our description. The power plant consists of two 
Metropolitan-Vickers-Lysholm-Turbomotive units, one 
for forward and the other for reverse running. The 
former is situated on the left-hand side of the main 
frames just to the rear of the smokebox, and the 
latter in a corresponding position on the right-hand 
side. The drive in both cases is through a reduction 
gearbox to the front pair of coupled wheels, which 
are driven through a quill arrangement, a principle 
which has been successfully applied to electric loco- 
motives now for very many years. 

The detail views will make several'of these points clear. 
Fig. 4 is a view of the turbine equipment under test 
in the frames at Messrs. Metropolitan-Vickers’ Trafford 
Park works. The controls are shown on the left, 
running forward to the admissions to the turbine nozzles 
in the distance. For the forward turbine there are 
six nozzles to which steam can be admitted in accordance 
with the demand for power. For reverse running the 
control is carried across the frames and then forward 
to the turbine on the right where there are three nozzles 
with their respective admissions. The main turbine, 
of which part of the casing is shown being mounted in 
Fig. 7, drives direct on to one of the shafts in the gear- 
box which is shown, with the cover removed, in Fig. 6. 
The forward drive is through three reductions. The 
reverse turbine drive embodies an additional reduction. 
The latter turbine is shown on the left in Fig. 5, the 
large elbow on the right being the exhaust connection 
to the smokebox. 

The reduction gear, as will be seen, is of the double- 
helical type, and the gear-box is of fabricated design. 








The quill drive, with its floating links and shock absorber 


springs, is enclosed in the largest gear to be seen in Fig.6. 
The gear-box is slung in position from one point at the 
front end and two at the rear. The reverse turbine 
can only be engaged when the engine has been brought 
to a standstill, and is brought into action by a dog clutch 
manipulated from the footplate, interlocking preventing 
any false movement, or the admission of steam to 
the other turbine when one is correctly engaged. Since, 
however, when in reverse the forward turbine runs 
idle backwards, a small amount of steam is fed to it 
to prevent heating. The supply of steam to both tur- 
bines is taken from the superheater header casting 
to the admission valves on each side of the engine, 
the main regulator being kept fully open during run- 
ning. 

The driving and coupled wheels are mounted in 
Timken roller bearings and, of course, the only parts 
to be balanced are the coupling rods. The advantages 
of the rotary drive are manifest in uniform torque at 
starting and also render possible somewhat greater 
axle loading, there being no risk of hammer blow 
damage to track, bridges, &c. The design simplifies 
working parts and should conduce togood maintenance. 

The boiler is of the standard 4-6-2 type, 19 ft. 3 in. 
between tubeplates, supplying steam at 250 Ib. per 
square inch. The barrel diameter is 5 ft. 8} in. at the 
smokebox, increasing to 6 ft. 3 in. at the firebox. 
Barrel and firebox wrapper plates are of 2 per cent. 
nickel-steel to save weight. A larger superheater is 
fitted than to the Princess Royal class, giving a steam 
temperature of 750 deg. F. It is stated that the larger 
superheater is being fitted to an ordinary 4-6-2 engine 
as an experiment, for comparative purposes. There 
are 112 tubes 2} in. in diameter and 32 tubes 5} in. 
in outside diamete : The total heating surface of the 
boiler is 2,314 sq. of which 2,097 sq. ft. is tube 
surface. The fa ary of the superheater is 653 sq. ft. ; 
and the grate area 45 sq. ft. 

Owing to the low-pressure exhaust of the turbine, a 
double-blast pipe is necessary, and a double chimney, 
the orifice of each blast pipe being varied automatically 
by a central cone dart which is raised or lowered 
according to the number of nozzles in action. Two 
injectors are fitted ; one worked by exhaust steam feeds 
through a heater supplied with bled steam from the 
turbine. The appearance of the engine is handsome, 
as the illustrations show, the proportions, and especially 
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the side elevation of the double chimney, conveying 
an impression of power. When in motion the absence 
of the usual reverberating blast is naturally very notice- 
able. 

The total length of engine and tender is 74 ft. 4} in. 
and the weight in running order is 163 tons 13 owt. 
The coupled wheels are 6 ft. 6 in. diameter. The six- 
wheeled tender contains 9 tons of coal and 4,000 gallons 
of water. Timken roller bearings are fitted to both 
driving and bogie axles, of the engine and to the tender. 

The frames are of 1}-in. plate of high-tensile steel. 
At the rear two plates are spliced on each side to the 
main frames, as may be seen in Fig. 4, the outer set 
splayed outwards and connected to the rear buffer 
beam, and the inner brought in to take the centre 
casting of the trailing truck. 








PERSONAL. 


Messras. Tae Hunster Enoive Company, Limrrep, 
Hunslet Engine Works, Jack-lane, Leeds, 10, have 
purchased the entire goodwill, including patterns and 
drawings, of Messrs. Avonside Engine Company, 
Limited, Bristol, from the liquidator of that Company. 
Messrs. Hunslet will, in future, conduct the business of 
the Avonside Company at their own works in Leeds, 
and will continue dip connection of that Company both 
at home and abroad. It will be recalled that Messrs. 
Hunslet similarly acquired the business of Messrs. Kerr, 
Stuart and Company, Limited, Stoke-on-Trent. 

Messrs. Groner H. ALEXANDER MACHINERY, LimtTED* 
82, 83 and 84, Coleshill-street, Birmingham, 4, have 
ire ge a large portion of the old National Projectile 
‘actory at Dudley, Worcestershire, which they are 
equipping with modern machinery and equipment for the 
manufacture of high-class production machinery and 
tools. 

Messrs. Rupery, Owen anp Company, Darlaston, 
South Staffs, inform us that their assets have been trans- 
ferred to @ private limited company, which, as from 
July 1, will trade under the title of Messrs. Rubery, 
Owen and Company, Limited, with Mr. A. G. B. Owen as 
chairman and managing director. The business wiil be 
run on exactly the same lines as heretofore, and under 
the same management, and there should be no noticeable 
change. 

Messrs. E. C. anp J. Keay (1926), Limrrep, Princes 
Chambers, Corporation-street, Birmingham, 2, are in 
members’ voluntary liquidation for the purpose of 
reconstruction. Messrs. Keay inform us that this is 
purely a domestic matter, constituting only a rearrange- 
ment of the financial side of the business, and that they 
are opening up the new company immediately, which will 
be under their old name, Messrs. E. C. and J. Keay, 
Limited ; 

Messrs. MurRAY AND Paterson, Limrrep, Coatbank 
Engine Works, Coatbridge, have taken over the manufac- 
ture of Bonn's patent tube-bending machine, owing to 
the reconstruction of the business of the former makers, 
Messrs. Hugh Smith and Company, Limited, Possil 
Engine Works, Glasgow. Messrs. Murray and Paterson 
are now the sole licensees and manufacturers of the ma- 
chine, and have purchased all drawings, patterns and 
spare parts. They are now building machines to deal 
with pipes up to 84 in. diameter, and also to work either 
by hydraulic power or by direct motor drive. 

Mr. Stoney A. Amos, M.Eng., who has been practisin 
as a consulting Diesel engineer, has now Seine the staff 
of Messrs. Germ Lubricants, Limited, 735-741, Salisbury 
House, Finsbury-cireus, London, E.C.2. 








CONTRACTS. 


Messas, Toe Genera, Exvecrarc Company, Limrrep, 
Magnet House, Kingsway, London, W.C.2, have received 
a large order for electrically-driven rolling-mill equip- 
ment from Messrs. Dorman Long and Company, Limited, 
Middlesbrough. Of the large electric motors involved, 
the most powerful will be of 17,000 h.p., and will drive 


a cogging mill, The shaft and armature of this machine 
will weigh about 35 tons, and it will be capable of being 
reversed from full speec in one direction to full speed in 


the reverse direction within about 10 seconds. The 
equipment will also include a complete mercury-arc 
rectifier unit. 

Messrs. Marcont’s Wie ess Te_eorarn Company, 
Limrrep, Electra House, Victoria-embankment, London, 
W.C.2, have 10 medium and long-wave broadcasting 
transmitters at present going through their shops and 
test-rooms. Of these, the largest is a 220-kW, long- 
transmitter to be installed at Lahti, Finland. A 20-k 
station, to be erected seven miles north of Jerusalem, is 
now undergoing final testa, axd @ 10-kW transmitter has 
been despatched to Radio Tupi for installation at Rio de 
Janeiro. Five 4-kW transmitters are rapidly 
noarinaa . Three are for use in Sweden, While 
the ot two are to be sent to Cairo and Alexandria, 
respectively. Two of the firm's crystal-controlled 
beacon transmitters have been ordered by coastal 
authorities. The first, of 250-W aerial power, is to be 
installed at Cabo Vilano, N.E. Spain, and the second, of 
100-W aerial power, at Cape Columbine, South Africa. 

Messrs. Tae Trussep Concrere Street Company, 
Limrrep, Thames House, Millbank, London, 8.W.1 are 
acting as the reinfi d i 





concrete Ss, orare ly- 
ing their floor, staircase, roof and wall pares ay 
connection with the construction of school, shop and 
office, flat and other buildings in various parts of the 


country. 
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TENDERS. 


| Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
ication to the Department, at the above address, 

the reference number being quoted in each case. 
Round Copper Bars for firebox stays, in 12-ft. lengths, 
from ¥-in. to 2}-in. diameter. South African Railways 
and , Johannesburg ; July 22. (G.Y. 15,272.) 


Brass Bars, extruded, free-turning ity, or approved 
substitutes of equal qualities. Pad gr tie Railways 
and Harbours 


, Johannesburg ; July 28. (G.Y. 15,273.) 

Ball and Roller Bearings required for the year 1935 
1936. Ministry of Public Works, Cairo, Egypt ; July 29. 
(G.Y. 15,274.) 

Telegraph Cable, V.I.R., lead-covered ; tinned-copper 
wire and copper "bus bars. Union Tender and Supplies 
Board, Pretoria ; July 19. (A.Y. 13,159.) 

Copper Wire and Telephone Cable. Union Tender and 
Supplies Board, Pretoria; July 26. (A.Y. 13,161.) 

Telephone Cable, lead-covered, four-pair, 7,480 yards. 
Union Tender and Supplies Board, Pretoria; July 19. 
(A.Y¥. 13,162.) 

Sereens and Grabs for Giza drainage. Ministry of 


Public Works, Cairo, Egypt; September 15. (A.Y. 
13,163.) 
Low-Lift Pumping Units, electrically-driven, five, 


ranging from 300 galls. to 13,000 galls. per minute, for 
Ahuriri lagoon reclamation. Public Works Department, 
Wellington, N.Z.; September 17. (G.Y. 15,277.) 

Boiler Plant, comprising water-tube boiler, with 
superheater and economiser, stoker, induced-draught and 
grit-arresting plant, air preheater and electric motors, and 
other equipment. Copenhagen Lighting Department ; 
August 13. (G.Y. 15,280.) 

Steel Sections, comprising rods, bars, angles and flats 
and also steel plates. Indian Stores Department, 
Simla; July 22. (G.Y. 15,287.) 

Shovels and Augers. Rio Grande do Sul State Rail- 
ways, Porto Alegre, Brazil; August 12. (G.Y. 15,285) 

Transformer, 1,500 kVA, three-phase, outdoor-type, 
having a voltage ratio of 110,000-11,000. Public Works 
Tenders Board, Wellington, N.Z.; October 8, (A.Y. 
13,167). 








BOOKS RECEIVED. 


Diesel Engines Excessive Lubricating Oil Consumption. 
By P. H. Smrra. London: Constable and Company, 
Limited. [Price 3s. 6d. net.] 

Handbook of the Collections IUustrating 
Leronautics Il. Heavier-than-Air Aircraft. By M.J.B. 
Davy. London: H.M. Stationery Office. [Price 
2s. 6d. net.) 

Petroleum. Twenty-Five 
London: Institution of 
[Price 7s. 6d. net.! 

Matter and Motion. 
The English Universities 
2s. 6d. net.) 

Department of 


Years’ Retrospect. 1910-1935. 
Petroleum Technologists. 


By C. H. Creasey. London : 
Press, Limited. [Price 


Overseas Trade. No. 608. Economic 
Conditions in the Argentine Republic, March, 1935. 
Report. By Srancey G. Irvine. London: H.M. 
Stationery Office. [Price 4*. 6d. net.] 

Ministry of Health innual Local Taration Returns, 
England and Wales, 1932-33. Part II. London: 
HLM. Stationery Office. [Price 3s. 6d. net.] 

United States Bureau of Mines. Bulletin No. 381. 
Tead and Zinc Mining and Milling in the United 
States, Current Practices and Costa. [Price 15 cents.] 
Technical Paper No. 562, Carbonising Properties 
and Constitution of Alma Red Coal from Spruce River 
No. 4 Mine, Boom Countu, W. Va. [Price 10 cents.] 
No. 563. A Study of Mine Roof in the Coking District 
of Western Pennsylvania. [Price 5 cents.] Washing- 
ton: Superintendent of Documents. 

Locomotives. Their Construction, Maintenance and Opera- 
tion. With Notes on Electric, Internal Combustion 
and Other Forms of Motive Power. Volumes I and 
If. By A. Morton Betrn. London: Virtue and 

i [Price 37s. 6d. net.] 

Overseas Trade. Economic Conditions 
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‘NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The recent decline which developed 
in several branches of the local staple trades has not 
spread in other directions. On the contrary, the general 

ition is more favourable. Reports from many of the 

ing steel and engineering works indicate a rising 
tendency in both new business and output. So far as 
the raw and semi-finished steel branches are concerned, 
the situation shows little change. Gross output of 
steel is maintained at the rate of approximately 110,000 
tons per month. This is at least 30 per cent. greater 
than during the year preceding 1930. Most firms are 
operating their furnaces to capacity. Exceptionally 
heavy business is being done in ferro-alloys used in the 
—— of high- tools steels and alloy steels. 

n certain sections of the heavy engineering and machi- 
nery branches progress is slow. This applies particularly 
to the production of railway rolling stock, armaments, 
and steelworks and ironworks machinery. Makers of 
the first-named have brighter prospects. There is a 
tendency for overseas orders to increase. Current business 
develops slowly, but more inquiries are circulating. 
Among the countries asking for tenders are India, South 
Africa, South American States, and some on the Baltic 
seaboard. Outlets are opening in various parts of the 
world for mining equipment. This includes picks, 
shovels, cutting machinery, and washing and screening 

lant for use by gold and silver mines in South Africa, 
ndia, and China. Other progressive lines are dredger 
buckets, and steel balls for crushing purposes. Sheffield 
steel is playing a growing part in the manufacture of 
agricultural machinery and parts. Local steel, machi- 
nery, and tools will be well represented at the forthcoming 
Great Yorkshire Show ~y 4 staged here next week. 
A high level of activity prevails at works producing all 
kinds of high-class steels. There is a prolific demand 
for stainless steel for a variety of purposes. Shipbuilders 
are using it more freely for deck furnishings, while 
other good customers are the aircraft, automobile, 
and food-handling industries. The tool trades are actively 
employed, especially those departments turning out 
hacksaws and blades, twist drills, milling cutters, reamers, 
and precision instruments. The light foundries are 
doing well. 

South Yorkshire Coal Trade.—Orders on inland account 
are more numerous, but the export position shows little 
change. The demand for prompt shipment is steady, 
and a few inquiries for forward business are circulating. 
Best hards, doubles, and singles are on the short side 
for shipment. The needs of inland iron and steel works 
are heavy, and forward buying has been weil maintained. 
The railway companies are good customers in a variety 
of fuel. Electricity works are purchasing for stocking 
purposes. The recent hot weather has given rise to 
fresh weakness in the house coal market. Graded coke 
remains dull. Quotations are: Best branch hand- 
»icked, 23s. to 25s. ; Derbyshire best house, 198. to 21s. ; 
Jerbyshire best brights, 16s. 6d. to 18s. ; best screened 
nuts, 16s. to 17s.; small screened nuts, l5s. to 15s. 6d. ; 
Derbyshire hards, 16s. 6d. to 17s. 6d.; Yorkshire hards, 
16s. 6d. to 17s.; rough slacks, 8s. to 9s. ; nutty slacks, 
7s. to &s. 6d. 








OveRsEAS CONVERSAZIONE OF THE INSTITUTION OF 
E.ecrricaL Enorneers.—The conversazione of overseas 
members of the Institution of Electrical Engineers will 
be held in the Institution Building, Victoria-embankment, 
W.C.2, on July 11. The guests will be received at 8.30 

.m. by the President and Council, the reception being 
ollowed by short addresses by Mr. H. R. Harper and 
Mr. R. A. Watson Watt, the former dealing with ‘‘ Brown 
Coal Developments in Victoria,” and the latter with 
“The Cathode-Ray Oscillograph.”” Demonstrations of 
the cathode-ray oscillograph, street-lighting methods, 
electric discharge lamps,a reflection meter and a synchron- 
ous time system will be arranged during the evening. 

Nortu-East Coast INsTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—As previously announced, the Jubilee 
Meeting of the North-East Coast Institution of Engineers 
and Shipbuilders, Bolbec Hall, Newcastle-upon-Tyne, 1, 
will be held at Newcastle from July 16 to 19. The 
meeting opens with a reception at Armstrong College, 
at 8.30 p.m., on July 16. On the following day, a 
Seaenaioing service will take place, at 10 a.m., at St. 
Th *s Church, Barras Bridge, Newcastle, after 





in Siam at the Close of 1934. Report. By J. Bary. 
London: H.M. Stationery Office. [Price le. 9d. net.] 
Seventy-Firat Annual Report on Alkali, &c. Works. 
i During the Year 1934. London: H.M. 
Stationery Office. [Price 9d. net.] 

Education. Report of the Advisory Council 
of the Science Museum for the Year 1934. London: 
H.M. Stationery Office. [Price ls. net.] 

Journal of the British Wood Preserving Association. 
Volume IV. Edited by A. H. Luoyp and R. C. B. 
Garpner. London: Offices of the Association. 
(Price 7s. 6d. net .} 

Electric Melting Practice. 
Charles i 
net.] 

Limestone and its Products. 
and Uses. By Avrrep B. Sparta. 


By A.G. Rosrerrs. London: 
and Company, Limited. [Price 15s. 


Their Nature, Production 
London: Ernest 


Benn, Limited. [Price 42s. net.] 

Haulage and Winding. By Graxvitxe Pootr. London: 
Ernest Benn, Limited. [Price 3l. 3s. net: 

Elementi di Meccanica. By Dorr. Ine. Marto Pan- 
Tateo. Firenze: KR. Bemporad & Figlio. [Price 
32 lire.) 

: in die Sonderstahlkunde. By Dnr.-Iye. 
. Hovupremont. Berlin: Julius Springer. i 





52-50 marks.] 


{Price | Grand Assembly Rooms, Barras Bridge 


which, at 11 a.m., the opening meeting will be held in 
the King’s Hall, Armstrong College. Representatives of 
kindred societies will be welcomed, honorary fellowships 
will be conferred on a number of gentlemen, presentations 
made to founder members of the Institution, and the 
first M. C. James Memorial Medal presented to Messrs. 
R. A. MaeGregor and W. S. Burn and Professor F. 
Bacon, for their paper, “The Relation of Fatigue to 
Modern Engine Design.”” The remainder of the morning 
and the morning of July 18 will be devoted to the reading 
of eight papers, the first three dealing with ‘‘ Develop- 
ments in the Construction of Ships During the Past 
Fifty Years,” namely, “ Liners,” by Mr. J. Denham 
Christie; “Cargo Ships and Tankers,” by Mr. J. 
MeGovern ; and “ Coasters,” by Mr. F. W. Dugdale ; and 
“* Developments of the Construction of Marine Engines 
during past Fifty Years,” comprising “ Turbines,” 
by Mr. R. J. Walker; ‘“ Reciprocating Steam Engines,” 
ty Mr. Summers Hunter, Jr.; “ Boilers,’ by Mr. T. 
¢Pherson ; and “ Marine Heavy-Oil Engines,” by Mr. 
K. O. Keller; and “ Recent P. in Electrical and 
General Engineering,’ by Mr. M. G. 8. Swallow. On 
Wednesday afternoon a garden party will be held at 
Hall, and, in the evening, a banquet at the 
i An all-day 
' visit to the Roman Wall has been arranged for July 19, 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scottish Steel Trade——A healthy state continues to 
prevail in the Scottish steel trade and heavy pressure 
exists at the present time for deliveries before the works 
close for the annual holidays at the end of next week. 
Orders have recently been coming in with much regu- 
larity, particularly from home consumers, and the 
general outlook for the industry is considered to be very 
satisfactory. The volume of business on export aecount 
has improved to some extent lately, but a heavier tonn 
overall would be welcomed. In the black-steel sheet 
trade there has been no falling-off in the demand for the 
heavier gatges on the part of home buyers, and a consi- 
derable to: has recently been turned out. Makers 
are exceedingly busy this week and there would seem 
to be every prospect of active conditions continuing 
after the holidays. Business in the lighter gauges is 
not too good. The general export trade has not Fept pace 
with the home trade, but Canadian buyers are evincing 
a little more interest and a few good orders have recently 
come to hand from the Near East. Prices are unchanged 
and are as follows;:—Boiler plates, 9. 5s. per ton; 
ship plates, 81, 15s. per ton ; sections, 8. 7s. 6d. per ton ; 
black-steel sheets, Yin. 8l. 10s. per ton; and No. 24 
gauge, in minimum 4-ton lots, 101. 10s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, 131. per 
ton, in minimum 4-ton lots, all delivered at Glasgow 
stations. 

Malleable-Iron Trade.—The malleable-iron trade in the 
West of Scotland continues to improve steadily, and the 
demand for bar iron and re-rolled steel bars during the 
past few weeks has been considerably better than it was 
in the earlier part of the year. Broken time is not so 
general, and it is confidently expected that when the 
full effect of the import restrictions are felt a much 
improved state will come into being. Prices are steady 
and the following are the current market quotations :— 
Crown bars, 91. 15s. per ton for home — and 
Ol. 5a. r ton for export; and re-rolled steel bars, 
8l. 12s. per ton for home delivery, and 7l. 10s. per ton 
for export. 

Scottish Pig-Iron Trade.—Conditions in the pig-iron 
trade of Scotland have not changed and the output 
to-day is on quite a large scale as there is a very steady 
demand from local consumers. Specifications from steel 
makers are extremely good and reflect the activity in 
the steel trade, but the demand from foundries could be 
better. Export business is still rather quiet. The 
number of furnaces in blast at present is fourteen— 
seven on foundry iron, four on hematite iron, and three 
on basic iron. The following are to-day’s market 
quotations :—Hematite, 71s. per ton, delivered at the 
steel works ; foundry iron, No. 1, 72s. 6d. per ton; and 
No. 3, 70s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, June 29, only amounted to 177 tons. 
Of this total, 130 tons went overseas and 47 tons coast- 
wise. During the corresponding week of last year the 
figures were 82 tons overseas and 1,098 tons coastwise, 
making a total shipment of 1,180 tons. 

Shipbuilding.—While there is still a fair amount of 
work on hand, it cannot be said that the shipbuilding 
industry in Scotland is in a satisfactory condition. 
The output last month was certainly the highest for the 
year, but the number of new contracts booked does not 
make up for the number of vessels launched and there 
are now more empty berths. During the month of June 
only three new orders were re , two for the Clyde 
and one for the Tay. The edon Shipbuilding and 
Engineering Company, Limited, Dundee, have now 
four vessels on order, while the Burntisland Shipbuilding 
Company, Limited, has no less than nine vessels on order, 
so that the East of Scotland yards are relatively much 
better employed than those in the West. The output 
for June and for the half-year is as under :-— 











June, 1935. Six Months, 1935. 
Vessels. Tons. z Veassls. ‘ Tons. 
The Clyde ... 5 23,757 33 92,445 
The Forth ... 1 4,550 4 11,768 
The Dee __.... —- -- 5 1,376 
The Tay ... — = — = 
Total 6 28,307 42 105,589 








Notes oN ALLoy Stexets.—A clearly-written and well- 
prepared brochure, entitled Some Notes on A Steels, 
has recently been published by Messrs. Samuel Fox and 
Company, Limited, Stocksbridge Works, near Sheffield, 
one of the associated companies of Messrs. The United 
Steel Companies, Limited. The brochure opens with an 
account of the development of the various steel-making 
processes, particularly in relation to alloy steels. The 
relative merits of the various pri are di d 
from the point of view of quality and their suitability 
for the production of high-grade steels. Heat treatment 
is then dealt with in a general way; after which follow 
sections dealing with the effect of manganese, nickel, 
chromium, nickel and chromium, molybdenum, and 
vanadium on the mechanical properties of steel. Some 
particular applications of structural alloy steels, low- 
alloy steels for drawgear, nickel-chromium-molybdenum 
steel for connecting rods, low-carbon nickel steel to 
replace wrought iron, and copper weather-resisting steel, 
are discussed in greater detail. Finally, stainless steel 
is reviewed briefly, and an indication given of the purpose 

firm 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—Saleable parcels of Cleve- 
land pig-iron are few and small, and early ee of 
make to meet growing needs is essential. Stocks are 
virtually exhausted, and the light output is insufficient 
for current requirements. mmasters have no need 
to seek orders, and merchants’ holdings are emall. 
Restrictions on second-hand dealings confine merchant 
sales to very narrow limits. No effort is made to - 
tiate with Continental customers, as British works ly 
take up all the iron obtainable. A furnace ing on 
other iron may be turned on to the production of Cleve- 
land pig to meet demand. No difficulty is experienced 
in obtaining fixed minimum prices, which are at the 
equivalent of No. 3 g.m.b. at 67s. 6d. delivered to Tees- 
side users, 69s. 6d. delivered to areas within a stipulated 
distance of the Middlesbrough zone, 67s. 3d. delivered 
to Falkirk, and 70s. 3d. to Glasgow. 

Hematite.—Increasing scarcity of East-coast hematite 
pig-iron is causing some uneasiness, and the blowing in 
of two additional furnaces at the end of this month is 
looked forward to rather eagerly. Certain kinds of 
hematite are almost unobtainable, and ordinary brands 


cannot be purchased in any quantity, for early delivery. 
Very little of the iron stored at makers’ is avail- 
able for sale, and present production is inadequate to 


requirements. Merchants have command of moderate 
parcels, and would sell to Continental customers but for 
fear of long delay in payment for goods. Local con- 
sumption is increasing, and makers hope to do increased 
business with firms in Sheffield and in Scotland. Mini- 
mum delivery prices are ruled by No. 1 grade of iron at 
69s. here, 71s. supplied to Northumberland and Durham, 
75s. to 788. supplied to various parts of Yorkshire, and 
75s. to Scotland. 

Foreign Ore.—New business in foreign ore still develo 
slowly, and will doubtless continue to do so until old 
contracts approach much nearer completion. Merchants, 
however, take a very firm stand, and predict rise in 
values. Rubio of 50 per cent. quality keeps at 17s. 6d. 
c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
still plentiful, but demand promises to increase and 
market values are upheld on the basis of good medium 
qualities at 19s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel producers are busily employed, 
and are booking new orders, so that outlook for these 
industries, in the second half of the year, is quite bright. 
Among inquiries circulating are some from far-distant 
overseas bu who are old customers for Tees-side 
products. Among the principal market quotations for 
home consumption, subject to the usual rebates, are : 
common iron bars, 91, 12s. 6d.; packing (parallel), 81. ; 
packing (tapered), 10l.; steel billets (soft), 51. 12s. 6d. ; 
steel billets (medium), 7/. 2s. 6d.; steel billets (hard), 
7l. 12s. 6d. ; iron and steel rivets, 111. 10s. ; steel boiler 
plates, 91. 5s.; steel ship plates, 8J. 158,; steel angles, 
81. 7s. 6d. ; joists, 8/1. 15s. ; heavy sections of steel rails, 
8l. 10s. for parcels of 500 tons and over, and 9. for 
smaller lots ; and fish plates, 12. 10s. Black sheets are 
101. 10s. for delivery to home customers, and 91. 5s. f.0.b. 
for shipment abroad ; and galvanised corrugated sheets 
are 131. for delivery to home customers, and 111. 5s. f.0.b. 
for shipment overseas. 

Scrap.—Heavy steel scrap is in good demand at 52s. 6d., 
and that price is also readily paid for heavy cast-iron. 
Machinery iron is in moderate request at 54s. to 55s. 

Imports of Iron and Steel.—Imports of iron and steel to 
the Tees last month from foreign ports and coastwise 
totalled 6,742 tons, 6,275 tons being crude sheet bars, 
billets, blooms and slabs, 10 tons pig-iron, and 457 tons 
angles, rails, joists and bars. nloadings in May 
amounted to 4,778 tons, 4,001 tons being crude sheet 
bars, &c., 46 tons pig-iron, and 731 tons angles, rails, 
joists, &c. 

Tees Iron and Steel Shipments. —. gate tonnage of 
iron and steel shipped at Middlesbrough and sub-ports in 
June was the lightest of any month this year, amounting 
to only 37,455, comprising 8,097 tons of pig-iron, 1,894 
tons of manufactured iron, and 27,464 tons of steel. 
Of the pig-iron shipped, 4,599 tons went coastwise, and 
3,498 tons went abroad; of the manufactured iron 
cleared, 1,373 tons went coastwise and 521 tons went to 
foreign destinations ; and of the steel loaded 12,824 tons 
went coastwise, and 14,640 tons went overseas. Scotland 
was again by far the largest buyer of pig-iron, taking 
3,949 tons, while Union of South Africa received 719 
tons ; Belgium, 710 tons ; Italy, 590 tons ; and Norway, 
485 tons. Malta, with an import of 392 tons, was the 
largest purchaser of manufactured iron. Principal 
customers for steel were: India, 3,253 tons; Union of 
South Africa, 2,976 tons; Finland, 1,468 tons; China, 
1,322 tons ; and Argentine, 1,221 tons. 








British Propvuction or Pic-Iron anp Steet.—The 
monthly memorandum of the British Iron and Steel 
Federation, Caxton House, Tothill-street, London, 8.W.1, 
states that there were 96 blast-furnaces in operation at 
the end of April, three furnaces having been blown out 
for repairs and relining, and one put into operation 
during the month. The production of pig-iron duri 
April amounted to 526,300 tons, compared with 554, 
tons in March, and 496,300 tons in April,1934. The 
April output of steel ingots and castings totalled 808,700 





for which the various types are most suitable. 
deserves to be congratulated on the production of a/| 
book which contains much information of use to engineers | 
compressed in a relatively small space. 





tons, against 841,900 tons in March, and 716,800 tons in 
April, 1934. The comparison with March is affected by 


the fewer working days in April, due to the shorter 
month and the Easter Holidays. 
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NOTICE OF MEETING. 
INSTITUTION OF CIVIL ENGINEERS. ~Tuesday, July 9, 
6 p.m., Great George-street, 8.W.1,. Additional Meeting. 
ial Lecture: “Italian Docks and Harbours,”’ by 
Mr. H. C. Cagli. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Coal Trade.—Conditions in the Welsh steam coal 
trade are in very disappointing. Shipments from 
the Bristol of the Great Western Railway 


pony ny: last poet reached the creditable total of 
400, tons, which was a reduction of 8,000 tons on 
the previous week, but gave the substantial increase of 
93,800 tons, compared with the corresponding week in 
1934. This week, however, things have been very quiet, 
and colliery order books are so poorly filled for July 
that there is not much prospect of keeping up to last 
year’s levels. In fact, exporters hold the view that 
they are in for a very quiet quarter. Over the half 
ear to the end of June, the total shipments from the 

elsh ports were 9,634,300 tons, which was 240,000 tons 
less than in the same period of 1934. There does not 


a to be any prospect of making up this decline in 
face of the heavy falling off in shipments to France 
and Italy. The heavier trade with the Irish Free State 


and to the Argentine and some other places has not been 
sufficient to make up for these deficiencies. The pros- 
pects of trade with Italy are very uncertain, especially 
as Welsh exporters feel that they cannot afford to give 
unlimited credit. The scheme for the payment for 
exports from this country, by the Italian Government 
Lire Account, to which all purchases by Britain of goods 
in Italy are credited, seems to be growing more unsatis- 
factory each week, and the Welsh coal trade in particular 
cannot afford to have to wait for months and then find 
that there is extra risk. The Anglo-Spanish negotia- 
tions for a new trade agreement are being watched 
closely in view of the effort of Spanish manufacturers, 
railways, and other consumers of coal to get larger 
quantities of coal allowed under the preferential arrange- 
ment. 750,000 tons per annum of British coals are allowed 
into Spain at a reduced tax, and it is hoped this will 
be increased to 1,000,000 tons perannum. Spanish mine 
owners and workers have countered this demand by 
asking the Government to reduce the quantity to 500,000 
tons to increase the work of Spanish mines. It is noted 
that the Spanish, Madrid, ossa and Alicante 
Railways’ contract for 45,000 tons of Welsh coal has 
been delayed, but no reason has been given for this. 
Other contracts are very small, and include 7,000 tons 
of Welsh coal for Palestine and 7,000 tons for Jamaica. 

Iron and Steel Trade.—In the iron and steel industries» 
South Wales is fairly well maintaining the more active 
conditions recently in evidence. Tinplate works are 
rather better employed, although it is not expected that 
there will be a very great improvement before the 
autumn. It is to be noted that there is an increase in the 
imports of iron ore at both Port Talbot and Cardiff, 
which it is believed foreshadows greater activity in the 
pig-iron trade. Considerable quantities of home- 
produced ores are also used, and efforts are being made 
to get a still larger quantity of iron ore produced in 
Glamorgan utilised to give more employment in the 
district. There has been no change in the official 

ices, which are on the basis of 51. 5s. per ton delivered 
in the district for Welsh steel tinplate bars, 11/. 5s. per 
ton f.o.b. for corrugated galvanised sheets, 18s. 2d. per 
standard box for tinplates. Pig-iron is quoted on the 
basis of 68s. per ton for Welsh hematite, and 70s., less 5s. 
rebate, for Welsh basic. 








PostaL-Service Sorting Rarway Coacnues.——For 
service on the postal expresses between London and 
Aberdeen, the London Midland and Scottish Railway 
Company have just built, at their works at Wolverton, 
Bucks, three new Post Office sorting coaches, equipped 
for picking up and delivering mails, and for sorting 
letters en route. Each vehicle is 60 ft. long and 
is furnished with a steel underframe and bogies, and a 
teak frame body sheeted outside, at the sides, ends, and 
roof, with ston panelling. 
Formarex Macyetic Stor WepcE MaArTeEriaL.— 
Messrs. The Ioco Rubber and Waterproofing Company, 
Limited, Anniesland, Glasgow, W.3, have recently sent 
us a leaflet describing their Formapex magnetic slot 
material. This has been specially designed for 
closing the slots of the stator core or other slotted coil- 
carrying members of an electro-magnetic machine 
(synchronous motors, induction motors) by means of a 
magnetic wedge or key. It consists of Formapex cloth 
Miocarta, in the portion near the gap of which are 
embedded a number of parallel soft-iron wires, insulated 
from one another by the Miocarta, whilst the layers 
remote from the gap are free from magnetic material. 
The use of the Formapex material, it is claimed, not 
only limits the flow of magnetic flux to that particular 
region where the designer requires it, but, at the same 
time, it reduces magnetic oscillations and the eddy currents 
arising therefrom. It is pointed out that the air-gap 
contraction coefficient is thus reduced, with corresponding 
improvement in power factor in induction motors, while 
tooth-frequency iron losses are also decreased. The 
material is lied in sheets measuring 4 ft. by 2 ft., 
and the thickness is 0:10 in.; there are 282 





| penetration of the metal amounts to 0.06 in. 


soft-iron wires per inch width of material, while the 
Other 
thicknesses and metallic distribution can, however, be 
manufactured to suit clients’ requirements. 
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THE BOUNDARY FRICTION OF 


OXIDISED OIL. 


Wuat is known as “thin film lubrication,’’ is 
now becoming recognised as something distinct 
from the thick film type in which fluid friction 
alone must be considered. . Friction in relatively 
thick films increases with an increase of viscosity 
due to oxidation of the oil, but considerable experi- 
mental evidence now exists showing that a diminu- 
tion of friction accompanies the process of oxidation 
in exceedingly thin films. Friction in these films 
is affected also by the nature of the lubricated 
surfaces. Thin film lubrication dependent more 
on the chemical structure of the oil and the nature 
of the bearing surfaces than on viscosity, is asso- 
ciated usually with the boundary conditions that 
lead to seizure and is consequently thought to be 
unsuitable for use in practice, The factors con- 
trolling friction in thin films are not yet understood 
completely, nevertheless considerable progress, 
more especially in America, has been made with 
the application of this method of lubrication to 
practice. It is reported, for instance, that trans- 





Gordon and Gotch, Limited, Wellington, | 


continental motor coaches are now running on 
lubricating oil having an ‘‘S.A.E. viscosity num- 
ber’’ (Society of Automotive Engineers) of 20, 
while here, oil of a lower number than 30 is not 
marketed for motor lubrication, and the viscosity 
numbers of the oils used generally are 40 and 50. 
The journal bearing trials described by King 

















and Jakeman,* afford an interesting example 
of thin film lubrication. The coefficient of friction 
in these trials was observed to be as low as 0-0005, 
although the load on the “ arc of contact” was of 
the order of one ton per square inch and the running 
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and Jakeman, 





Conditions,” Aero, Res, Com. R, & M. No. 1517, 
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temperature of 250 ae C. and higher sufficed 
to reduce the viscosity of the oil to about that of 
water. The term “ oxidation lubrication” was 
applied by King* to the conditions prevailing in 
the thin films and that aspect of lubrication was 
discussed at some length in our issue of March 8 
last, page 257 ante. Experiments of Dr. Red- 
grove dealing with the boundary friction of 
oxidised mineral oils have been described since 
at a recent meeting of the Institution of Petroleum 
Technologists, and are an interesting contribution 
to our knowledge of the effect of oxidation on lubri- 
cating value. 

The friction-measuring device designed and 
used by Dr. Redgrove comprised essentially a case- 
hardened steel plane slider resting on three steel 
balls fixed to a platform arranged to be inclined 
gradually until slip just occurred. Total friction 
in the circumstances is equal to the force acting to 
move the slider, the magnitude depending on the 
weight of the slider and the observed angle of 
inclination. The apparatus differs from that 
described by Wilharmt some years ago only in that 
the plane surface slides on the balls, instead of the 
balls sliding on the surface. Both methods are 
similar generally to that used by Hardy and Nottage, 
except that three bearing points are used, instead 
of one. They are assumed to measure the same 
type of friction, but the results obtained scarcely 
support this view. 

The single spherical slider is supposed to penetrate 
the oil film and rest on the layer of oil adsorbed by 
the plane metal surface, but no direct evidence 
has been given as to the actual thickness of the 
loaded film. Nottaget states that it is ‘ probably 
bimolecular in thickness.” The results obtained 
with the device show, however, that the friction 
obeys Amonton’s law, # being equal to friction 
+ load,§ and that for a pure chemical substance » 
is independent of temperature. The friction is 
then evidently not of the fluid type, and therefore 
it may be assumed safely to have been measured 
in a film so strongly attached to the metal surfaces 
that the properties of a fluid have been lost. 

The difficulty of measuring similar friction charac- 
teristics is enhanced when three spherical surfaces 
are used instead of one, because of the imperfections 
in terms of molecular dimensions of even the best 
plane surface. The accuracy of a very good plane 
surface of metal does not exceed two 10-thousandths 
of an inch, and if the whole surface were covered 
with oil to the level of the highest point, the variation 
in the thickness of the film would be represented 
by anything up to a length of 5,000 molecules of, say, 
oleic acid placed end to end. The probability of 
a film of oil of equal thickness in molecular dimen- 
sions prevailing under three spherical surfaces fixed 
rigidly together and placed at random on a plane 
surface would seem to be very remote, and the 
suitability of the apparatus used by Dr. Redgrove 
for measuring the friction on the adsorbed or 
boundary layer is therefore open to question. This 
view is supported by the experimental results given 
by Wilharm showing that the coefficient of friction 
measured by that type of apparatus increased with 
increase of load, and varied with the length of time 
the loaded slider rested on the plane surface. 

Dr. Redgrove’s apparatus is no doubt equally as 
satisfactory as the other three-bearing arrange- 
ments, such as that of Deeley, for determining 
relative ‘ oiliness,” the object of the experiments 
described being to determine the effect on lubri- 














cating value of the weak organic acids always 
formed in small proportion when mineral oils 
are used in oxidising conditions. The suitability 
of the apparatus for such purposes was verified 
by a redetermination of the familiar effect of 
organic acids such as oleic and palmitic to increase 
the oiliness of a substance (medicinal ermevand 


“The Beneficial. Effect of Oxidation on the 
Vol. 





* King, 
Lubricating Properties of Oil,’ Proc. Roy. Soc., A., 


139, 1933. 

+ W. C. Wilharm, “‘ The Réle of Oiliness in Industrial 
Lubrication.” Industrial and Engineering Chemistry, 463, 
Vol. 18 (1926). 


Mineral Oils of Different ng Technical Paper No. 2, 


tM. E. ‘ Differ Boundary Lubricating Value of 
D.8.1.R. Lubrication Researe ted mai 
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Technical Paper No. 
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deficient in that property. Friction 
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The scientific school, both here and in 


ments were then made using three oils procured | Reliance, and challengers like the earlier Shamrocks | America, proceeded to revolutionise design with so 


from Russian crude, and one blend of Pennsylvania 
oils. The oils were so severely oxidised for a 
12-hour period that viscosity more than doubled, 
asphalt formed freely in the non-paraffinic oils, 
and acidity increased from nearly zero to an 
amount requiring from 150 mgm. to 200 mgm. 
of KOH per 100 grams of oil, for neutralisa- 
tion. Measurements of friction were made at 
temperatures varying from 20 deg. to 110 deg. by 
10 deg. steps, and at oxidation intervals of from 
1 hour to 12 hours. The friction measurements 
were repeated after removing the hard asphalt from 
the oxidised oils, altogether several hundreds of 
friction measurements being required. 

The experiments show that asphaltic products 
of oxidation increase friction, but that when they 
are removed, a_ beneficial effect remains, due 
presumably to the acidity developed during oxida- 
tion. The improvement of lubricating value thus 
obtained was slight. For example, « for the paraffin 
base oil at 100 deg. was 0-122 before oxidation. 
After oxidation for 12 hours, the value obtained was 
0-1185, and removing the asphalt, » was reduced 
to 0-113. It will be observed that even in the 
favourable instance quoted, the conclusion as to 


the beneficial effect of acidity rests on the measure- | derdecken, suggesting, facetiously no doubt, that | 


ment of small differences. 


The experimental results are of interest in 


| spread, ballast undoubtedly became an important 
factor ; but, in this connection the fact which must 
|most strongly impress the inexpert is that the 
| increase of ballast and the alterations of its nature 
|and disposition had for their object greater speed, 
| while that of measurement rules was to discourage 
| builders from taking too many risks in order to 
achieve it. The ideal racing yacht would, of course, 
| have maximum speed, a low rating under the prevail- 
| ing measurement rule, and reasonably good accom- 
| modation, but as this record, as all the pastime’s 
records, indeed go to show, such a vessel never is, 
| but always to be, built. 
| Mr. Stephens’ observations on the subject of 
| ballast are extremely interesting and, occasionally, 
jamusing. The yachts of His Majesty Charles II, 
who introduced the pastime into England, were 
ballasted with musket balls from the Royal Arsenal, 
although his subjects less endowed with wealth, 
who owned pleasure vessels—including the smug- 
glers—had to be content with stones from the 
beach. Under the influence of the “craze” for 
speed, both the material and the disposition, 
especially the disposition, of ballast suffered 
| changes, a well-known chronicler of his day, Van- 


|as the need was for weight in small bulk, “ the best 
| ballast would be gold or ‘ platina.’” With outside 


much heart, that from about 1890 onwards, measure- 
| ment rules have been chopped and changed about, 
chiefly, it would seem, with the object of keeping 
their ingenuity within bounds. New hull forms have 
|come and gone. Deep fin-keel yachts like the Cup 
| defender Reliance—which reminded a well-known 
| English professional who saw her in dock at New 
| York, of a “ tea-tray ’—are now yachting history. 
| With her scow-like bow, Shamrock II looked 
| higher in the wind than any other British-designed 
| yacht ever did, but could not stay up. Now, we have 
| the healthy, though not over good-looking, form of 
Mr. Nicholson’s Endeavour as a concrete expression 
of the desire to get back to sounder lines. Sail 
plans, naturally, from the first received atten- 
tion from the new school of designers, although study 
of this particular factor of speed through the water 
has only recently become intensive. The Bermuda 
rig is, at any rate, the expression of a desire to be 
scientific ; so are the new types of main boom and 
the novel shapes and settings of the headsails. 
Measurement rules are, of course, troublesome 
things to enthusiastic scientific designers. There is, 
| however, this to be said for them; they are not 
|arbitrary in the sense that they are imposed by 
}an authority whose methods are not only un- 
| scientific, but also unsympathetic. Indeed, leading 
| yacht architects have themselves played not unim- 





practice in so far as they show that used oils after | ballast of gold instead of lead, Cup racing would be | portant parts in the framing of them. Moreover, 


filtration are not to be expected to have an appre- 
ciably enhanced lubricating value as compared with 
fresh oils. The references as to the experimental 


| an expensive pastime even for syndicates of New York 
|yachtsmen. Shifting ballast was prohibited in this 
|country in 1856, and eventually yachts generally 


'a racing yacht being, to quote a saying of G. L. 
| Watson’s, ““a bundle of compromises,” there is 
| . 

| ample scope under almost any rule for the exercise 


results confirming the work of Gilson and of | were given outside ballast, first of iron and latterly | of their ingenuity. 


King and Jakeman are really somewhat beside the 
point in issue. Gilson’s experiments* showed that 
lubricating value was improved by the “act” of 
oxidation. 


bearing diminished with time if an oxidising atmos-| second Shamrock had been ballasted with that | , 
| not, however, disagree with the author’s conclusion, 


phere were maintained in the enclosure, and then 
increased when the bearing was run in a vacuum or 
in an atmosphere of hydrogen. The changes were 
found to be reversible. The beneficial effect of 
an oxidising atmosphere was, therefore, not due to 
the oxidation products themselves, but to the acti- 
vity producing them. 








YACHT DESIGN. 


YACHTSMEN on both sides of the Atlantic—in 
Continental as well as British centres of the pastime 

ought to be grateful to the American Society of 
Naval Architects and Marine Engineers for inducing 
an expert with the knowledge and skill of Mr. W. P. 
Stephens, to read a paper on the subject of yacht 
measurement. A contribution dealing with the 
evolution of “The ‘ America’s’ Cup Defenders’ 


was made by Mr. ©. P. Burgess at the same meeting, | 


and to a certain extent might be said to be comple- 
mentary to that of Mr. Stephens. 
at any rate, may be profitably studied together, 
although in respect of pure historical interest that 


of Mr. Stephens will probably be regarded as the 


more valuable. 

A veteran in the ranks of the New World’s com- 
mentators on yacht developments, Mr. Stephens 
naturally knows more about the subject than, 
probably, any other American writer. His know- 
ledge of British yachts and yachting seems, more- 
over, to be wider and deeper than that of any 


English writer since the days of Dixon Kemp and | 


Harry Horn. What he says in this paper about 


early English and Scottish yachts and yacht builders | 
goes a long way towards establishing. the truth of | 
For students of the evolution of | 


this statement. 
the racing yacht, however, the supreme quality of 
the review with which he has enriched the T'rans- 
actions of the American Society is the clear and 
straightforward way in which he deals with funda- 
mentals. He points out, for example, that the 
foundation of yacht architecture does not rest on 
those natural laws which govern the movement of a 
free and partially immersed body propelled by the 
wind, but artificially on the nature and location of 
the ballast and the prevailing rule of measurement, 


“Some Little Understood Factors 
Industrial and Engineering 


* E. G. Gilson, 
Affecting Lubrication.” 


Chemistry, page 467, Vol. 18 (1926). 


The two papers, | 


|of lead. The late George Lennox Watson, who also 
| inclined to the view that gold was the best ballast 
for a yacht, would have had a pretty bill to meet 


Thus the friction of an enclosed journal | on behalf of the owners if the two Valkyries or the | yacht. 


|material. Shamrock IL had a draught of nearly 
| 22 ft., and her outside lead was enormously heavy. 
| Her sail area was nearly as great as that of a square- 
lrigged ocean-going ship. teliance had a sail 
| pecad of 16,000 sq. ft. 

| Mr. Stephens very properly devotes part of his 
| space to the early builders of racing yachts, includ- 
| ing the first and second Fifes of Fairlie, Wanhill of 
|Poole, Dan Hatcher of Southampton, Michael 
Ratsey of Cowes, and the earlier bearers of the 
names Camper and Nicholson. With the praise 
that he bestows on the work of these experts, all 
yachtsmen will agree, for, considering their limita- 
tions, it fulfilled in a remarkable degree the require- 
ments of speed and stability. Then ‘ modellers ” 
or “ designers "’ were, as he says, and we know, 
purely practical men, brought up in the shipyards 
|of their day ; they knew nothing of tank experi- 


}and with success,” Mr. Stephens writes, “ on prac- 
| tical knowledge gained in the mould loft and about 
|the yard, on experience and the observation of 
| yachts, and usually on the personal handling of 
tiller and sheets.”’ 
| 
| 


Between 1870 anc 1880, about the time that is, | 


according to some accounts, when merchant ship- 
building itself became really scientific, a new 
generation of yacht architects entered the business 
of designing. These men were nearly all experts 
| in the handling of tiller and sheets, but also capable, 
as a result of technical training outside the yards, 
| of scientifically designing racing yachts. Of these, 
readers will probably best remember, George Lennox 
Watson, who designed Britannia, the second and 
third Valkyries, Meteor II and Shamrock II, 
William Fife, Junr., who designed Calluna, Ailsa, 
and the first and third Shamrocks, and Beavor 
Webb who designed Genesta and Galatea. There 
were, of course, other pioneers in this scientific 
progress, but in the general advance none played so 
prominent a part on this side of the Atlantic as 
did these. 

Whether the scientifically-planned yachts of these 
days are much faster, except going to windward, 
than were the best examples of the early yacht- 
builders’ craft, is a subject which ancient mariners 
delight to discuss, and never make much headway 
\with. One thing may, however, be said to be 





ments and had no time for the study of treatises | 
on the theory of naval architecture. ‘* They relied, | 


The historical interest of the paper contributed 
by Mr. C. P. Burgess is limited by the fact that he 
deals only with the evolution of the America’s Cup 
It is, nevertheless a valuable contribution 
and well worthy of close study. The reader will 
that to date the development of both challenger 
and defender has not had much practical effect on 
the progress of yacht architecture. ‘The America’s 
Cup racer,” he says, “ bears not the slightest resem- 
blance to any useful craft in the world, and she does 
not even contribute to the development of yachting 
as a true sport apart from the satisfaction of an 
illogical national vanity.” 








NOTES. 


Tae Use or Proorine Rings In BRIDGE 
CONSTRUCTION. 


In the case of bridges having continuous trusses 
it is clearly desirable to determine, during the 
course of construction, the magnitudes of the 
reactions at the piers of the structure, since in the 
process of calculating the values of these forces 
account cannot be taken of the effect of such 
unknown factors as are represented by variations 
in the relative elevations of the finished piers, 
slight differences between the lengths of the various 
members as delivered on the site, and the actual 
| elastic characteristics of the built-up components of 
the structural system. Hydraulic jacks have been 
utilised as a means of measuring these reactions, but 
for a number of reasons the results obtained have 
left something further to be desired with respect to 
With a view to overcoming the difficul- 
ties encountered in the practical determination of 
these quantities, during the last three years increas- 
ing use has been made in America of proofing rings, 
such as are used in the calibration of testing 
machines. The Morehouse Machine Company, of 
York, Pennsylvania, has developed a suitable form 
and a very accurate type of ring for use in the 
construction of bridges, on to the exterior of which 
are attached two lugs that enable the ring to be 
placed in a vertical position under the truss of a 
bridge. When in that position, at the uppermost 
point on the interior of the ring is fixed a reed or 
thin strip of steel, the lower end of which carries 
a small mass. At the point opposite the fixed 
end of the reed is situated an anvil or knife-edge 
that can be adjusted in the vertical direction. by 
means of a micrometer screw-measuring device. 
Since each complete instrument is calibrated at the 
American Bureau of Standards, to a guaranteed 





accuracy. 
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accuracy of +, of 1 per cent., the device forms a 
sensitive type of spring-balance that indicates the 
magnitude of the applied load by a decrease in the 
initial diameter of the ring. When in position 
under a truss, the procedure followed in using the 
instrument consists in starting the flexible reed to 
vibrate freely, and subsequently adjusting the 
vertical position of the knife-edge until it just 
makes contact with the vibrating mass attached 
to the free end of the oscillating reed. The process 
of adjusting the device so that point contact only is 
obtained is facilitated by noting the musical tone 
made by the reed when in motion, and the time-lag 
involved in the vibration under these conditions. 
In this way the decrease of the internal diameter 
of the ring produced by the load associated with 
the reaction at that point on the bridge can be 
determined with considerable accuracy by observing 
the reading on the micrometer attached to the anvil 
of the instrument. With this information the 
observer can find the value of the corresponding 
reaction by referring to the calibration curve for 
the ring. This type of proofing ring is manufac- 
tured in various sizes up to a capacity of 300,000 Ib., 
and it is claimed that a variation of 1 lb. can be 
detected when the applied load amounts to 100,000 
lb. Professor C. M. Spofford, of the Massachusetts 
Institute of Technology, used some of these rings in 
connection with the construction and adjustment 
of the Little Bay bridge, in New Hampshire, when 
it was found that the instrument recorded the 
disturbance caused by the motion of a man on the 
bridge. As an indication of the space occupied by 
the device, it may be added that in the case of one 
having a capacity of 200,000 lb., the overall vertical 
dimension is 22 in., while the corresponding breadth 
is about 13 in.; the ring proper, which is made of 
steel, has an external diameter of 11} in., a thickness 
of 2 in., and a width of 6} in. A ring is designed 
so that the average decrease in the diameter at full 
load amounts to 0-060 in. 


Luioyp’s ReeisterR In JuGo-SLavia. 


The world-wide character of the services rendered 
to shipping by Lloyd’s Register is common know- 
ledge, but its full significance to the shipping 
community of all nations may be less widely under- 
stood outside of the circles directly concerned. 
Accounts are still being received, however, of over- 
seas celebrations of the society’s centenary, which 
was honoured in London last October, and the 
latest of these comes from the city and port of 
Split, Jugo-Slavia—perhaps more generally remem- 
bered even yet as Spalato, at least by untravelled 
landsmen—where a commemorative dinner was 
given on board the S.S. Princess Olga on May 28 by 
Messrs, The Jugoslovenski Lloyd, Limited, whose 
managing director, Mr. B. N. Banaz, officiated as 
host. The greater part of the Jugo-Slav mercantile 
marine is classed with Lleyd’s Register, and the 
company was therefore very fully representative of 
the nation’s maritime interests. The guests included 
Mr. Ivic, representing the District Commissioner 
(the Ban); the Lord Mayor of Split, Ing. Kargotic ; 
Mr. Stipanovic, director of the Port Authority ; 
Captain Tijanic, commanding the Jugo-Slav Home 
fleet at Split; the British Consul, Mr. Peric; and 
other distinguished officials. The society was 
represented by Mr. James Ormiston and his assis- 
tants, Messrs. Constantini and Griffith, and by 
Mr. A. J. Brown, resident Lloyd’s surveyor at Split ; 
and local shipbuilding by M. Jacques Roux, of 
Messrs. The Split Shipbuilding Yard, and Mr. A. S. 
Tebbutt, manager of Messrs. Yarrow and Company’s 
shipyard at Kraljevica. The toast of His Majesty 
King Peter II having been honoured, Mr. Banaz 
welcomed the company, and especially the repre- 
sentatives of Lloyd’s Register, in a speech in 
which he emphasised the importance of unbiased 
and disciplined regulation of the building, classifica- 
tion and repair of shipping as the only satisfactory 
basis for the world’s sea-carrying trade, and paida 
special tribute to the society for having, as he said, 
“come to our help in the friendliest of ways at the 
very inception of our activities as an independent 
seafaring nation.” He then read a _ telegram 
received from Sir George Higgins, the chairman of 
Lloyd’s Register, wishing success to the Jugo-Slav 


Jugoslovenski Lloyd, Limited and the Jadranska 
Plovidba, which had contributed so largely to its 
development ; and, on behalf of the assembled 
company, telegraphed an appropriate acknowledg- 
ment. Mr. James Ormiston, and subsequently 
Mr. A. J. Brown, responded—Mr. Ormiston giving 
an outline of the society’s activities as developed 
during the century, and Mr. Brown referring more 
particularly to the growth of the Jugo-Slav mer- 
cantile marine and its visible advance during the 
period of his own residence in Split. M. Jacques 
Roux, Dr. F. Mareevic (head of the Shipping depart- 
ment of the Chamber of Labour), Dr. Smodlaka, 
and Mr. A. 8. Tebbutt also testified to the assistance 
rendered by Lloyd’s Register in the organisation of 
the nation’s merchant service and the classification 
and survey of its ships, to which they wished every 
success; and, on the motion of Dr. Smodlaka, 
Mr. B. N. Banaz was toasted, being greeted as the 
most important Jugo-Slav shipowner. The com- 
pany subsequently adjourned to discuss various 
questions of maritime trade in the Adriatic. 


An EMPLOYMENT ASSISTANCE COMMITTEE. 


One of the great anxieties of the parent at the 
present time is to find suitable employment for his 
boys when they leave school. Fortunately, this 
task is much lightened by the existence of various 
bodies through which the school authorities are 
kept in touch with employers. One of these 
possesses the somewhat ponderous title of the Head- 
masters’ Employment Committee of the Incor- 
porated Association of Headmasters of Public 
Secondary Schools in Co-operation with the Ministry 
of Labour, but nevertheless it is doing useful work 
and, as the latest Annual Report shows, succeeded 
in placing the record number of 1,688 boys in employ- 
ment during 1934. It should be added that the 
Committee operates only in London and the Home 
Counties, and in pursuance of its object of assisting 
boys to employment over 12,000 interviews were 
given and a large number of schools and employers 
were visited. In this way the Committee is able to 
keep closely in touch with the needs of industry, 
commerce and the professions, and to estimate the 
relative prospects offered by different kinds of 
employment. It is interesting to learn that three 
out of every four boys placed were under eighteen 
years of age, and that more than two-thirds had 
gained a School Certificate, or had passed the 
Matriculation. Less than one in ten had, however, 
proceeded beyond the Matriculation stage. The 
improvement in trade is partly indicated by the 
greater interest taken by employers in the work of 
the Committee, and partly by a falling off in the 
number of applications from boys, as many of them 
obtained employment before leaving school through 
the help of relatives or friends or the Careers 
Master. It is also shown by the fact that the 
number on the register awaiting employment has 
fallen from 1,733 to 488 in two years. A reluctance 
to consider commercial posts such as salesmen is 
noted, though a welcome sign is the increase in the 
number of scientific po#tions that were filled. A 
useful feature is the care ‘taken to maintain contact 
with the boys after they have been placed and thus 
to counteract by advice and encouragement the 
sudden change from school to business life. The 
secretary of the Committee is Mr. W. E. Davis, 
Queen Anne’s Chambers, 41, Tothill-street, London, 
8.W.1. 


British Founpry ScHoot. 


On page 353 of ENGINEERING, vol. cxxxvii (1934), 
we gave particulars of a scheme, which had then 
recently been put forward, for the foundation of a 
British Foundry School at Birmingham. The 
scheme has now taken definite shape and a prospec- 
tus has been issued, it being intended to make a 
start in September of the present year. As was 
indicated in our previous article, the School is 
intended for those men engaged in the founding 
industry, either at home or in the Dominions 
(including those dealing with grey iron for both 
light and heavy work, white and chilled iron, 
malleable cast iron, steel and the non-ferrous metals), 
who have already had some practical experience 
and who wish to qualify for, or who have shown 
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There is no age limit for admission, and it is empha- 
sised that no attempt will be made to teach, in 
the School, the practice of patternmaking or found- 
ing, which, the prospectus states, can only be 
acquired in works. The curriculum will include 
the development and internal structure of the 
foundry industry and its various divisions, both at 
home and abroad, and the organisation and planning 
of foundries, including costing. The raw materials, 
equipment and processes of the industry will be dealt 
with fully, while the metallurgy of cast iron, cast steel 
and the cast non-ferrous metals will also be consi- 
dered at length. Laboratory instruction will be 
provided in mechanical testing, microscopical 
examination and chemical analysis, in the testing 
of sands and refractories, and in foundry technique. 
The School provides a full-time day course of one 
year’s (approximately 40 weeks’) duration and 
successful students will be awarded the Diploma 
of the School, which, it is expected, will receive 
endorsement by the Board of Education. Students’ 
fees have been fixed at 30/. per annum, and out of 
a net maintenance cost of 2,000/. per annum, 
namely, total expenditure of the School less receipts 
from students’ fees, the Board of Education has 
undertaken to provide 1,500/. in the form of grant, 
provided that the remaining 500/. is forthcoming 
from the industry. Of this latter sum, nearly 
one-half has been promised by a group of institu- 
tions representing the industry, which are supporting 
the School and have nominated representatives to 
the governing body. The industry is now invited 
to contribute the remainder, which amounts to 
about 3001. per annum. Through the public- 
spirited action of the Birmingham Education 
Committee, the School will be housed in the metal- 
lurgical department of the Central Technical College, 
Birmingham, 1. Mr. R. G. Hosking has been 
appointed chairman of the provisional governing 
body ; Alderman W. Byng Kenrick, vice-chairman ; 
and Mr. J. G. Pearce, honorary adviser and treasurer. 
Contributions and requests for information should 
be sent to Mr. Pearce, at 21, St. Paul’s-square, 
Birmingham, 3, while prospective students should 
apply as soon as possible to the Principal of the 
College or to Mr. Pearce. 


THe WuitwortH Soctery. 


In view of the presidency of Mr. Charles Day, the 
Summer Meeting of the Whitworth Society was 
this year appropriately held at Buxton and 
Stockport, the proceedings commencing with an 
informal dinner at the Palace Hotel, Buxton, on 
the evening of Wednesday, June 26. The next 
day a visit was paid to the works of Messrs. Mirrlees, 
Bickerton and Day at Hazel-grove, near Stockport. 
The journey from Buxton was made by road, and the 
opportunity was taken, by permission of Mr. T. 
Dearden, the Borough Water Engineer of Stockport, 
to inspect the new dam in course of construction by 
the Stockport Corporation in the Goyt Valley, 
which will form a reservoir several miles long to 
provide further water supply for the town. The 
dam is an earth structure with a puddle core, faced 
on the upstream side with rubble for the lower part 
and with dressed blocks laid in sand for the upper 
section, which will be exposed to the surface action 
of the water in the reservoir. Water can be drawn 
off at three levels, and two pipe connections are 
taken through a tunnel built in the dam, one supply- 
ing the town and the other, compensation water. 
A spill-way is provided at one side. A concrete 
screen wall was formed in a trench below the 
foundations of the dam, and extensive grouting in 
the neighbourhood of the foundations was also 
carried out. The remainder of the morning and the 
afternoon were spent in an inspection of the works 
of Messrs. Mirrlees, Bickerton and Day, lunch and 
tea being kindly provided by the firm. It is not 
possible in the compass of this note to attempt a 
description of Messrs. Mirrlees’ works. The status 
of the firm in the manufacture of Diesel and solid- 
injection oil engines is, however, well known. Their 
standards range from 50 h.p. to 2,000 h.p. The 
position which the firm took from the first in the 
manufacture of Diesel engines has never been 
relinquished, and as evidence of the quality of the 
work turned out from the beginning it is sufficient 
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to say that the first Diesel engine built in this 
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country, and the third in the world, is still at antl 
in the shops, being employed for driving a com- 
pressor for charging air bottles. The firm has 
recently taken up the manufacture of the Com- 
bustioneer automatic stoker for small coal-fired | 
furnaces, and many examples were to be seen in the | 
shops. We described and illustrated this appliance | 
in our issue of May 17, in the course of our notice of | 
the British Industries Fair. As is the custom, the 
new president assumed office on this, the second 
day of the meeting, Mr. Day vacating the chair in 
favour of Professor EK. G. Coker, the new president. 
As his first duty, Professor Coker expressed the | 
thanks of the company to Mr. Day for his continual 
interest in,and work for, the Society, and particularly 
for the hospitality extended during the meeting. | 
The visit was well attended, and the arrangements 
made by Dr. 8S. J. Davies, the hon. secretary, 
worked admirably and added to the success of a 
very enjoyable meeting. 


GROUND WATER SUPPLIES. 
By J. M. Lacey, M.Inst.C.E. 





WATER is so essential an object in all domestic 
operations that a means of securing a sufficient and 
economic supply becomes a subject of the highest 
importance. Large towns and wealthy com- 
munities are able to obtain their supplies from 
distant sources. On the other hand, rural areas, 
owing to limited funds, are compelled to utilise 
such sources as are available near at hand, or suffer 
during seasons of drought. The necessity for the 
provision of protected water supplies to such areas | 
therefore should be a national concern. 

The construction of reservoirs for the storage of 
surface flow is an expensive operation, and the | 
selection of areas, in this country, free from pollution | 
and of sufficient size for present and future require- 
ments is becoming more and more difficult. For 
small communities, therefore, and for rural areas 
recourse must usually be made to the ground water 
storage. This is more particularly so in the south- 
eastern part of England, where reliable surface 
supplies, so general in the north and the west, are 
as a rule not available. 

General Conditions affecting the Transmission of 
Water through Underground Strata.—In granite, and 
in most crystalline rocks, search for water is pre- 
carious, since water can only be expected to occur 
in fissures, or in water-bearing beds formed by the 
decomposition of such rocks resting on the sound 
rock, Generally most large water-bearing hydro- 
graphical basins will be found to be bounded by the 
outcrop of some strongly marked geological forma- 
tion of an older date than the deposits constituting 
the principal portion of the district. The bounding 
ridge circumscribing any particular basin, usually 
assumes a concave form, and is filled in with strata 
more or less conformable to it, or to one another, 
and in the majority of cases the character of the 
more recent strata assumes a considerable degree 
of regularity in the alternations of the pervious and 
impervious beds filling in the basin. From the 
boundary ridge to the out-fall there exists, naturally, 
a gentle inclination of the surface, and if the water 
course draining the area be ascended, in the opposite 
direction from that of its flow, the successive strata 
will be found to outcrop over areas differing in | 
extent according to their thickness, and the angle of | 
their dip. 

An examination of the geological map of England | 
shows the country roughly to be divided into two | 
parts, by a line approximating to longitude 2° west. 





| main valley. 
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part it will be removed by evaporation, and in part 
it will run off in the water courses forming the 
superficial drainage of the district ; the remainder 
will penetrate the strata out-cropping upon the 
surface, and will descend through it until it meets 
with and is upheld by the impermeable strata 
below. The water soaking into the permeable bed 
eventually saturates the whole stratum, the under- 
lying and overlying impermeable beds keep the 
water up, ready to issue whenever it can find an 
opening. Deep in the earth the rocks are always 
saturated, at the coast the saturation line coincides 
with the level of the sea, from which it rises according 


| to the nature of the rock combined with the rainfall. 


The greater portion of the supply will collect in the 
lowest part of the upholding stratum ; no springs of 
importance will be found at the heads of valleys, 
but they are usually met with at the intersection of 
secondary valleys with the principal one of the 
formation. The volume yielded by any under- 


| ground spring is proportional to the length of the 


valley supplying it, and the latter is always greater 
when the secondary valleys of a hydrographical 
basin form an acute angle with the direction of the 
When therefore it is desired to obtain 
water from a formation known to be entirely 
superficial, the most favourable position for the 


| search will be in the lower part of the plain succeed- 


ing the intersection of the primary and secondary 
valley. Such formations are rarely of great depth, 
and as the hydrostatic pressure on the ground water 
will be small, if large supplies are required, some sort 
of reservoir to store the water between the times of 


| its withdrawal will be required; for such depths 


it is usual to sink a well. When a more copious 
supply is required it may be necessary to bore down 
to a strata underlying the impervious superficial 
deposits, or even when more than one water-bearing 
stratum exists to resort to a lower one. 

The greater half of England has, on account of its 
geological character, thus potential sources of 
water supply. In the western or crystalline area 
the rainfall is heavier than on the eastern area, 
consequently stream flow is more regular. Ground 
water supplies there may be obtained from fissures 
in the rocks and from deep-seated shafts. The area 
of scarcity, or the critical area, is the watershed 
ridge in the region of the Midlands. The problem 
now before the country is the conservation and the 
artificial increase of the yield, of subterranean 
water-bearing areas. Improvements in agriculture 
since 1823 have led to the extensive adoption of land 
drainage of farm lands, which has the effect of 
passing off the rainfall more rapidly, than before, 
into streams and rivers, and reducing percolation. 
Speculative building on riparian lands subject to 
periodic flooding, and now for the above reasons 
more frequently flooded, has led to a demand for 
increased capacity in rivers, and main arterial 
drains to pass off the flood water more quickly. In 
this connection attention may be drawn to a recent 
statement reported of Lord Desborough: ‘‘ We 
must remember that there is little ground water 
to fall back on. Owingyto concrete roads and 
increasing built-up areas percolation is becoming 
less and less” (Daily Mail, April 9, 1935). The 
following remarks by Messrs. G. J. Symons and G. 
Chatterton on the flood of November, 1894, in the 
Thames valley are also relevant to the subject :— 

“ Damage . . . streets, roads, and crescents, we 


| might also say towns have been built upon lands 


which the slightest inquiry would have shown as 
far below the flood level of 1821, and therefore 
unfit for human habitation of the usual kind. . . . 


Westwards of this line the rocks belong to the | One of the sad yet ludicrous features of a visit to 
Primary Division, which are greatly contorted, | this flooded district was to see rising through the 


faulted, and intermixed, 
greater durability, anc partly to upheavals, they 
rise into the highest tracts of ground. Eastwards 
of this line the country consists of sedimentary 
rocks of the Secondary Division arranged in beds of 
permeable and impermeable strata which sink below 
each other in a south-easterly dip; the harder 
members of the series rise into long ridges, while the 
softer subside into valleys, or spread out into plains. 

The alternation of permeable and impermeable 


Partly owing to their | 


| posters announcing eligible lands to let. . . . That 


water in dozens of localities posts bearing large 


the local authorities ought to pass such plans, 
and to undertake to sewer such roads we deny 
. « « but they have done so and untold misery is 


the result ” (Quarterly Journal of the Royal Meteoro- 


logical Society, vol. xxi, 1895). 


Rivers in India flow generally in great beds of | 
jsand which extend to considerable depths ; 


the 
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cause of the evolution of the spiral, the sand having 
a high specific gravity so that hydraulic transport 
is mainly by traction. On the other hand in the 
rivers of this country this unceasing change is not 
a marked feature, since the clay and silt transported 
is of low specific gravity and is carried along mainly 
in suspension; the perceptible changes due to 
erosion and accretion take place slowly, rivers 
generally adusting their section, length and slope 
to the normal conditions of flow. In high floods 
the water spills over its banks and submerges a 
certain extent of the adjacent lands, and as the 
flood slowly subsides the water has time to percolate 
into the soil, thus augmenting the ground storage. 
The submersion of large tracts of adjoining country 
must also have a considerable flood moderating 
influence. To widen such a river to an extent 
adequate to carry away high floods as quickly as 
possible will deprive the ground water of its former 
supplies, and, furthermore, in course of time the 
river will adjust its section to its normal flow, and 
a slimy margin will form. In this connection atten- 
tion may be drawn to the remark of Mr. James 
Mansergh, “ The river had, been made too big for 
its work and nature was setting things right again ”’ 
(Proc. Inst. Civil Engineers, vol. cxxix, pages 174- 
175). 

How then can the rainfall be conserved and stored? 
One obvious remedy is to locate all riparian lands 
subject to submersion during periodic floods, and to 
prohibit building thereon. Such lands could be 
reserved for pasture and agriculture, as flood water 
itself is a natural fertiliser. Another method 
would be to return the flow off built-up areas, road- 
side drains, and field drainage back to the ground 
water. 

Absorbing or Soakage Wells.—The term well is 
usually restricted to an excavation by means of 
which water is obtained from strata beneath the 
surface, but a well may also be used to permit 
the passage for water in a downward direction to 
strata below the surface ; such wells are termed 
absorbing or soakage wells. In former years the 
practice of sinking absorbing wells for the purpose 
of carrying off waste water was common. The 
injurious effect of such wells does not appear to 
spread to any great distance, and in the case of 
absorbing wells sunk by deep boring the ascensional 
power of water seems to be a guarantee against it 
being contaminated by water let down from above ; 
such danger as exists would in all probability be 
reduced if the water were made to descend to an 
absorbent and shattered formation. Absorbing 
wells may be either formed in the same manner 
as ordinary wells, or by deep borings; Mr. W. H. 
Maxwell gives an example of a 400 ft. steel-lined 
boring put down to pass surplus water into water- 
bearing strata from which large supplies are derived 
during the dry season (Proc. Inst. Civil Engineers, 
vol. clxvii, page 247). In many cases it would be 
found more economical to sink absorbing wells, 
or even to make a succession of borings than to 
execute a great and expensive outfall drain. 
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Differential and Integral Calculus. Vol. 1. By R. Courant. 

London: Blackie and Son, Limited. {Price 20s. net.] 
Tus is the first of two volumes on the Calculus 
that appeared originally in German, by a professor 
of mathematics whose reputation extends beyond 
his own country. The English translation has been 
carried out by Dr. E. F. McShane, of Princeton 
University, who has also been largely responsible 
for adding the features that are considered necessary 
to appeal to an English public; in particular, a 
large number of classified examples have been 
added. 

There are so many works on the Calculus that it 
will be sufficient here to indicate the plan and 
method of the present one. The general plan has 
been to develop the differential and integral calculus 
side by side, with the illustrations from, and 
applications to, mechanics and physics which are 


'thalweg or main deep channel of such a river | common in English text-books; in this respect one is 
strata in this area is important in connection with | wanders alternately from one alluvial margin to | often reminded of Lamb's well-known “ Infinitesimal 
ground water supplies. The rain falling on such | another in a spiral course, the transfer of the sand- | Calculus."’ As regards method, the author has tried 


an area will be partly absorbed by vegetation, in ' bank from one side to the other being the immediate | to steer a middle course between the rigour of 
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modern pure mathematics and the free and easy 
style that used to be considered satisfactory and 
depended on intuition and left matters of vigour 
severely alone. The treatment adopted may be 
gathered from the first chapter, in which the 
continuum of numbers, functions, sequences, limits, 
and continuity are discussed in general terms, while 
the deeper foundation in which the leading réle is 
played by Weierstrass’s Point of Accumulation (as 
it is called here) is deferred to an appendix at the 
end of the chapter. The Calculus, as it is ordinarily 
understood, begins in the second chapter with the 
definition of the definite integral, followed shortly 
by the definition of the derivative; again, the 
deeper question of the existence of an integral of 
a continuous function is left to an appendix. The 
r:st of the book covers the usual ground, including 
a chapter of 60 pages on Infinite Series and other 
limiting processes, one of 30 pages on Fourier 
Series, and one on a sketch of the theory of Functions 
of Several Variables. 

It goes without saying that every part of the 
subject is expounded with clearness and accuracy, 
and it is perhaps in the exposition that the chief 
interest lies, for however well-worn a subject may 
be, it is always a delight to see it presented by a 
master hand. 

The manner in which the book has been produced 
maintains the high standard that we have come to 
expect from Messrs. Blackie and Son’s mathematical 
works. 

We are promised in the preface that the second 
volume will deal in full with functions of several 
independent variables, and will include a more 
systematic discussion of differential equations and 
the elements of vector analysis. 





Warmewirtschaft. By Heryricn Netz. Leipzig and 

Berlin: B. G. Teuber. [Price 5 marks.] 

THE economic and political situation in Germany 
after the war led to an intensive study of fuel and 
heat economy, which has been of benefit not only 
to that country but to the whole world. Develop- 
ment took place at an extraordinary rate, partly in 
the direction of comparatively simple alterations 
which yet effected large savings, partly also in 
schemes involving large capital expenditure. This 
stage may be regarded as to a large extent at an 
end, but it is still necessary to understand and 
apply the true principles of economy, not merely 
from the point of view of the fuel technologist, 
but also, mainly, from the financial aspect, both 
to maintain the benefits already secured and to 
make further improvements, even if of small 
importance compared to what has been accom- 
plished. 

The present book has been prepared with this 
object in view, and, in small compass, gives a useful 
statement of the theory and practice in several 
directions, as regards both pure heat economy and 
cost. The importance of reliability and adequate 
spare plant is emphasised, the fact that large boilers 
permit the production of steam at low cost per 
1,000 pounds does not warrant the installation of 
one large boiler to provide the whole of the steam 
requirements of a factory, in which steam costs, 
while important, disappear when compared with the 
loss resulting from a shut down. The author calls 
attention to the danger of over-valuing the benefits 
likely to be obtained from alterations or the installa- 
tion of new boilers. The capital and operating costs 
of boiler plants are discussed, followed by a chapter 
dealing with power production by steam, the use of 
steam for combined production of power and 
heating, and heat accumulators. The latter section 
describes the various processes employed to enable 
boilers to be operated at a more regular rate in spite 
of fluctuations in steam demands. 

The utilisation of waste heat from steam engines, 
internal combustion engines and furnaces is dealt 
with in a short chapter, followed by other chapters 
dealing respectively with the treatment and heating 
of feed water, the dimensions of pipes for various 
services with the heat losses from them and their 
insulation, including refrigerator pipes, and the 
instruments used for measuring volumes, pressures, 
temperatures and the composition of gases, with a 
useful note on the centralisation of indicating and 











recording instruments. There is a bibliography 
giving a list of works dealing in greater detail with 
the various subjects. 


The Principles of Motor Fuel Production and Application. 
Vol.I. By A. W.Nasn and D. A. Howes. London: 
Chapman and Hall, Limited. [Price 30s. net.] 

An attempt has been made in this volume to cover 
the whole subject of motor fuel production, together 
with the incidental problems of distribution. The 
500 odd pages of text are insufficient, but the 
difficulty has been met by a comprehensive review 
related by reference numbers to the detailed 
descriptions to be found in original work. The 
references are given separately for every chapter, 
and are a valuable feature. There are, for example, 
no less than 204 references to papers on refining 
(Chapter V), and 131 to papers on hydrogenation 
(Chapter VIII). The text suffices for the reader 
wishing to obtain a working knowledge of current 
methods of motor-fuel production, while the 
references facilitate the acquirement of special 
information. The chief interest of the book to 
those having a general acquaintance with petroleum 
technology lies in the description of relatively new 
methods devised to produce better motor fuels than 
can be obtained by the refining of the distillate 
procured from the average crude oil. 

A relatively recent development described is 
that providing the summer and winter grades, 
now a familiar feature of the marketing of motor 
fuel. It is based on the recovery of the lighter 
petroleum fractions from the enormous quantity of 
natural gas liberated from oil wells. 

The colossal waste of gas is not generally realised, 
and the authors give the reputed figures for three 
fields only, as aggregating 850 million cub. ft. per 
day. It is stated that about one gallon of liquid 
fuel can be extracted from 1,000 cub. ft. of gas, and 
methods of extraction are described in Chapter IV. 
The fuel extracted is of high volatility and anti- 
knock value, and is added to petrol as required to 
facilitate engine starting and incidentally raise the 
octane number. The principal constituent of 
natural gas is methane, and the possibility of 
utilising it possesses a strong appeal. The possi- 
bilities are discussed in the chapter on alcohol fuels, 
and it is stated that the Canadian National Research 
Council has developed a process capable of producing 
10 million gallons of industrial alcohol per year from 
the waste gases of the Turner Valley oil field in 
Alberta. 

Hydrogenation is the newer development of 
most interest in England at the moment. It is 
bound up with numerous patents held until recently 
by conflicting interests. The authors state that 
an international agreement is now in effect between 
the Standard Oil Company (N.J.), the I. G. Farben- 
industries, Imperial Chemical Industries, and the 
Royal Dutch Shell Oil Company, for the interchange 
of patents and information relating to the process. 
Developments can now proceed in the several 
countries concerned, without embarassment by 
patent litigation. I.C.I., as is well known, are 
proceeding to use the process for the production of 
motor fuel from coal. The Standard Oil Company 
(N.J.) have already developed it to produce premium 
fuels and lubricating oils (Essolube) from heavy 
petroleum distillates and residues. The special 
properties of the fuels are described by the authors. 
It appears from the data given that the hydrogenated 
fuels have characteristics unlike those of natural 
products of similar molecular weights and boiling 
points. The octane number of hydrogenated 
petrols, for example (page 335), increases with rise 
of boiling point, whereas, as is well known, the 
opposite effect is observed for cracked or straight- 
run petrols. The peculiar combination of high 
boiling point and high octane number is the principal 
requirement of a “safety” fuel. The process 
applied to the production of lubricating oils has 
again yielded unexpected results in that a single 
hydrogenated oil may possess a multiplicity of 
desirable properties usually appearing singly only 
in oils procured by distillation from particular 
crudes, 

Tne authors are not sanguine that economic 
success will attend the production of petrol by 
the hydrogenation of coal, but the rather loose 





arrangement of the text (page 334) may lead the 
reader to misunderstand the application of the 
concluding statement—‘‘ Further disadvantages of 
the process are that Diesel oils and lubricating oils 
of satisfactory quality have not yet been produced 
and the prospects... are somewhat remote.” 
The statement is intended to apply to the product 
obtained from coal by hydrogenation and not to the 
hydrogenation process in general. 

The volume appears to be largely free from the 
usual typographical errors, although a mistake is 
made on page 368, in giving the first term of the 
fundamental equation for methanol synthesis as 
CO, instead of CO. Some repetition is involved by 
the arrangement of chapters, and the chapter on 
alcohol fuels might be shortened without detracting 
from its value. Some of the engine test results 
given for alcohol fuels are not above reproach. 
The composition is inferior in places, but the 
blemishes do not detract from the value of the 
book as a mine of information on the subject of 
the production of motor fuels. 





La Cémentation des Produits Métallurgiques et sa Général- 
isation. Vol. I. Cémentation des Aciers par le Carbone. 
Vol. IL. Généralisation de la Cémentation. By Lion 
Guinier. Paris: Dunod. [Price, Vol. I, 110 francs. 
Vol. II, 135 francs.) 

In this scholarly treatise, Professor Guillet has 

dealt in a comprehensive and masterly fashion with 

the alteration to the surface of metals to render 
them more resistant to abrasion or to corrosion, 

This is a subject to which he has himself made 

important contributions, while the work carried out 

under his supervision or on his suggestion at the 

Conservatoire national des Arts et Métiers is well 

known. 

Cementation is defined as a process, the object 
of which is to produce a transformation of the 
surface, seldom complete, of a metallurgical product 
by the absorption of a new element, the metallurgical 
product remaining solid during the change. The 
most important example is the case-hardening of 
ordinary or specia] steels by carbon, but, since the 
desired resulte are, in the majority of cases, only 
obtained by further treatment of such case-hardened 
material, the thermal] treatments and physical pro- 
perties resulting therefrom are dealt with very fully. 
The principal treatments which come also within the 
above definition are nitriding, sherardising and 
calorising, in which the qualities sought are obtained 
by the simple operation of absorption without 
further treatment. Although the production of 
malleable cast-iron, whether by decarburising the 
surface or by heat-treatment as for the increasingly 
important black-heart castings, cannot be properly 
included within the definition, the inclusion of 
this important subject in Professor Guillet’s work 
will be welcomed. 

The first volume is devoted to the subject of case- 
hardening by the absorption of carbon, commencing 
with a short consideration of the composition of 
alloys and equilibrium diagrams, and an interesting 
and instructive historical review of the development 
of the process. The influence of various factors, 
such as the composition of the steel and of the cement 
—solid, liquid or gaseous—the temperature and 
duration of the process on the depth and type of 
case obtained is carefully discussed, followed by 
descriptions of furnaces and other apparatus, 
different heat treatments and the protection of parts 
not to be hardened. 

Chapters which are likely to be found useful are 
those dealing with defects in case-hardening, their 
causes and remedies, and with the control of the 
process. The use of special steels, with the effect of 
different proportions of the alloying elements and 
suitable analyses to give specific properties, forms the 
subject of another chapter, followed by a brief 
statement of the rules to be observed in practice, 
and of the organisation of a case-hardening depart- 
ment, with illustrated descriptions of the plants of 
Citréen, Renault and Dodge. 

The second volume contains two short, but satis- 
factory, chapters on the cementation of steel with 
zinc, sherardising, and with aluminium, calorising. 
A long chapter, more than a third of the book, is 
devoted to nitriding, the controlling factors, the 
operation of the process and the properties and uses 
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of nitrided steels being dealt with. The more | 
recent developments in the cementation of ferrous 
materials with manganese, silicon, tungsten, &c., 
are described, as also the cementation of non-ferrous 
materials, such as copper, nickel, cobalt and 
aluminium. The remainder of the book is devoted | 
to the production and properties of malleable cast- | 
ings, with descriptions of the plant used and the | 
various processes employed, also descriptions of | 
some French works. 

The general treatment is essentially practical, 
although what is usually regarded as coming under 
the denomination of theory is by no means neglected ; 
in fact, at a first glance might appear to bulk more 
largely than it does in actual fact. The treatise is 
well illustrated with numerous microphotographs, 
photographs of parts and of installations, and dia- 
grams. A few typographical mistakes have been 
noted, but they are not likely to mislead the 
reader as the context enables them to be readily 
detected and corrected. 








Kolkabwehr. 


Vienna : 


By Dnr.-Ina. 
Julius Springer. 


Stauraumverlandung und 
TECH, ARMIN SCHOKLITSCH. 
1935. [18 marks.] 

‘Tuts small volume of 178 pages contains 191 illus- 

trations, nearly all of which are drawings or photo- 

graphs of actual works, while the essential data of 
many others are listed in 16 tables. It will be seen 
therefore that the book is an essentially practical 
one which endeavours to make available to its 
reader in a concise form all that is definitely known 
of, and many interesting developments that may be 
forecast in, the general problem which it isolates. 

A short section first rationalises the fundamental 

question of “transportable matter,” giving mere! 

for comparing the detritus of one river with that | 
of others, and the author then deals with the action | 
of flowing water upon the solids of the bed and banks, 

differentiating between different materials and rivers | 
in different terrains. 

It is shown that the two problems, “ Silting of | 
Reservoirs and “Scour,” are really one, being | 
merely the failure or too great success of the river | 
to transport its natural load of solids when its | 
natural regime has been disturbed by artificial 
means. In dealing with the first, the author is, 
of course, able to provide only means of calculating 
the probable history of a reservoir, since it has not | 
so far been possible to devise means of preventing | 
transported silt from settling in a reservoir, if it 
is once allowed to enter the ponded area. It follows 
that the larger section of the book deals with the | 
* Scour” problem, firstly by studying the pheno- 
menon itself from actual cases and from some 4,000 
model experiments carried out by the author 
himself, and secondly, having found the funda- 
mental laws governing it, by proposing, and testing 
various means proposed by others, remedies logi- 
cally built upon these fundamental laws which have 
been established. 

Presenting his experimental results graphically, the 
author plots “ depth of soour”’ against “ elevation 
of river-bed above or below weir sill level.” For 
this reason the book might well have been extended 
to include the actual figures, since it seems possible 
that an apparent systematic relationship between 
these quantities may be due rather to some coinci- 
dence between the effective heads up and down 
stream, the volume of flow, the size of particles used 
for the experiments, the duration of flow, and the 
configuration of the model flume, than to physical 
inevitability. The author is inclined to favour the 
view that scour will be less the higher the unchanged 
river bed downstream, but this is not always borne 
out. The author’s me‘hod of attack throws a new 
light on the question, and even if “ not proven,” 
opens up new bases of comparison and discussion, 
and is thus most heartily welcomed. 

A short chapter on “ Energy dispersers,” as 
thorough and as informative as the others, concludes 
the book. A very careful study of the literature, 








patents, publications, &c., on the whole material 
of the book has convinced us that nothing of 
importance is omitted from the bibliography given, 
nor is there any device of proved success omitted 
from mention or illustration, but we must, alas ! on 
the subject of an “ Index,” maintain a disapproving 
silence. 
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ICE-FREEING DEVICE FOR 
AIRCRAFT 

Ix the days when flight was at comparatively low 
altitudes and journeys were short and over routes 
involving little change in meteorological conditions the 
formation of ice on the aeroplane did not appear to 
cause any great difficulties. To-day, due to a change 
in all these circumstances, the problem has been 
recognised as one calling for serious attention, with 
the result that a considerable literature on the subject 
chiefly of American and German origin, has recently 
grown up and various preventive measures have been 
proposed and tried. The prevention of the formation of 
such ice has been the subject of study by our military 
authorities, and a brief account is here given of an 
ingenious device which has been tested at Farnborough 
and which is now available for use in commercial 
flying. This device, known as the “ Anticer,” is manu- 
factured by Messrs. The Dunlop Rubber Company, 
Limited, Fort Dunlop, Erdington, Birmingham, and 
is the invention of Mr. B. Lockspeiser, M.A. It differs 
from the earlier pneumatic methods by employing a 
chemical solution which, according to conditions, 
either prevents the initial formation of ice or arrests 
its accretion by melting the adhering layer so that the 
growing coating breaks away under wind pressure. 

The basic danger of ice formation is its accumulation 
on the leading edges of the wings, tail-planes and tail 
fin, which accumulation may be sufficiently great 
to force the aeroplane down due to increase in drag 
and weight and decrease in lift. The ‘“ Anticer”’ is 
accordingly designed to protect these leading edges, 
any ice forming on the wires of a biplane tending to be 
shaken off by vibration and that on the struts being 
of no great moment. The accompanying illustration 
shows a portion of a leading edge fitted with the 
“ Anticer.” The wooden section visible at the right 
hand shows the original profile of the edge and it will 
be clear by a comparison with the contour of the left- 
hand portion that the change in shape of the wing 
profile due to the fitting of the device is so small that 
its effect may be neglected. It will, moreover, be 
evident that the “ Anticer” can be readily applied 
to existing aeroplanes. Referring to the right-hand 
part of the illustration once more, it may be pointed 
out that the edge is first covered with a strip of rubber- 
coated fabric applied with dope, the coated surface 
being outwards and “ waterproofing’ the edge from 
the chemical. At the apex of the edge is a rubber 
tube of small diameter perforated along its length at 
intervals of } in. The tube is attached to the edge 
partly by rubber solution and partly by a plastic 
cement or rubber sponge which also fairs off the edge. 
The tube and bedding is covered first by a layer of 
porous cotton fabric the function of which is to spread 
the liquid evenly and so to give a uniform wetness to 
the second covering of porous leather. The leather is 
held in place by strips of wing fabric sewn to it and 
attached by dope to the wing. The leather is fitted 
by wetting it with the liquid before it is stretched 
tightly over the leading edge the method of attach- 
ment resulting in a perfectly secure joint. 

The liquid used is generally ethylene glycol containing 
a small percentage of ethy! alcohol, the latter serving 
to lower the temperature at which the liquid may be 
effectively used as it lowers both its setting point and 
its viscosity. It might be assumed that a considerable 
flow of the liquid on the leather edge would be needed 
to ensure that the freezing point of water is lowered 
sufficiently to prevent ice adhering. Such, however, 
is not the case, for whilst ice accumulated in flight 
will adhere with great tenacity to surfaces of wood, 
metal, oiled silk or rubber, it is only necessary to 





| liquefy a layer of ice of microscopic thinness in contact 
| with the surface to destroy the adhesion completely. 

The porous leather ensures an even distribution of the 
| liquid and should ice commence to form it is almost 
| immediately loosened by the melting of the contact 


layer and is carried away by the wind. It follows then 
| that a very thin layer of ice only being dealt with the 
| quantity of liquid required is correspondingly small. 
Tests on a Hawker Hart machine with about 70 ft. of 
leading edge on the wings and tail unit, showed that a 
consumption of about 2 pints of liquid per hour was 
sufficient. 

The liquid is stored in a container and is distributed 
to the rubber tubing, through light pipes, by any 
existing source of pressure supply without appreciably 
affecting that supply, whether it is from a com- 
pressed-air bottle for operating brakes or an oxygen 
bottle, a suitable reducing valve being interposed. 
Should neither of these be available either a bottle 
containing the liquid under pressure or a small pump 
may be employed. The flow, whatever source of 
supply is used, is under the control of the pilot, a switch, 
pressure gauge and a flow meter of the moving vane 
type being fitted in convenient positions on the dash- 
board. The total weight of the installation in working 
conditions is small. The edging weighs about } lb. 
per foot and the container, &c., about 9 lb. The liquid 
weighs 12 lb. per gallon. Taking a concrete case the 
Hawker Hart machine already referred to has about 
15 lb. weight of edging. Adding to this the weight of 
the container and accessories and that of half-a-gallon 
of the liquid, that is, sufficient for two hours flying under 
ice-forming conditions, the total weight carried is 
approximately 30 lb. The container of liquid does not 
need to be always carried, it can be removed when the 
conditions of the flight are not likely to render the 
formation of ice probable. 

Reference has already been made to tests of the 
“* Anticer”’ carried out at Farnborough. In addition 
to the Hawker Hart machine a Fairey Gordon aeroplane 
was used. Both these machines are biplanes so that 
good opportunities were presented by the bracing 
wires and struts for observing the formation of ice 
upon their unprotected surfaces as compared with the 
protected edges of the wings and tail unit. In some 
of the tests ice built up on the leading edges of the 
struts to a depth of 2} in. to 34 in., the deposit having 
a curious trident-shaped section. The protected edges 
remained clear. When the liquid was turned off, ice 
accumulated in certain positions only, but was detached 
in about 5 minutes and continued use of the liquid 
kept the surfaces quite clear. The conditions obtain- 
ing in these tests were convincingly demonstrated by 
cinematograph films taking during actual flight and 
shown at a luncheon given by Messrs. The Dunlop 
Rubber Company, Limited, on Thursday, June 27. 
Subsequently the party entertained was conveyed to 
Croydon Aerodrome to inspect a de Havilland Leopard 
Moth monoplane fitted with the “ Anticer.” This 
machine is a two-seater with folding wings. The con- 
tainer was stowed behind the passenger’s seat and the 
controls were neatly grouped on the dashboard. Air 
from the brake gear was used in distributing the liquid, 
and flexible connections were employed for the tubes, 
so that no joints needed to be broken when the wings 
were folded. 








Tue Instrrvrion oF Heating AND VENTILATING 
EnGiInEErs.—Following on the retirement of Mr. H. B. 
Watt, the present secretary of the Institution of Heating 
and Ventilating Engineers, 12, Russell-square, London, 





W.C.1, the Council has appointed Mr. C. C. Feruguson 
as his successor, to take office on and from July 1. 
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Nors.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “fine foreign” and “standard” metal, respectively. The prices shown 


for lead are for English metal, whilst those for spelter are for virgin metal. 


Middlesbrough prices are plotted 


for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 Ib. to 80 lb., and the price of tin-plates is per standard 


box, but in all other cases the prices are per ton. 


Each vertical line in the diagram represents a market day, 


and the horizontal lines represent Il. each, except in the case of the diagram relating to tin-plates, in which 


they represent 1s. each. 








THE LATE MR. POUL LARSEN. 


WE note with regret the death, after a short illness, 
of Mr. Poul Larsen, which, we have recently been 
informed, occurred in Copenhagen on May 10. Mr. 
Larsen was one of the founders and was for many 
years chairman of Messrs. F. L. Smidth and Company 
A/S., cement-works engineers, Copenhagen. The 
son of Captain Harold Larsen, he was born in southern 
Jutland in 1859, and after completing his general 
education entered the University of Copenhagen. 
He graduated in 1882, after which he underwent 
several years of practical training, part of the time 
being spent with an engineering firm in Scotland. 
While still quite a young man he joined Mr. Frederik 
Smidth and became one of the founders of Messrs. 
F. L. Smidth and Company A/S. Under Mr. Larsen’s 
leadership, the firm grew in a comparatively short time 
into a concern with a world-wide reputation. This 
success, we are informed, was almost entirely due 
to his technical and commercial talents ; he understood 
how to choose the right kind of men and to foster a 
spirit of co-operation in the undertakings under his 
control. Outside his family, Mr. Larsen had few 
interests other than his work ; his life was bound up 
with the prosperity of the concern to which he devoted 
all his energies. Mr. Larsen had travelled extensively 
and was personally known to many cement manu- 
facturers throughout the world. He was a director of 
Messrs. F. L. Smidth Company, Limited, Victoria 
Station House, Victoria-street, London, 8.W.1, and 
chairman of Messrs. The Tunnel Portland Cement 
Company, Limited, West Thurrock, Grays, Essex ; 
Messrs. Aalborg Portland Cement Fabrik, La Société 
de Ciment Portland de Helouan, and a number of other 
cement-making companies and financial corporations. 


RESEARCH IN MINING AND 
ILLUMINATION 


Ow Monday last, we had the opportunity, in company 
with the members of the Institution of Mining and 
Metallurgy, of seeing something of what is being 
done in the Research Laboratories of the General 
Electric Company, Limited, at Wembley, in the investi- 
gation of ore-treatment methods, X-ray and spectro- 
scopic analysis, new systems of lighting and illumina- 
tion, thermionic valve construction and the application 
of gas-filled relays to industrial uses. 

As regards ore-treatment methods, the work is 
conducted on behalf of the associated firm of Fraser 
and Chalmers, the apparatus installed being designed 
to reproduce on a laboratory scale the operations 
performed on full-sized plant, and thus to form an 
important step in the manufacture of installations 
for specific purposes. It includes machines for the 
concentration of all classes of minerals by flotation 
and gravity methods and for the extraction of gold 
and silver from their ores. The utilisation of X-rays 
and spectroscopy for the analysis of, inter alia, refrac- 
tories, ores, metals and glasses was interestingly 
demonstrated, and it was pointed out that not only 
are such methods of value in allowing qualitative 
results to be obtained very rapidly, but that they are 
in some cases the only available means of investigation. 
The spectrum of an unknown substance can, for 
instance, be compared with that of a known test 
mixture, and its composition determined with sufficient 
accuracy within a few minutes, 

As regards illumination, particular attention is now 
being paid in the laboratories to hot and cold cathode 
and discharge lamps. The former include the high- 








pressure mercury-vapour lamp which is, as is well 


known already, being widely used for street and 
industrial lighting. Other lamps of this type make 
use of neon and mercury and sodium vapour either 
alone, in combination, or in association with tinted 
glass, to obtain a variety of colour effects. Similarly, 
cold cathode tubes, which are run off high voltages, 
were demonstrated, the new patterns including one 
which gives an illumination comparable with daylight, 
while others can be made to produce striations and 
ripples for decorative or advertising purposes. 

In the section devoted to thermionic valve research, 
the range of this type of equipment from the largest 
water-cooled transmitting valves, such as those used 
at Droitwich, down to the smallest air-cooled anode 
receiving valve was shown. Their application toa high 
frequency induction furnace, which is designed for 
melting alloys in controlled atmospheres, was also 
demonstrated. Further, the use of that variant of the 
valve, the gas-filled relay, in controlling small motors 
and for voltage regulation, was brought to the notice 
of those present. 








THE ROYAL METEOROLOGICAL 
SOCIETY 


TuHE usual monthly meeting of the Royal Meteoro- 
logical Society was held on Wednesday, June 19, in the 
Society’s rooms, South Kensington, Lieut.-Col. E. Gold, 
D.S.0., F.R.S., president, being in the chair, The 
following papers were read and discussed :—‘ Un- 
usually Great Visual Range over Ontario,” by W. E. 
Knowles Middleton. The author of this paper gave 
details of exceptional visibility on the morning of 
January 30, 1935, during an aeroplane ascent from 
Toronto, when the hills of Manitoulin Island in Lake 
Huron, 280 km. away, were visible at a height of 
2,623 m, The light path was calculated by means of 
the meteorological data recorded on the flight, These 
data disclosed a temperature inversion, and it was 
shown that the existence of the inversion over the 
entire region was necessary for the geometrical possi- 
bility of the observation, and that the air at the time 
must have been exceptionally clean and dry for the 
contrast between the distant hills and the sky behind 
them to be perceived. 

** Phenological Records of British Lepidoptera,” by 
Major H. C. Gunton, M.B.E., F.R.Ent.Soc. In this 
paper the author explained a graphical method of 
analysing records of the first appearance dates of fifty 
common species of indigenous British lepidoptera in 
relation to meteorological conditions and drew con- 
clusions with reference to the causes and extent of 
early and late appearance. It was considered that the 
next stage of these investigations would have to include 
the adjustment of the lists of species to suit the local 
requirements of the different districts, the comparison 
of results obtained from different districts, and the 
differences in the response of individual insects accord- 
ing to their life-histories and to the extent of their 
protection in the pupa state. To do this effectively 
there would have to be an increase in the number of 
observers. 








Tue BuNNERONG PoWER Station, SypNey, N.S.W.— 
Additions to the power station, at Bunnerong, of the 
Municipal Council of Sydney, New South ales, are 
contemplated. These comprise one or two alternators, 
each of 50,000 kW, with the necessary boiler-house plant, 
switchgear, &c., the first part of the plant to be completed 
and ready for operation early in 1939. It is hoped that 
specifications and drawings will be ready, and tenders 
invited in the first six weeks of 1936. Prior to the 
penposetion of specifications and drawings, Messrs. C, T’. 

arner and H. W. Duncan, two officers of the Sydney 
Electricity Department, have left for London, where 
they are e ected to arrive about July 26. It has 
been arran, with Messrs. Preece, Cardew and Rider, who 
act in Great Britain and Europe for the Municipal Council 
of Sydney, that their address, 8, Queen Anne’s-gate, 
Westminster, London, 8.W.1, shall be used by Messrs, 
Warner and Duncan while in Great Britain. 

Moror Srixir AND SMOKELESS Furi rrom CoaL.— 
Messrs. The National Coke and Oil Company, Limited, 
82, King William Street, London, E.C.4, inform us that 
the gas-producing plant for heating their retorts, at 
Tipton, was lit on Monday, July 1. The first retort 
came into operation when the necessary preliminary 
drying and heating had been completed. hree other 
retorts followed at short intervals. The Tipton plant, we 
are informed, has a daily throughput capacity of 300 tons, 
comprising 150 tons of coal and 150 tons of oil obtained 
in the process, and will supply the Birmingham district 
daily with approximately 120 tons of smokeless fuel and 
2,250 gallons of motor spirit of high octane rating. A 
similar plant is being erected on the Thames at Erith, 
where the work is progressing equally satisfactorily ; 
this plant, it is anticipated, should come into operation 
about 2 months’ time. There will then be a similar 
quantity of smokeless fuel and motor spirit available 
from the Erith plant for the London market. Owing 
to the large amount of motor spirit obtained under the 
process, it is stated that the smokeless fuel should be 
available to the public at the same price as first-class 





household coal. 
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LABOUR NOTES. 


Mr. Exvest Brown, the Minister of Labour, 
announced in the House of Commons on Wednesday 
last week, that an order had been made under the 
Cotton Manufacturing Industry (Temporary Provisions) 
Act, and that the rates of wages under it would come 
into force on July 15. Referring to suggestions that 
the effect of the order might be restricted by extending 
working hours beyond 48 per week, Mr. Ashurst, the 
employers’ secretary, said that with so many looms 
idle there could be no justification for anything of that 
kind. In any case, he added, the gain would not be 
comparable with that of working two shifts, as, except 
in cases where more than six looms were being worked, 
the same piece rates would have to be paid. As far as 
the Cotton Spinners and Manufacturers’ Association 
was concerned, he said, the question of interfering with 
the 48-hour week had not arisen, 


The order which has just been issued by the Ministry 
of Labour gives legal effect to an agreement on wages 
arrived at by the Cotton Spinners and Manufacturers’ 
\ssociation and the Weavers’ Amalgamation. The new 
rates apply to all undertakings in the Lancashire area, 
and penalties are prescribed for breaches. Alderman 
Luke Bates, the secretary of the Blackburn Weavers’ 
Association, said that the operatives were opposed to 
any extension of working hours and would keep a 
sharp look-out for any breaches of the order. “ It is 
true,” he added, “that we have an agreement with 
the employers’ association for a 48-hour week. But we 
had an agreement on wages, too, and everybody now 
knows how that has been observed by some firms. 
In Blackburn alone, during the last four and a half 
years, we have had to pay out 200,0001. in dispute 
benefit. I am not actually anticipating attempts at 
evasion, but if we discover any we shall do our utmost 
to have them stopped.” 


According to the National Industrial Conference 
Board, the number of unemployed workers in the 
United States at the end of May was 9,711,000—an 
increase of 90,000 as compared with the total for 
\pril and of 510,000 as compared with the total for 
May, 1934. In the manufacturing and mechanical 
industries, the increase in May this year was 42,000 ; 
in the transport services, on the other hand, there was 
a decrease of 47,000, and in mining, a decrease of 4,000, 


The League correspondent of The Times states that 
the principal achievement of the nineteenth session of 
the International Labour Conference, which has just 
closed at Geneva, was the adoption of the general draft 
convention on the 40-hour week. That, according to 
official opinion, the correspondent says, ensured for 
the session a place equal to that held by the first 
session at Washington in 1919, when the eight-hour 
day and forty-eight hour week were adopted as the 
standard. The Convention, however, he points out, 
merely approved the principle. Its application depends 
upon the adoption of separate conventions for indi- 
vidual industries. Achievement on these lines this 
year was meagre, consisting merely of a convention 
stabilising a 42-hour week with four shifts in the glass- 
bottle industry. An effort to apply the principle to 
four other industries failed to secure immediate success, 
and will be renewed next year, when three additional 
industries will probably also be brought under dis- 
cussion, 


A communication circulated by the United States 
Bureau of Mines gives the results of a National Safety 
Competition participated in, in 1934, by numerous 
mines and quarries. Three hundred and thirty-four 
mines and quarries in thirty-eight States took part, 
and were divided into five classes, viz., anthracite 
mining companies, bituminous-coal mining companies, 
metal mining companies, operators of non-metallic 
mineral mines other than coal mines, and quarries and 
open-cut mines, In the first class, the winner was 
the Lewrence mine in Schuylkill County, Pa., of the 
Harleigh-Brookwood Coal Company ; it was operated 
for 727,979 man-hours during the year with but 53 
accidents causing 857 days of disability. The highest 
award in the second group was given to the “C” 
Mine, Superior, Wyo., of the Union Pacific Coal Com- 
pany, which was worked through 225,426 man-hours 
without an accident involving loss of time. The 
winner in the third group was the East Vulcan mine 
of the Penn [ron Mining Company, Norway, Mich., 
which was operated 288,828 man-hours without an 
accident involving loss of time. First place in the 
fourth group was given to the La Salle mine of the 
Marquette Cement Manufacturing Company, Oglesby, 
lil., which was operated through 105,376 man-hours 
without an accident involving loss of time. The winner 
in the fifth group was the Rogers City limestone quarry, 
Rogers City, Mich., of the Michigan Limestone and 
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Chemical Company, which worked 727,503 man-hours 
| without an accident involving loss of time. This 


quarry gained the highest award in its group in 1929, 
1932 and 1933. 


In the course of comments upon the decision of the 
United States Supreme Court declaring certain pro- 
visions of the National Industrial Recovery Act unen- 
forceable, the writer of the editorial notes in the June 
issue of the Journal of the International Association 
of Machinists says:—‘‘ While we sincerely hope 
that employers will give the Administration the 
co-operation its seeks in order to maintain the standards 
of fair competition in commercial and labour relations 
which have been written into the codes, we are not 
at all optimistic they will do so. Organised labour’s 
experiences with employers under the N.R.A. have 
been far from satisfactory. Times without number 
has it witnessed open violations of the labour provisions 
of codes which industries have begrudgingly consented 
to have written into the codes under which they 
were expected to operate. The International Associa- 
tion of Machinists has received literally thousands of 
complaints setting forth such violations, and, while 
it has diligently endeavoured to secure redress through 
N.R.A. in all cases submitted to it, the percentage of 
cases satisfactorily adjusted has been pitifully small. 
Realising that the machinists could not depend upon 
codes of fair competition to increase wages, shorten 
hours and improve working conditions, the I.A. of M. 
has conducted vigorous, and, in many sections of the 
country, successful organising campaigns to increase 
its economic strength. These campaigns must be 
continued with renewed energy, because we are con- 
vinced that we must in the future, as in the past, 
depend upon our own organisation in an effort to 
improve the economic condition of our members. 
We must not rely upon the Government to find some 
new method to compel employers to deal fairly with 
their employees.” 

In the discussion at Geneva on the report of the 
Director, Mr. Junoy Rabat, representative of the 
Spanish employers, deprecated measures which ham- 
pered the free play of economic activity without bring- 
ing any profit to the community. Employers, he said, 
were partisans of economic liberalism, believing that 
planned economy originated with political bodies which 
lacked cohesion and were sometimes incompetent. To 
establish prosperity, it was essential to establish the 
free play of economic life. Employers did not demand 
a liberty so absolute that it would degenerate into 
chaos. They hoped, however, that the constant 
pressure of the State to which they were now subject 
as regards production, distribution and consumption 
would end, and that the normal play of supply and 
demand would be restored. Confidence and authority 
were the indispensable basis of any economic policy. 


Mr. Curcin, representative of Jugoslav employers, 
said that planned economy was a programme first 
framed by Socialists and then adopted by their adver- 
saries. The measures taken in the United States of 
America would not bring about a firm recovery of 
business or an escape from the present crisis. Nor 
would the experiments made in Germany. It was 
necessary to abandon planned economy, under whose 
spell the Director appeared to be. It could not be 
done all at once, but it could be done by stages. Only 
greater liberty could cure the sick economy of the 
world, and he would therefore suggest that the Office 
should study measures likely to guide planned economy 
towards greater liberty. 


Mr. Lambert Ribot, representative of the French 
employers, said that in a period of gravity like the 
present, the first concern of everyone should be rational 
reconstruction, both in private and in public under- 
takings, and not only in the field of production but in 
the field of credit and of national finance. All forms 
of public expenditure needed to be reduced. That did 
not mean that a State should not undertake public 
works in the general interest, provided that in so doing 
it improved the capital equipment of the country and 
did not merely give employment to the unemployed. 
The Director recommended a policy called expansionism. 
the theory being that the consufhing power of the masses 
would be increased so as to balance the possibilities 
of production. That policy was false and inexpedient. 
The effects of a policy of artificially increasing pur- 


chasing power could be seen both in public and in| 


private budgets. The consequences might well be 


catastrophic. It was true for the moment that | l 
|F. A. Taylor, of Hackney Technical Institute, the 


| second prize, of 101., has been gained by Mr. A. H. 


increased expenditure in certain countries had reduced 
unemployment ; but would that continue indefinitely 


and would the reduction be permanent ? Neither | *°* 


financial nor monetary manipulation could bring 
about a lasting improvement in the situation. What 


| was needed was a policy of hard work. 
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Mr. Mircea, representative of Rumanian employers, 
said that the Director was in favour of the intervention 
of the State to promote economic recovery. But for 
years past such intervention had been proceeding, and 
with what results ? It had led to the system of quotas, 
increases in customs tariffs, the policy of controlling 
industry, and monetary chaos. All this was “‘ planned 
economy,” and its consequence was increased unemploy- 
ment. One of the root causes of the present depression 
was the instability of exchanges and monetary condi- 
tions. If the Conference wished to compel Govern- 
ments to do something useful for humanity, it should 
call on them to come to an agreement on monetary 
policy and the stabilisation of exchanges. 


~ In his reply to the arguments put forward in the 
discussion, the Director said that there had been a 
good deal of controversy about the intervention of the 
State in industry. His report gave many examples of 
such intervention. While each of them must be 
judged separately, it was difficult to suppose that all 
of them had been unnecessary and harmful. Here. 
however, the restriction on liberty was most acutely 
feared. In his opinion, the assumption that all State 
interference in industry must logically lead to a com- 
plete State management of production could hardly 
be maintained. In countries which were previously 
mainly agricultural and which were building up their 
industrial structure from the bottom, it was natural 
that the State should play a very active part. But it 
was altogether improbable that the tendency towards 
closer integration of industry would result in any 
general system of State management in countries in 
which industry was already highly developed by the 
efforts of private enterprise. There was, in fact, room 
for a great variety of forms of planning in this field. 
Each case must be judged on its merits, but the principal 
test of merit was to be found in its social consequences. 


State legislation, Mr. Butler went on to say, had 
hitherto been the classical form of State intervention. 
At the present stage, however, social legislation was not 
enough. The problem had broadened out into finding 
the right formula for each country, and perhaps in some 
cases for individual industries, to allow social justice 
to keep pace with technical progress. The difficulty 
was not to foster production in the old industrial com- 
munities. There was no lack of brains or of equipment 
to multiply it indefinitely. The real problem was the 
human problem. The machine’s power to produce was 
increasing faster than the demand for labour, and 
hence the Conference had witnessed the tragic spectacle 
of the unemployed youth pleading for action. Unem- 
ployment as it now faced the world was not a problem 
which could be readily dismissed by appealing to the 
experience or the formule of the past. It contained 
new elements and could only be solved by new measures. 
That was why new policies were being applied—not 
from any love of novelty or economic adventure, but 
under the pressure of dire necessity. 


Industrial and Labour Information, the weekly organ 
of the International Labour Office at Geneva, states 
that at a meeting of the National Council of the Italian 
Fascist Confederation of Agricultural Workers, the 
president, Mr. Angelini, dealt, in a report, with work 
in corporative agricultural undertakings, and gave 
particulars concerning the labour needed for each 
crop, of the distribution of labour throughout the 
agricultural year in different districts, and of labour 
output. The report affirmed that only an undertaking 
organised on a corporative basis was capable of build- 
ing up a sound economic system based on the co-opera- 
tion of capital and labour. Another report dealt with 
the organisation of production in agriculture. It 
maintained that to get the best value from production, 
and to employ labour to its full, agricultural production 
should be organised on corporative lines. Such organi- 
sation, it declared, made the proprietors responsible for 
their property and the workers for their work, while the 
two strove towards a common end, namely, their best 
interests. 








Prizes ror Essays sy Art TeacHers.—Last autumn 
the Council of the Royal Society of Arts, John-street, 
Adelphi, London, W.C.2, offered three prizes to art 
teachers for an essay on “ Training Art Students for 
Industry and Commerce.” The object was to encourage 
art teachers to train their students in such a way as to 
fit them to take their place as designers or craftsmen in 
industry, and thus fulfil the principal object for which 
the schools of art were established. In response to this 
offer, 131 essays were received, many of which were 
excellent. The first prize, of 501. and a life fellowship 
of the Royal Society of Arts, has been awarded to Mr. 


Rodway, of Keighley, and third prizes, of 5l., have 
nm awarded to Mesars. 8. M. Scott, of Sunderland, and 
G. A. Stevens, of Eastbourne. The four prize-winning 


| essays will be printed in the Journal of the Royal Society of 
| Arts. 
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Fie. 6. ConTROL 


THE ELECTRIFICATION OF THE 
SOUTHERN RAILWAY TO EAST- 
BOURNE AND HASTINGS. 


A FURTHER stage in the electrification of the Southern 
Railway will be reached on Sunday, July 7, when this 
method of operation will be inaugurated on the main 
line from Keymer Junction to Ore, and on the branches 
from Horsted Keynes to Haywards Heath, from Lewes 
to Newhaven and Seaford, and from Polegate to 
Eastbourne. This will enable an electric service to be 
given to Hastings, Bexhill and Eastbourne, as shown 
on the map reproduced in Fig. 5, and has necessitated 
the conversion of over 129 route-miles of line, bringing 
the total route-miles operated electrically up to 444, 
and the track mileage to 1,156. It may be recalled 
that electric traction was first adopted on the London, 
Brighton and South Coast Railway between Victoria 
and London Bridge via Denmark Hill in 1909, the 
high-tension single-phase system with overhead collec- 
tion being used. In 1915 the London and South 
Western Railway installed the low-tension direct- 
current system on the Kingston Roundabout and from 
Waterloo to Wimbledon via Putney. Extensions on 
this part of what has now become the Southern Rail- 
way system, were made in 1916 to Shepperton, Hamp- 
ton Court and Claygate, in 1925 to Guildford and 
Dorking, and in 1930 to Windsor. In 1926 the elec- 
trification of the South Eastern section was begun, 
and has since been extended to Dartford and Seven- 
oaks, while in 1929 it was decided to convert the 
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single-phase system of the original Brighton railway to 
low-tension direct-current, and this system has since been 
used on the extension to Brighton and West Worthing, 
which was opened in 1933. It is expected that the 
Sanderstead line and the Nunhead-Lewisham loop will 
be open to electric traction in October of this year. 
The supply of energy for the Eastbourne and Hastings 
extension is obtained on the three-phase system at 
33 kV from the Central Electricity Board’s sub-stations 
at Three Bridges, Brighton, Eastbourne and Hastings, 
and is transmitted at this pressure by cables between 
Eastbourne and Hastings, and between Eastbourne 
and Keymer Junction, a connection between the 
existing cable system between Brighton and Three 
Bridges being made at the latter place. These cables 
are generally laid in wooden troughs supported on 
concrete posts alongside the railway, but in some 
places they are buried in concrete troughing. Three 
single paper-insulated lead-covered cores are used, and 
are made up into a three-core cable, which is jute 
served and single-wire armoured. In tunnels and other 
confined places where it would be difficult to find room 
for the three-core joint, three single-core cables are, 
however, employed, and these are armoured with non- 
magnetic wire. The joints are of the Pirelli type, 
supported on earthenware spacers, and are enclosed 
in a concrete box with cast-iron end plates, the box 
itself being filled with compound., and being supported 
on a steel stool. The lead sheaths and armouring are 
bonded throughout. An improved type of differential 
feeder protection has been provided between the grid 




















sub-stations and those of the railway company, and 
this operates instantaneously with such low currents 
as 45 amperes for earth faults, and 160 amperes for 
short-circuits between phases. The four-core cable for 
feeder protection is of the impregnated paper, insu- 
lated and lead covered double-steel armoured type 
.and, like the 33-kV cables, was manufactured by Messrs. 
Pirelli-General Cables Work, Limited, Southampton. 
Though, as mentioned, the cables are generally laid 
in the open, where the line crosses the River Ouse, 
la little south of Lewes, it has been necessary, owing 
| to the presence of a swing bridge, to place them beneath 
| the river bed in pipes encased in concrete. The trench 
| for this purpose was dug to a depth of about 3 ft. in 
the bed of the river, which was dammed in sections, and 
after the pipes had been laid the cables were threaded 
through them. A view of these ducts, with the cable 
in position, appears in Fig. 4, on page 14. 

Following recent practice on the Southern Railway, 
the 33-kV cable is looped into and out of the sub- 
stations, as shown diagramatically in Fig. 7, page 24. 
The new extension is served by 16 sub-stations, the 
positions of which are indicated in Fig. 5; allof which, 
except those at Lewes, Falmer and Newhaven, are 
identical in design. An illustration of the Plumpton 
sub-station, which may be taken as typical, is given in 
Fig. 1, on page 14. As will be seen, it consists of two 
sections, one containing the 33-kV switchgear, and the 
other the transformer, rectifier and switchgear for 
controlling the distribution of direct-current at 650 volts 
tothetrains. The 33-kV switchgear and isolators, which 
were manufactured by Messrs. Asea Electric, Limited, 
London, are supported on reinforced concrete frame- 
works, at each end of which the feeder is connected to 
an isolator, as also shown in Fig. 7. From the isolator 
the feeder is taken through an oil switch with a rup- 
turing capacity of 500,000 kVA, and through another 
isolator te the 33-kV ‘bus bars. This ‘bus bar is 
similarly connected to the other feeder, and a tee-off 
connection is also made through an isolator and oil 
switch to the main transformer. 

This oil-cooled transformer, of Asea make, and, as 
shown in Fig. 3, page 14, installed out of doors, converts 
the 33 kV three-phase supply to a double six-phase 
supply at 660 volts, and is in turn connected to a 
2,500 kW rectifier with a normal direct-current output 
of 3,790 amperes, which was manufactured by Messrs. 
Bruce, Peebles, Limited, Edinburgh. The positive 
low-tension side of the rectifier is connected through 
a high-speed circuit-breaker supplied by the British 
Thomson-Houston Company, Limited, Rugby, to the 
660-volt ’bus bars and then through further isolators 
and high-speed track circuit-breakers to the tracks, 
as will also be clear from Fig. 7. The negative side of 
the rectifier is connected through a negative *bus bar 
to the running rails. It will also be noted that a 
tapping is made off each incoming feeder through a 
20-kVA 33,000/440/220-volt single-phase transformer, 
for the supply of the sub-station auxiliaries and the 
signalling circuits. Three-phase energy is also obtained 
for the rectifier auxiliaries through a 30-kVA 
33,000 /440/225-volt transformer, which is connected 
through a switch fuse to the 33 kV ’bus bars. 

All the oil switches on the system are of the same 
capacity and are interchangeable and can be operated 
by a motor either from the cubicle, from the sub- 
station switchboard or from the control room, as 
described below. The rectifiers are of the steel tank 
type, of which the general appearance will be clear 
from Fig. 3, and are water-cooled on the closed circuit 
system, which comprises a radiator over which air is 
drawn by a fan. They are fitted with a low vacuum 
pump of the mechanical type and a high vacuum mercury 
diffusion pump. The latter operates continuously, 
and is cooled by a separate closed water circuit. The 
main direct-current high-speed circuit breaker, a view 
of a bank of which is given in Fig. 8, page 25, has a 
continuous current-carrying capacity of 4,000 amperes 
the track-circuit breakers being of the same — 
but of rather less capacity. The main circuit-breaker 
trips on reverse current and the track circuit breaker 
on forward current. The provision of isolators enables 
any circuit-breakers to be taken out without disturbing 
the supply to the remaining units. The equipment for 
the local control of each track feeder breaker is mounted 
on a panel below the circuit breaker itself, as can also 
be seen in Fig. 8, current for closing being normally 
obtained from the rectifier, though some units can 
also be closed in addition by the track current. In 
some cases the negative feeders are connected to the 
running rails through impedance bonds. 

At Lewes, where there are four incoming feeders, each 
of which is controlled by its own oil switch, and two 
additional outgoing feeders, one to Falmer and the 
other to the Southease and Newhaven substations, 
each feeder oil switch is protected by duplicate 
isolators and no auxiliary supply is taken off the out- 
going feeders. At Newhaven, the substation contains 
two independent rectifier equipments, while at Falmer 














there is at present no outgoing feeder. A view of the 
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Falmer substation appears in Fig. 2, on page 14. 
The whole of the sub-station equipment will normally 
be remotely controlled from control rooms at Three 
Bridges and Ore. The former, which already con- 
trols the line to Brighton, has been equipped with 
additional panels and covers the Eastbourne extension 
as far as Polegate and Willingdon Junctions, the posi- 
tions of which are shown in Fig. 5. Similarly, the sub- 
stations between Willingdon and Ore are controlled 
from the latter place and in both cases the track 
paralleling huts, the positions of which are also shown 
in Fig. 5, can also be controlled from these places. 

A view in the Ore control room appears in Fig. 6 
page 23, from which it will be seen that there are a 
series of panels arranged on a curved wall, with ample 
room for extensions, On these panels each oil switch 
and direct-current circuit breaker is represented by a 
unit consisting of a red, green and white lamp and 
two operating keys. To operate any main switch, one 
of these switches—the calling switch—is depressed, 
thus causing a contact arm in the transmitter cabinet 
to rotate over a segmented face plate. 

A view of one of these transmitter cabinets appears 
in} Fig. 9, on page 25. The rotation of this arm 
is followed step by step by a similar arm in the 
distant sub-station until it reaches the correct position. 
It then stops, and, if everything is in order, the white 
lamp on the control panel lights up. If, however, the 
position of the arm in the sub-station does not corres- 
pond with that in the control room, re-synchronising 
takes place and the white lamp does not light until 
this operation has been completed. The oil switch, or 
circuit breaker, can then be opened or closed by the 
operating second key, correct performance being indi- 
cated by the lighting of a green or red lamp, as the 
case may be. The oil switch circuits are fitted with 
an additional orange lamp, which shows any difference 
in frequency between the two supplies. Synchronism 
is indicated in this way by a steady glowing of the 
light and out of synchronism by flashing at a rate 
which depends on the difference in the frequencies. 

To put a sub-station into commission, it is only 
necessary to close the oi) switch controlling the rectifier 
transformer, all the auxiliary equipment coming in 
automatically at the right time, and being interlocked 


to prevent operation if the conditions are not correct. | flat. bottom section, and weigh 100 Ib. per yard. They | from an emergency battery. 


| causes the selector arm to rotate once round the face | tions are difficult. 











which ; bonding at positions where the permanent-way condi 
Hook switches are provided for 
plate and to connect each switch in the sub-station | isolating sections of the conductor rail and between the 
to its unit in the control room. When the arm passes | feeders and conductor rails. These are operated by 
over the contacts corresponding to the switch which | wooden poles with a metal hook at the end, which are 
has tripped, the indication on the control panel changes | only used on instructions from the control room. 
from red to green, and the attendant selects this parti-| The extension of electric traction to Eastbourne and 
cular switch by means of the calling key. He can| Hastings has necessitated the reconstruction and 
then either clear the fault by reclosing the switch, or | enlargement of Lewes station and the widening of a 
confirm its new position by moving the key. The|tunnel. At Eastbourne the platforms have been 
main ee circuit-breakers and those in the | lengthened to 820 ft. to take 12 car trains, and the 
track paralleling huts are, however, entirely automatic | permanent-way layout has been simplified. At 
in operation, and any fault indication given by them | Cooden Beach the existing halt is to be replaced by 
is removed as soon as the conditions on the control | a station and a carriage shed is being built at Ore. 
board correspond with the actual position. To meet the traffic requirements, 33 two-compartment 
Generally speaking, each control station controls its | sets, 10 two-car corridor sets, and 17 six-car vestibule 
own section of the line, but indications of the railway | sets of rolling stock have been built, some being con- 
company’s feeder switches in the Eastbourne sub-| verted from steam stock. The compartment and 
station of the Central Electricity Board and of certain | corridor sets and vestible trailers were built by the 
switches in the Willingdon sub-station are, as can be | railway company, the vestibule motor coaches being 
seen on the right of Fig. 6, provided in both control | constructed jointly by the Birmingham Railway Car- 
rooms for the information of the attendants. Thus|riage and Wagon Company, Limited, and _ the 
the switches and circuit-breakers at Willingdon, | Metropolitan-Cammell Carriage and Wagon Company, 
through which a supply is provided to the Eastbourne | Limited. The traction motors were supplied by the 
branch, are controlled from Three Bridges, and indi-| English Electric Company, Limited, Queen’s House, 
cated at Ore, while those through which a supply is| Kingsway, London, W.C.2, and the control equip- 
provided to the Hastings line are controlled from Ore | ment by the Metropolitan Vickers Electrical Company, 
and indicated at Three Bridges. | Limited, Manchester, and the British Thomson- 
All the sub-stations and track paralleling huts are| Houston Company, Limited, Rugby. Each motor 
in telephonic communication with the control rooms. | coach on the compartment and corridor sets used for 
There is also a fault-indicating system for each of | semi- fast and slow trains, is equipped with two 275-h.p. 
these points, as well as a series of calling keys for | nose-suspended motors of the totally-enclosed self- 
testing the supervisory pilot lines. Each control | ventilated type, while the express trains are equipped 
system is fed at 60 volts from two 120-volt 250-ampere- | with four 225-h.p. motors of similar type, so that they 
hour Chloride batteries through dry-core telephone- | will be capable of attaining a speed of 75 m.p.h. in 
type cables, while the checking signals are originated | normal service and will be safe at 90 m.p.h. The 
from similar 50-ampere-hour batteries in the sub- | bogies in this case are of the standard equalising beam 
stations. The latter batteries are trickle charged | type, though the springing has been slightly modified, 
through Westinghouse metal rectifiers, while a supply | and a cast-steel pedestal and centre has been substituted 
for the control room batteries is obtained from two | in place of the previous built-up structure. The control 
separate motor-generator sets, one driven by a direct- | gear is electro-pneumatic, and is arranged for series 
current motor fed from the conductor rail, and the other | parallel connection automatic acceleration being 
by a 440-volt alternating-current motor fed from the | obtained throughout the train by two-limit relays 
local sub-station. in the driver's cab. A supply for control and 
The conductor rails are of the Southern standard | lighting is obtained from a 5-kW motor generator and 
Energy for water heating 


operated, is then ascertained by a check key, 





The load at each sub-station is also indicated in the | are supported on Doulton porcelain insulators, of | in the buffet cars is drawn from the third rail and is 


control room by pressing a special meter key, the 
reading of the current and pressure being transmitted 
over the pilot cables by means of the balanced beam 


potentiometer system. | 


The fortuitous opening of a switch or circuit-breaker 
is signalled in the control room by the ringing of a bell, 
by the flashing of a lamp at the top of the appropriate 
panel, and by the dropping of a coloured shutter on | 
the control desk. The actual switch, which has | 


| which there are generally 620 to the mile. The rails, | controlled by the 70-volt supply. Heating is also 
which are normally in 60-ft. lengths, are bonded by | effected electrically. 
four copper bonds with a total cross section of 1-68 sq. An important feature of this very comfortable and 


in. The running rails, which act as the negative circuit, | well-finished stock is the v entilating system. This 


are similarly bonded by two copper bonds with an | consists of fitting a MM Airstream ventilator, which is 
aggregate cross section of 0-332 sq. in. 
consist of several copper strips laid between the rail | frames, above each of the large fixed windows. A 
and the fishplate, except at points and crossings where | stream of fresh air is guided along the wide face of the 
stranded bonds are used. 


These bonds | essentially a concave glass deflector in two movable 





Cable is used for cross-! deflector by the forward motion of the car, and the 
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greater part of it escapes through the rear opening, 
owing to the flaring at this point. A certain amount of 
the introduced air, however, remains in the carriage 
and displaces the vitiated air through the rear opening. 
Owing to the combined action of the fresh-air stream 
and the escaping used air, the outside currents cannot 
penetrate past the rear edge, and though there is there- 
fore adequate ventilation, there is no draught. 

The conversion scheme we have described was 
prepared and carried out under the direction of Mr. 


Alfred Raworth, the company’s electrical engineer, | 


for new works. The civil engineering works were 
undertaken under the jurisdiction of Mr. George 
Ellison, chief engineer, and the rolling stock, apart from 
the electrical equipment, was designed under the 


supervision of Mr. R. E. L. Maunsell, chief mechanical | 


engineer. 








LOW-TEMPERATURE PHENOMENA. 


A piscussion recently took place on Supraconduc- 
tivity and Other Low-Temperature Phenomena under 
the auspices of the Royal Society, at which the 
opening address was delivered by Professor J. C. 
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| was reached by means of the expansion engine and this 
made it possible to use the Joule-Thomson effect 
to bring about liquefaction. 

For each pressure to which liquid helium might be 
subjected it had a maximum density at a definite and 
characteristic temperature. Under one atmosphere 
pressure its maximum density was 0-1473 and was 
reached at 2-178 deg. K. A number of the properties 
of liquid helium, however, exhibited discontinuities 
at the temperature of maximum density. Among 
these were compressibility, specific heat, dielectric 
constant and viscosity. Most other properties showed 
at the same time a change of temperature coefficient. 
So pronounced was the difference in the properties of 
liquid helium above and below 2-178 deg. K. that the 
two states had been designated He I and He II, and 
although the transition did not seem to be accompanied 
| by latent heat, it had been considered as in some 
| respects a change of phase. The pressure-temperature 
| relations and the thermal relations of the transition 

from He I to He II, and of the transition from liquid 
to solid helium, had been extensively studied at Leyden, 
but this peculiar phenomenon in the liquid helium 
| itself was still imperfectly understood. Present indica- 





McLennan, F.R.S., and as this gave an excellent | tions were that He II was the stable form of 0 deg. K. 
survey of the present position of the subject, it will be | and low pressures, but the transition from He II to 
of interest if we summarise it. In his opening | solid helium there took place under pressure without 
remarks, Professor McLennan said that a discussion | any energy change. 

of low-temperature phenomena might be assumed to| The lowest temperature which had been reached with 
deal chiefly with the properties of materials at tempera- | liquid helium alone was 0-71 deg. K., but a method 
tures which could be reached by the use of liquid | had recently been used for reaching very much lower 





helium. Until 1923, liquid helium had only been 
produced in Leyden, but it was now obtainable in 
laboratories in the United States, Canada, England, 
Germany and the U.S.S.R., as well as in Holland. 
Since 1932, two notable advances had been made in 
the design of apparatus for the production of liquid 
helium, and the equipment developed by Simon and 
Mendelssohn and installed in the Clarendon Laboratory 
at Oxford represented one of them. It was now 
produced at low cost, although in very small quan- 
tities, by a discontinuous process, in which the cooling 
was produced by the adiabatic desorption of helium 
gas from charcoal. In the method developed by Kapitza 
in the Royal Society-Mond Laboratory at Cambridge, 
the gas was pre-cooled with liquid nitrogen only and 
in expanding was made to do external work in an 
expansion engine which worked without lubrication 
at low temperatures. A temperature of 10 deg. K. 


temperatures. This was based on the cooling effect 
| obtained under certain conditions by adiabatic demag- 
|netisation. Debye, and also Giauque, showed in 
| 1926 that it would be possible to get a measurable 
| cooling effect with paramagnetic salts if the initial 
| temperature were sufficiently low. 
| tested by de Haas, Wiersma and Kramers, as well as 
| by Simon and his associates, and had been found to 
| be highly efficient. 
in the presence of a magnetic field of about 30,000 
gauss to a temperature of about 1-26 deg. K. by the 
| use of liquid helium under low pressure. It was then 
thermally insulated, and under these conditions the 
magnetic field was suddenly reduced to a fixed low value 
| of a few hundred gauss or even less, Adiabatic demag- 


The method was | 


In applying it, the salt was cooled | 
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By using this method with potassium-chrome alum, 
de Haas attained, in February, 1935, a temperature 
of 0-0044 deg. K. 

Up to the present time, the elements niobium, lead, 
tantalum, mercury, tin, indium, thallium, titanium, 
thorium, aluminium, gallium, zinc, magnesium and 
hafnium had been shown to become supraconducting, 
and to this list should be added many alloys, including 
certain intermetallic compounds such as Au,Bi, the 
components of which were not supraconducting at 
the temperatures to which they had so far been tested. 
Certain non-metallic compounds which at ordinary 
temperatures were only semi-conductors, should also 
be added. It had long been disputed whether supracon- 
ductivity should be considered a general property, and 
whether all metallic elements would show the pheno- 
menon at sufficiently low temperatures. The new 
method of attaining very low temperatures by demag- 
netisation promised a closer approach to the answer. 
In particular, it would be of the greatest interest to 
know whether supraconductivity could be established 
in any of the monovalent metals, or in the ferromagnetic 
metals, 

The series of experiments on magnetic fields around 
supraconductors, commenced by Meissner and his 
co-workers, had recently opened a new method of 
attack upon the problem. Four general methods 
had been used in the study of this problem. Meissner 
and his collaborators in Berlin began by studying the 
field distribution round cylinders, and inside a hollow 
cylinder, with a small test coil. Tarr, in Toronto, 
measured the change of flux through fixed coils round 
the bodies. De Haas and his collaborators in Leyden 
measured the penetration of the field into a cylinder by 
| threading fine bismuth wires through the cylinder, and 
| observing the change of resistance of the bismuth. 
| Mendelssohn and Babbitt, in Oxford, measured the 
magnetic moment induced in solid and hollow spheres 
by changes in the magnetic field, thus reviving some 
of the experiments performed at Leyden in the early 
| days of the subject. When small fields, less than the 
| critical field required to interrupt supraconductivity, 
| were applied to pure metals at temperatures below 
their transition points, the results were definite. In 
| agreement with simple electromagnetic considerations, 
| the supraconductor acted as if its magnetic permeability 





| netisation of the salt ensued, and as a result its tempera- | were zero, at any.rate beyond a very thin surface 


‘ture was lowered. The salt itself indicated by its | layer. 


But when the transition to the supraconducting 


magnetic susceptibility the temperature reached. | state took place in the presence of a magnetic field, 
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either by cooling in a steady external field, or by 
reducing the field strength from an initial value greater 
than the critical field, the experiments agreed only 
in that the result was never quite what might be 
expected. However, certain experimental facts seemed 
to stand out, at least for most metals which had been 
tested. First, the distribution of external field was 
spontaneously readjusted nearly to the distribution 
it would have if the induction within the body were 
everywhere zero. Second, the field inside a hollow 
was only slightly altered, if at all, in the transition 
showing the curious phenomenon of an apparently 
isolated section of magnetic field in a stable state. 
Third, for a solid body varying amounts of the original 
magnetic flux were “ locked in” in the course of the 
transition. The field thus locked in, like the field 
inside a hollow, could not then be disturbed by any 
external influence as long as the body remained in the 
supraconducting state. 

Gorter and Casimir had suggested that this third 
phenomenon might be accounted for if it were supposed 
that the body passed into the supraconducting state 
in layers. The experiments at Toronto had shown that 
the amount of flux locked in for a given metal depended 
mainly on the shape of thesample. On the other hand, 
it had been shown both at Berlin and at Toronto 
that there was no difference in the phenomenon 
whether, for example, a cylinder was cooled naturally 
from the outside, or was cooled by insulating the outside 
and passing liquid helium through a hole in the centre. 
Along with this question of magnetic flux through 
supraconductors went that of the hysteresis effects 
which occurred when the magnetic field was increased 
isothermally above the critical value, and then reduced 
again. Other, but usually less pronounced, hysteresis 
effects also occurred in connection with the transition 
by change of temperature in a steady field. 

Another series of experiments had been carried out 
in Toronto on the transition points of thin films of 
tinand lead. For thicknesses of the order of 104 tol yu 
there was a slight lowering of the transition point, 
which might be due to strains set up by unequal 
contraction of the film and its support. But for a 
thickness of tin less than 1-0, and of lead less than 
0-8, the transition point began to decrease very 
rapidly until tin film thinner than 0-3, could not 
be made supraconducting at 2 deg. K., the lowest 
temperature at present attainable at Toronto. At 
the same time the transition range was very much 
widened. The transition points of these films were 
found to be very sensitive to increase of the measuring 
current. For the thinnest film which became supra- 
conducting, the resistance was restored by a current 
only one-sixth of that necessary to give the critical 
magnetic field at the surface. The effect of external 
magnetic field on the films had been studied during 
the past year, and it had been found that when the 
resistance was restored in this way, fields very much 
greater than the usual critical fields were required. 
This new effect was noticeable for relatively thick 
films, the normal transition points of which did not 
differ appreciably from that of solid tin, up to 30p 
and greater. The transverse field required was 
always considerably greater than the longitudinal 
field. As far as it was possible to tell at present, the 
effects of external field and of internal current were 
additive when both were present, and were therefore 
independent. This suggested that there was a maxi- 
mum current density for the supraconduction current, 
but that the effect had hitherto been masked by that 
of the magnetic field caused by the current. Another 
curious result of these experiments was the effect of 
putting outside the tin film another coating of a 
non-supraconducting metal. The supraconductivity 
was then seriously interrupted for very much thicker 
films, as great as 9%. The free surface must have 
something to do with the phenomenon, although it 
was not necessary to its existence. 

De Haas and Bremmer had carried out an extensive 
series of measurements of the thermal resistances of 
metals at liquid-helium temperatures, both for supra- 
conductors and non-supraconductors. For pure supra- 
conducting metals below their transition points the 
thermal conductivity was increased when the electrical 
supraconductivity was interrupted by a magnetic field. 
Qualitatively this was no* difficult to understand, for 
the electrons responsible for supraconductivity must 
be excluded from taking part in thermal phenomena. 
Quantitatively, however, there were great difficulties 
in reconciling these thermal conductivity measurements 
with other experiments. According to theory, the 
thermal resistance in a perfect lattice should become 
zero at O deg. K. Actually, it reached a minimum at 
some temperature in the liquid helium range, the 
temperature of the minimum becoming lower as the 
metal was made more pure. This rise of thermal 
resistance at very low temperatures was ascribed to the 
impurities and lattice irregularities, and was thus 
analogous to the residual electrical resistance. De 
Haas and Bremmer in their experiments on non- 
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supraconductors had been attempting to disentangle 


the effects of irregularities from those due to the perfect | 


lattice. This would apparently be necessary before 


|much more could be said concerning the relations 


between thermal conductivity and other properties | 


of supraconductors. 

It had recently been found that certain supraconduc- 
ting alloys, notably PbT1,, behaved very differently 
from the pure metals in their accompanying magnetic 
and thermal properties. These alloys required extremely 
high magnetic fields in order to restore the resistance. 
However, Keesom had recently found that the greatest 
resistanceless current which they could carry was, 
contrary to Silsbee’s hypothesis, not nearly sufficient 
to give the critical magnetic field at the surface. In 
the work of Tarr at Toronto, the flux which existed 
above the transition point was completely “ locked 
in” for the alloys examined, while for all pure metals, 
except tantalum, all but a fraction of the initial mag- 
netic flux was forced out when the body passed into 
the supraconducting state. Keesom had found that 
the critical magnetic field which penetrated to the 
centre of a cylinder at any temperature was considerably 
less than the critical field required to restore the resis- 
tance. In one alloy which had been measured, inter- 
ruption of supraconductivity caused an irregular 
decrease of thermal conductivity instead of an increase. 
Tantalum acted more like an alloy than a pure metal 
in Tarr’s experiments, and now Silsbee had found 
that, like the alloy studied by Keesom, tantalum was 
abnormally sensitive to current density. 

It had been known for some time from the work of 
Keesom and others at Leyden that there was a dis- 
continuity in the specific heat of a supraconductor 
at the transition point. Apparently there was no 
measurable latent heat accompanying the transition. 
There was, however, an energy change of the nature 
of latent heat when the normal state was restored 
below the transition point by means of a magnetic 
field. A change of temperature had also been observed 
when the magnetic field was applied adiabatically. 
The one notable success in theoretical supraconductivity 
had been the thermodynamical treatment by Gorter 
and Casimir of the connection between these specific 
heat relations and the critical magnetic field. Assuming 
that the change of energy in a magnetic field corre- 
sponded to that for a diamagnetic body with suscepti- 
bility —1/4 7 for fields up to the critical value, they 
had considered the thermodynamic cycle in which the 
body was first cooled without field, then a field applied 
isothermally to a value greater than the critical, and 
finally the body warmed again above its transition 
point. Assuming the condition for a reversible cycle, 
this gave a connection between the specific heats and 
the critical field at different temperatures. The 
experimental values for tin and thallium were in 
good agreement with the thermodynamic calculations. 

The ordinary electromagnetic equations were unten- 
able for supraconductors, sinee they became indefinite. 
It was supposed by Becker and his co-workers that the 
correct completion of the ordinary equations was to 
be found by taking into account the acceleration of the 
electrons. This gave a connection between the rate 
of change of current and the electric field, so that the 
latter could exist momentarily while the current was 
changing. This treatment led to a calculation of the 
current distribution, in a layer of the order of 10 ° 
to 10-* cm. in thickness near the surface. Meissner’s 
experiments in which a magnetic field was sponta- 
neously readjusted in a purely thermal transition was 
definitely in contradiction with the results of this 
method of treatment of the electrical problem. London 
had recently taken the view that this was evidence 
that the conception of accelerated electrons was 
wrong, and that a new form of the electromagnetic 
equations must be set up for supraconductors. 
Grayson Smith, in Toronto, had taken this as evidence 
for the spontaneous generation of local vortex currents, 
a conception which was first suggested by Frenkel. 
According to this conception, the body would have 
the large diamagnetic susceptibility required to explain 
Meissner’s experiments, and to agree with the thermo- 
dynamical treatment of Gorter. The size necessary 
for the smallest effective vortex agreed in order of 
magnitude with the critical thickness of thin film in 
which supraconductivity was seriously disturbed. 








THE ‘*SINTERAE”’ FOG BEACON. 


Tue lamp illustrated by the photograph reproduced 
on this page has recently been installed on the London 
Midland and Scottish Railway Company’s section of 
the Port of London Authority pontoon at Tilbury. 
It is the invention of Mr. Leslie G. Toplis, Assoc.LE.E., 
and is known as the “‘Sinterae’’ fog beacon, the lamp 
being made by Messrs. Sinterae, Limited, Avenue- 
chambers, Vernon-place, Southampton-row, London, 
W.C.2. The unit illustrated contains two 2-kW gas- 
filled projector lamps, each of which is used in conjunc- 
tion with a mirror and bull’s-eye lens arranged to give 








a slightly divergent beam of white light. The special 
feature of the unit, however, is that it contains a motor- 
driven rotating shutter which occults the two lamps 
alternately at a frequency of 5-5 occultations per 
second. It is on this feature that the increased fog- 
penetrating power of the light, in comparison with an 
uninterrupted beam of equal intensity, depends, 
although it is difficult to find a physical explanation 
for the observed facts. Probably the explanation is a 
physiological one, dependent upon the functioning of 
the human eye. Doubtless, the visual sensation pro- 
duced by what Mr. Toplis describes as the “ vibratory *’ 
light from the Sinterae lamp, differs from that produced 
by a flashing navigational light, owing to the higher 
frequency of the flashes of the former. 

We understand that during the past winter some 


| observations have been made on a Sinterae fog beacon 
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at Newhaven Harbour by officers of the Marine Depart- 
ments of the Southern Railway and of the London 
Midland and Scottish Railway. In one case during 4 
grey fog in daylight, the light from an ordinary lamp 
of the same candle power, and having the same 
optical system as the Sinterae lamp, was lost sight of 
at a distance of 102 yards, while the corresponding 
figure for the Sinterae lamp was 167 yards. In 
another test made during a sea fog at night, the 
distances at which the light from a plain lamp and a 
Sinterae lamp were lost sight of were 380 ft. and 500 ft., 
respectively. In this latter test, observations were 
made at an angle of about 12 degrees with the optical! 
axes of the two lamps and the distances were deter- 
mined by markings on the quay side. The observa- 
tions, we are informed, were repeated several times 
with differences of only two or three feet in each case. 
The lamp installed at Tilbury is to be used in connec- 
tion with the operation of the Tilbury-Gravesend ferry 
service, and it seems reasonable that it will enable 
service to be maintained in atmospheric conditions that 
would otherwise necessitate a suspension of traffic. 








RESERVE TANKS FOR SUCTION 
SCREEN WIPERS. 


Att car drivers who have had experience with the 
suction type of windscreen wiper are aware that it is 
liable to operate irregularly, a defect from which the 
electrically-driven type is entirely free. The suction 
wiper depends for its operation on the difference 
between atmospheric pressure and the pressure in the 
induction pipe. The degree to which the latter falls 
below that of the atmosphere depends roughly on the 
throttle opening, and is therefore constantly varying, 
the pressure difference becoming so small in some 
throttle positions that the wiper may actually cease to 
operate, or only operate very slowly and irregularly. 
This objection to the suction type of wiper can be 
overcome by fitting a tank on the low-pressure side 
of the system, and Messrs. Trico-Tolberth, Limited, 
Great West-road, Brentford, have now marketed such 
a fitting in three models, to suit small, medium and 
large engines. The action of the tank is, in effect, to 
maintain a practically constant vacuum. The tank 
is at once exhausted when the engine, after being 
started up, is allowed to slow down, and owing to the 
reserve capacity of the tank, a pressure difference 
sufficient to operate the wiper regularly is afterwards 
continually maintained. The only case in which the 
tank may cease to fulfil its purpose is after a prolonged 
period of acceleration, but in such a case, it is only 
necessary to release the accelerator momentarily, 
when the vacuum in the tank is fully restored. The 
tank is fitted with a non-return valve, and also a 
governor valve, the setting of the latter allowing the 
motorist to regulate the speed of the wiper blade. 























Juty 12, 1935.) 


INDUSTRIAL ALCOHOL. 
By A. E. Wittiams, F.C.S. 


One of the most notable advances made by British 
industry during the past year is reflected in the 
greatly increased use of industrial alcohol. Figures 
issued by the Excise authorities show that the 
quantity of duty-free spirit released for general 
industrial use during the first six months of 1934 
was 9,880,594 proof gallons; and 840,318 proof 
gallons for power . The corresponding 
figures for 1933 were 6,686,434, and 153,159, respec- 
tively. Thus the consumption of power alcohol 
increased at the rate of 5} times in the past year, 
and during the whole year 1934 no less than 
1,695,208 gallons were used for power purposes, 
while the use of industrial alcohol generally has 
advanced appreciably. In addition to the better- 
known uses forindustrial alcohol, it is now established 
as an important agent in the artificial silk trades, 
synthetic resin industries, and in rubber manu- 
facture, &c. As a motor fuel it is rapidly coming 
into prominence as is evidenced by the greatly 
increased demand for alcohol-ether and alcohol- 
petrol mixtures. This latest innovation alone is 
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expected to increase the demand for alcohol by 
millions of gallons annually and it is not surprising, 
therefore, that the question of adequate supplies 
should come to the fore. The staple raw material for 
the production of alcohol in this country has, 
hitherto, been molasses, the supply of which is, 
naturally, limited to the amount of sugar refined. 
Already the distillers’ demand for more raw material 
has had to be met by the importation of molasses 
in large quantities. The Chancellor of the Exchequer 
stated in the House of Commons on July 23 of last 
year that the quantity of molasses that had to be 
imported for the year ending March 31, 1934, for 
use in British distilleries was 171,657 tons. Addi- 
tional cheap sources of alcohol must therefore be 
sought. It is generally acknowledged that potatoes 
offer an economical substitute for molasses, and in 
some countries which have not hitherto concerned 
themselves with industrial alcohol manufacture, 
potato-alcohol distilleries are being erected ; in the 
Irish Free State, for example, several plants are 
being put down. Germany probably represents 
the centre of the potato-alcohol industry, over 
2,000 distilleries being in operation there; the 
number is continually being increased. It is a 
common sight in Germany to see farming imple- 
ments and machinery driven entirely by alcohol 
motors operating with fuel produced on the same 
farm, 

The production of alcohol from molasses is a 
well-established procedure in this country and 
needs no elaboration here. It may, however, 


be noted that in molasses, the sugar—from which | 
the alcohol is to be produced by fermentation—is | 
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starch in the tubers. This starch is primarily 


| gelatinised by steaming the potatoes under pressure in 
an autoclave of the shape shown in the sketch, Fig. 1. 
The normal capacity of these vessels, which are 
constructed of steel, is about 5 tons. Standard 
fittings include two perforated steam coils, one in 
the base through which steam is blown upwards 
into the batch, and one near the top, which supplies 
the steam to clear the vessel of the pulped mass. 

A safety valve, pressure gauge, and a hinged 
charging cover are also fitted. A special feature 
of the autoclave is the conical base which permits 
of a rapid discharge of the steamed pulp. As the 
batch leaves the vessel it is forced, by the pressure 
from the upper steam coil, through a perforated 
steel plate covering the outlet of the vessel, and is 


siggy 
Fig. 2. 





thus converted into a finely divided pulp. This 
pulp is next acted upon by malt which converts 
the starch to sugar. Distiller’s malt differs from 
brewer’s malt. In the latter the diastase or active 
property of the malt is purposely limited, while in 
the distiller’s product the diastase is developed to 
the fullest extent so as to produce a maximum 
of sugar with a minimum of malt. The saccharified 


heterogeneous matter either by centrifuging or 
filter pressing. It now represents the equivalent 
lof the “wort” in molasses fermentation, 1.e., 
| the potato starch has been converted to sugar and 
is ready for fermentation by yeast. The fermenta- 
tion process is carried out in a fermenting tun, 
generally constructed of copper sheet in sections, 
and tinned on the edges. An average tun has a 
capacity between 200 and 300 barrels, and carries 
copper attemperating coils, together with a sluice 
for the yeast. The wort is passed into the tun and 
is cooled to about 18 deg. C. by circulating cold 
water in the coils ; then several per cent. of yeast— 
prepared from a concentrated mash of the same 
quality wort—is added. After an interval the 
temperature commences to rise, and must be kept 
below 30 deg. C. by the cooling water in the coils 
The essential chemical reaction occurring—though 
by no means the only one—and the quantity of 
heat liberated is seen from the following equation :— 





C,H,,0, = 2C,H,OH + 2CO, + 28 calories. 
| invert sugar alcohol carbon 
dioxide. 


pulp is then diluted with hot water and freed from | 





alcohol is about 56-8 per cent. of the starch content 
of the pulp, oaly about 50 per cent. to 51 per cent. 
is obtainable in practice. Various factors contri- 
bute to this; in the first place, the yeast utilises 
from 2 per cent. to 3 per cent. for its development ; 
secondly, a part of the alcohol is oxidised and other- 
wise decomposed with the formation of various 
by-products ; finally, some of the dextrin produced 
from the starch cannot be turned into sugar. The 
specific gravity of the wort before fermentation is 
usually between 1-090 and 1-070; after fermenta- 
tion, due to the formation of alcohol, this gravity 
is considerably reduced, and is only prevented from 
going below that of water by the presence of solids 








and heavier by-products of fermentation. After 







fermentation, the liquor is spoken of as “ wash,” 
and from the difference in specific gravity between 
the unfermented wort and the fermented wash, an 
approximate idea of the quantity of alcohol in the 
wash may be gained. The reduction in gravity 
during fermentation is reckoned in degrees of 
attenuation, eight degrees of which corresponds 
roughly to 1 per cent. of alcohol. Thus, if a wort 
of 1-080 specific gravity shows, after fermentation, 
a reading of 1-010, this is 70 degrees of attenuation, 
representing nearly 9 per cent. of alcohol in the 
wash. In potato alcohol distilleries the wort is 
often of a higher gravity than is customary for 
wort from molasses. The latter wort, in general, 
gives an alcohol content in the wash of from 6 per 
cent. to 7 per cent., whilstin potato wash the figure 
is often as high as 10 per cent. 

In recent years, a considerable amount of atten- 
tion has been devoted by engineering companies to 
the problem of producing, in one operation, an 
alcohol of 96 per cent. or 97 per cent. strength 
from the weak alcoholic wash of the fermentation 
process. ‘Typical of such firms is Messrs, Blairs 
Limited, Glasgow, who have studied this problem 
from every standpoint, and now have numerous 
distillation plants installed both at home and 
abroad, producing in one passage through the plant 
a spirit of 96 per cent. to 97 per cent. strength 
from weak washes, often as low as 4 per cent. 
alcohol. Fig. 2 is a diagram of a standard type three- 
column Blairs’ continuous still, which first separates 
the excess water, then the aldehydes, followed by 
the fusel oil; finally producing the strong alcohol. 


After the first rapid evolution of carbon dioxide | Its method of operation is as follows. The weak 
already present; but with potatoes as the raw the process slows down somewhat, the activity of | alcoholic wash is pumped to the supply tank a, 


material, the sugar has first to be produced from the | the yeast decreasing as the amount of alcohol | from which it flows by gravity to the wash-regulator 
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b, which automatically maintains a constant 
pressure of liquid on the feed, irrespective of the 
amount in the supply tank. From 6, the wash 
flows to a heat exchanger c, where it is heated by 
means of the vapour from the boiling column d. 
It then passes to a second heater ¢, where its 
temperature is stil] further raised by the hot spent 
wash from the boiling column d. From e¢ the 
liquor flows to the boiling column d, in which the 
alcohol is extracted, the spent wash discharging at 
the bottom through the heater ¢«, and thence to 
the drain. 

The steam passing into the 
d is regulated automatically by the steam regulator 
f, and is the exact amount necessary to com- 
pletely exhaust the wash. This regulation is 
governed by the rectifying columns in which the 
spirit is purified, so thet automatic control of steam 
is always maintained, no matter what the normal 
variation of alcohol in the wash may be. It is 
found in practice that the wash can vary in alcohol 
content from 0-6 per cent. to 10 per cent. without 
altering the automatic operation of the steam 
regulators. The vapour from the column d passes 
out at the top to the first heater c, in which part 
of the higher boiling products are condensed and 
returned to boiling column d, and the purer vapours 
pass on to the rectifier alongside, where more of the 
higher boiling constituents are extracted and returned 
tod. At the same time, the vapour containing the 
head products is passed to the condenser g, where 
the final condensation takes place, a portion being 
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Fig. 4. Sxection or Boitine CoL_umy. 
returned to the column d | the spent liquor discharging from the exhaustion 
and the remainder, con- | column. 
stituting the aldehydes,| The steam consumption of the entire plant is very 
being collected at the |low, due to the method of heating the incoming 
observation glass h,.| wash at various points by hot vapours and spent 
From near the top of the | wash. Live steam is supplied to the bottom of the 
column d, the spirit | boiling column d, the purifying column j, and the 
flows into the purifying | exhaustion column /, whilst cooling water for the 
column j, in which the | rectifiers and condensers is taken from an overhead 
head products are driven | water tank s. The strength of the alcohol pro- 
off, a portion being|duced and the efficient operation of the plant is 
condensed to the rectifier k, and returned to/|controlled by regular testing of the spirit with 
the top of the purifying column j. The remainder | hydrometers; thermometers on the columns in- 
then passes to the condenser k,, a portion of | dicate to the operators the rate at which it is 
the condensate being returned likewise to the top| necessary to draw off the spirit. Fig. 3 shows one 
of column j, and the residue, constituting the |of these distillation plants being assembled, for 
head products, collected at the observation | testing purposes, in the works of Blairs Limited. 
glass h,. As the purified spirit flows from the | With intricate apparatus of this nature, it is the 
bottom of the purifying column j, it enters the | usual practice to erect the plant complete in every 
top of the exhaustion column /, in which the | detail at the maker's works before dispatch ; it is 
alcohol vapour is driven off by a steam-heated coil | then subjected to practical working tests, but under 
in the bottom of the column, and is rectified in the | conditions more severe than would be encountered 
column m. in normal operation. The construction of the prin- 
This rectified spirit is withdrawn from | cipal components of the plant will be clearer from 
near the top of the rectifying column and cooled in | Figs. 4, 5 and 6. Fig. 4 depicts a section of a boiling 
the cooler n, from which it flows to, and is collected | column, showing the arrangement of the bells ; 
through, observation glass h,. All vapours from | underneath each bell is a nozzle through which the 
the top of the column m are partly condensed in| alcohol vapour ascending the column must pass. 
the rectifier o, the reflux being returned to the top| The total area through the nozzles gives the 
of the column m, while the remainder of the vapour | velocity of vapour required for the correct rectifica - 
passes to the condenser 0,, part of the condensate | tion ; the lower edges of the bells are sealed by the 
being refluxed to the column m and part to column | liquor on the plate, and the vapours passing up 
j. The so-called feints—consisting principally of | through the nozzles are baffled by the bells and 
fusel oil—are passed through the cooler p to facili- | forced through the liquor, extracting the alcohol 
tate the collection of the “oil,” which is then | in their passage. An even flow of liquor is directed 
washed in the decanting apparatus q. Incidentally, | over the entire plate by two angle baffle plates 
this by-product fusel oil has a value far exceeding | inserted between the bells. In Fig. 5 several plates 
that of the alcohol itself. In the purified state, it| for a boiling column are shown with the nozzles 
at present commands a price of well over 100I.| already inserted, but before the baffle bells are 
per ton, and is accordingly a valuable adjunct to/| fitted. The peculiar design of the nozzles will be 
the distillery. The washings from the oil decanting | noted ; the exact construction of these, as also that 
apparatus are returned to the exhaustion column | of the bells, is determined by the type of weak wash 
through the wash-heater r, which is heated by |to be treated and the quality of spirit required. 
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Fie. 5. Components or Boruine CoLumn. 





Fie. 6. 


In Fig. 6 the mounted plates are ready for fitting 
inside the column, shown on the left. To reduce 
the number of main joints in this particular column, 
several of these plates were arranged to be supported 
at main joints. 

Power Alcohoi.—In common with others that have 
to import petrol, this country is naturally interested 
in alternative motor fuels. In this connection, alcohol 
in spite of some drawbacks, presents many attrac- 
tions, because it can be manufactured from an 
inexhaustible supply of raw material indefinitely 
reproducible. From practical tests carried out 
with various types of internal-combustion engine, 
it is found that when the engine is properly adjusted 
to run on alcohol, the latter gives about the same 
efficiency as petfol. One factor in favour of alcohol 
is that it can be produced at 96 per cent. strength 
at a cost of about 8d. per gallon. However, the 
serious drawback to the use of alcohol alone is its 
low vapour tension compared with petrol or benzol ; 
the figures for the three being about 12, 46 and 26 
at zero Centigrade, respectively. This implies that 
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some extraneous means of heating the engine when 
starting up from cold must be employed; and 
while, in general, this is no great impediment for 
stationary engines in workshops, &c., it is a serious 
handicap in the automobile. It is not surprising, 
therefore that alcohol alone is seldom used as a 
motor fuel, but chiefly in admixture with more vola- 
tile products, such as petrol, benzol, ether, &c. From 
experiments carried out, the curious fact emerges 
that some proportions of alcohol-petrol and alcohol- 
benzol give a vapour tension higher than either of 
the liquids alone, and thus produce a fuel with 
better starting properties than straight petrol or 
benzol. So that it is with such mixtures as these 
that the best results have been obtained in ordinary 
petrol engines. 

On the Continent of Europe several brands of 
alcohol-petrol fuels are now on the market and 
are generally acknowledged to compare favourably 
with petrol. Drs. Formanek and Dvorak, after 
exhaustive trials in Czechoslovakia, have found that 
the products of combustion and the temperature 


attained under similar conditions are practically 
the same for petrol and alcohol-petrol mixtures. 
Combustion is least efficient when the engine is 
running slowly, and best results are obtained at 
over 2,000 r.p.m. With petrol, the temperature 
rose from 285 deg. C. at 500 revolutions to 820 deg. C. 
at 3,000 revolutions ; while the percentage of carbon 
dioxide produced increased from 6-8 to 12-1; and 
carbon monoxide decreased from 10-5 to 0-1. For 
an alcohol-petrol mixture the relative figures were 
285 deg. C.—820 deg. C. rise ; 6-7—12-8 per cent. 
CO, increase ; and 9-2—0-6 CO decrease. 

Last year an alcohol-petrol fuel, Cleveland 
Discol, prepared by the Distiller’s Company, in 
conjunction with the Petroleum Storage and 
Finance Corporation, was put on the market for 
general use, The special advantages claimed for 
the fuel are that it has a considerable anti-knock 
value and a high latent heat factor, which reduces 
engine temperature ; it diminishes the amount of 
fuel used and reduces the quantity of combustion 
products formed, thus increasing the mileage that 
can be run without decarbonising. The property 
which alcohol possesses of readily taking up water 
is of value in aero-engines, for in cold climates ice 
is always liable to form and clog the petrol feed- 
pipe, followed by engine failure, but an alcohol 
fuel tends to absorb this frost, and so to eliminate 
the danger. Alcohol-petrol fuels have been in use 
for some years in racing engines of both cars and 
aircraft, in which the tendency is towards the use 
of superchargers, with the concomitant demand 
for a fuel that will give very high anti-knock proper- 
ties, good volumetric efficiency, with freedom from 
overheating and pre-ignition. 

Perhaps the most interesting fuels are, however, 
the alcohol-ether mixtures, since these have the 
advantage of being entirely home-produced pro- 
ducts, the raw material for which—unlike petrol 
and coal—may be reproduced in any desired 
quantity. In the manufacture of these fuels, the 
ether is produced from the alcohol by the action 
of sulphuric acid. Six gallons of 96 per cent. 
alcohol yield rather less than five gallons of ether ; 
it is therefore necessary for economic reasons, to 
keep the proportion of ether in the fuel as low as 
possible consistent with efficiency. In the United 
States, a mixture of alcohol, benzol and ether is 
becoming popular; in Great Britain, a mixture of 
alcohol and ether only is coming into favour. The 
latter fuel goes generally under the name Natalite, 
so called from being first produced in Natal, South 
Africa. 

Natalite consists of about 60 per cent, alcohol 
with 40 percent.ether ; pyridine and wocd naphtha 
are added as denaturants. A complete lay-out of a 
factory for the production of this class of motor 
fuel from molasses, as constructed and erected 
by Messrs. Blairs Limited, Glasgow, is given in Figs. 
7 and 8, Plate II. A factory to work with potatoes 
as the raw material would be arranged on the same 
lines, with the addition of a potato steamer and 
the malting plant for saccharifying the potato pulp. 
The various parts of the drawing will be self- 
explanatory with the aid of the reference letters ; 
it may be noted that the CO, from the fermentation 
process is recovered, purified, and bottled. 

The alcohol-producing plant is shown in more 
detail in Figs. 9, 10 and 11, page 40, which are photo- 
graphs of an installation recently completed by 
Messrs. Blairs Limited. In Fig. 9, the overhead 
pipe-line is shown delivering the weak alcoholic 
wash into the feed tank on the right, the rectifiers 
and condensers for the vapours being on the left. 
The outlet pipe in the base of the feed tank conveys 
the weak wash into the boiling column to be seen 
in the centre of Fig. 10, a heat-exchanger being on 
the left of the column, and a collecting tank for the 
distilled produc t to the right. Fig. 11 depicts, on 
the extreme right, the purifying column in which 
the alcohol is concentrated after being separated 
from the bulk of the water, while on the extreme 
left is one of the automatic steam-regulators, which 
were referred to in connection with Fig. 2, which 
operates in conjunction with the rectifying column 
in the centre, to which it is coupled at the base. 
Attached on the left of this centre column is the 
cooler for the fusel oil. 





(T'o be continued.) 
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By H. K. Barrows. London : 


Water Power Engineering. 
ompany, Limited. Second 


McGraw-Hill Publishing 

Edition. [Price 36s. net.) 
Tue field of water power engineering is widening 
in many directions ; for that reason alone, a second 
edition of Mr. Barrows’ book is amply justified, 
especially in view of its very comprehensive nature, 
covering as it does such different aspects of the 
subject as rainfall, stream-flow data, hydraulic 
turbines, dams, canals and penstocks, power houses 
and equipment from the structural, hydraulic and 
electrical points of view, transmission lines, cost 
and value of water power. 

The book should certainly be useful to engineers 
practising in this class of work, and to students, 
even though it refers almost entirely to American 
practice. It is natural, in fact, that the examples 
chosen for description and the methods adopted 
should be American, not only because the author 
is Professor of Hydraulic Engineering at the Massa- 
chusetts Institute of Technology, but also because 
any extended incursion in’ the realms of European 
practice would necessarily have involved an increase 
in the already considerable length of the work. 
On the other hand, it might have been practicable 
to give additional references to relevant publications 
other than the papers cited, which are almost 
entirely American. 

Such mathematical theory as the book contains 
appears to be rather sketchy, and, in one or 
two instances, simplified to an unnecessary extent, 
thus losing conviction and clarity. Now and 
again, also, the descriptive work is not so lucid 
as it might have been, but on the whole, this aspect 
of the book is very satisfying. In one or two places, 
it is to be noted that stress is laid upon the 
importance of wsthetic considerations in design. 
The power house of a hydro-electric scheme is so 
often situated in beautiful surroundings that its 
appearance becomes a matter of peculiar signifi- 
cance. Itis gratifying to find that this feature of the 
design has not been overlooked by Mr. Barrows 
in selecting the subject matter of his book. It is 
true that he does not dwell upon the subject at 
any length, but such few remarks as he does find 
space for, in connection with the finish and appear- 
ance of both dams and power houses, are sound and 
appropriate. 

At the end of the book Mr. Barrows gives a 
number of problems for exercise. These problems 
are essentially of a practical nature and chosen 
to provide much food for thought. The labour 
involved in the writing of this work will be evident 
to its readers, as also will be the general excellence 
of the printing. 


Automatic Protection of A.C. Circuits. By G. W. Srvn- 
pings, B.Sc., F.Inst.P., A.M.I.E.E. London : Chapman 
and Hall, Limited. [Price 15s. net.) 

THE two most noticeable developments in the 

public supply systems during recent years have 

been the universal adoption of high-voltage, three- 
phase current transmitted to distribution centres 
from a comparatively smal! number of large generat- 
ing stations, and the increasingly large amount 
of plant concentrated in such generating stations. 

The linking-up of large stations to supply power 

to areas extending to hundreds of square miles 

has naturally followed the development of the 
grid system of high-voltage transmission lines in 

Britain. 

The rapid and automatic isolation of faulty 
circuits is of the utmost importance, because 
of the disastrous effects of the very large powers 
liberated when a short-circuit takes place, and 
because of the large area liable to be affected by a 
stoppage unless the effects of the fault can be 
immediately localised. The problem of automatic 
protection is made difficult and more complicated 
by the necessity of providing more than one supply 
line to all important distribution centres, either 
in the form of duplicate parallel feeders, inter- 
connectors or ring mains. The design of protective 
gear is thus largely influenced by the necessity of 
providing for discrimination, so that continuity 
of supply shall not be jeopardised by a fault in the 
transmission system. A good guide to present-day 





practice in automatic protection is given in this | 
treatise. The method adopted by the author of 
giving a fairly exhaustive treatment of preliminary | 
subjects, such as the theory of protective trans- 
formers, and their interconnection, the study of 
protective relays and certain theoretical aspects of 
three-phase circuits, has the advantage of giving 
the reader a knowledge of the principles underlying 
the operation of commercial systems. It imparts 
also a critical sense which should be helpful in 
assessing the suitability of any projected system of 
protection for particular conditions. The divisions 
of the subject are comprised under five main 
headings, viz.: transformers, their interconnection 
to form protective circuits, the protection of machi- 
nery, of transmission networks, and finally the 
testing of relays and circuits. The work is both 
scientific and practical and it has the additional 
merit of being abreast of the more recent develop- 
ments involving such new principles as the distance 
protection of important transmission lines. In 
view of the widespread nature of the subject, the 
inclusion of papers in English only in the biblio- 
graphy is regrettable. 
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Julius Springer. [Price 24 marks.]} 

In reviewing this book there is a strong temptation 
to quote at length from the preface and introduction, 
since the views expressed therein by the author are 
of very wide application. He refers to the all-too- 
common attitude of those who are acquainted with 
defects to attempt to cover them up, or to place 
the blame for them on anything rather than the 
true cause. He well says that “ He who acts thus 
harms himself, he is like the man who takes quack 
remedies instead of going to a doctor who probes 
the wound and brings into the open the true cause 
of the trouble.” The same idea was expressed by 
Dr. zur Nedden in a little book issued by the V.D.I. 
ten years ago, Wie spare ich Kohle, in which the 
work of technically trained men was also compared 
to that of medical specialists. Until defects are 
honestly examined with a view to determine the 
true underlying causes, there is little hope of 
effecting a real and permanent cure. The author 
points out how the same attitude in commercial 
affairs can only result in a loss of the confidence of 
customers, and, in the end, of the latter also. 
Those acquainted with conditions in Germany will 
be aware of the extent to which co-operative dis- 
closure of defects and efforts to surmount them 
have been developed, while it can also be acknow- 
ledged with gratitude by engineers that the leading 
firms and such bodies as the Iron and Steel Institute 
in this country are doing much to bring about a 
better state of affairs. It is no longer possible to 
maintain a detached attitude, since those desiring 
information have usually the means to obtain it. 

The author pays well-merited tribute to the work 
done by Dr.-Ing. H. C. Guilleaume and the 
Vereinigung der Grosskesselbesitzer, which he 
founded and has guided with such admirable results. 
Frequent reference to the work of this association has 
been made in these pages. Boilermakers had built 
boilers which embodied the best with which they 
were acquainted, only for the boiler owners to find 
themselves faced with serious financial losses from 
causes which were not apparent, but which usually 
arose after the expiration of the guarantee period. 
It was obvious that such a state of affairs could not 
be tolerated, and Dr. Guilleaume secured the 
co-operation of all parties concerned, producers of 
materials, boilermakers and boiler users, with the 
result that much of the mystery has disappeared 
and orders can now be placed with confidence, 
even for the highest pressures. No claim is made 
that this is due to the work in Germany alone; full 
use has been made of, and credit given for, that 
done in other countries. 

The present book is a valuable contribution to 
this attempt to analyse defects and to reveal their 
causes, with suggestions, based on experience, for 
overcoming them. The materials used are passed 
under review, followed by a long chapter on the | 
points to be considered in the construction of boilers | 
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and superheaters. This chapter deals with such 
matters as thermal stresses, water and steam 
circulation, materials and supports, with diagrams 
of temperatures at various points, &c., and examples 
of defective and good design. The next chapter 
contains recommendations regarding the points 
to be borne in mind in the actual construction, 
dealing with riveting, welding, expanding and the 
bending of evaporating tubes. The remaining long 
chapter deals with the equally important subject of 
the operation of boilers. Special attention is given 
to the influence of the feed water and the methods 
of treating it, with some very interesting details 
drawn from the author’s own experience, while 
other matters dealt with are the corrosion and 
external rusting of boilers when out of commission, 
the effect of the flue gases, occurrences during 
starting up, shutting down, and in operation, such 
as fluctuations in the steam demands, and economiser 
explosions. The whole treatment is essentially 
practical, and the work should prove of distinct 
value to both manufacturers and users of steam 
boilers. 


Rigbuilding. By R. C. Pacet, A.M.Inst.P.T. London : 
Jilliams and Norgate, Limited. [Price 10s. 6d. net.] 


Tue author’s intention in writing this work on the 
design and construction of wood rigs and derricks 


| for deep well drilling, was to give all the necessary 


information for the use of field engineers and drillers 
who find themselves in out of the way places with 
a pile of timber, perhaps hundreds of miles away 
from professional rig builders, wondering how to 
put it together. But the author has done more ; 
the professional rig builder himself will find in this 
work, by a man of experience in the oilfields and in 
practical rig building, many points of construction 
the reasons for which he may not have appreciated, 
although in practice he may use such forms con- 
tinually. 

The fullest details are given of methods of design, 
cutting out, handling, and erection of each piece of 
timber and lumber used in the construction of a 
modern drilling rig. The section on specifications 
of material gives the dimensions of scantlings used, 
common to all cable tool rigs irrespective of size of 
derrick or type of housing and full specifications for 
all material used in the “ enclosed walk ” and “ open 
walk” type of housing. There is also a full speci- 
fication of material required for various sizes of 
derricks. Comprehensive sets of tables and formulz 
are given for obtaining the lengths, cuts and bevels 
for the different members of the derrick. 

Four large drawings are furnished with the book 
illustrating (1) foundation plan—floor plan—corner 
foundations, &c. ; (2) sectional elevation of rig and 
derrick with details ; (3) and (4) enclosed and open 
walk type of housing. This work is really well illus- 
trated, and is of a most practical character, the 
author evidently having an intimate, we had almost 
said affectionate, regard for every template and 
scantling used in the construction. It should prove 
to be a text-book which may save much time in 
computation and be a ready reference for design. 

The average oilfield fire often wrecks a steel rig 
as completely as it would one of timber, and, as the 
author points out, in many localities, and especially 
where small independent companies have to practise 
rigid economy, timber and lumber will be found 
to be by far the more economical material. 








THE ROYAL AGRICULTURAL SHOW 
AT NEWCASTLE-UPON-TYNE. 


(Concluded from page 9.) 


Aw extensive selection of implements specially 
designed for use with tractors, together with ploughs 
for horse draught, cultivators, threshing machines, 
mowers and trussers, was shown by Messrs. 
Ransomes, Sims and Jefferies, Limited, Orwell 
Works, Ipswich, who, in addition to their own 
products have acquired the agricultural section of 
the business of Messrs. J. and F. Howard, Limited, 
and have also taken over the sale of Hornsby ploughs 
and implements. A new implement shown by the 
firm is illustrated in Fig. 11, on the opposite page. 
This is a two-wheeled tractor mower specially 
developed for golf greens and as it is designed to 
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Fie. 12. Tractor Mower; Messrs. Ransomes, SIMS AND JEFFERIES, LIMITED. 


cut in concentric circles, it is claimed that a practi- 
cally unvarying turf resistance to the putted ball 
‘an be obtained. The mower is known as the 
‘ Overgreen ’” model, and, as shown, consists of a 
tractor constructed to draw special-type roller 
mowers, the latter being connected by universal 
couplings so that they can float smoothly and 
independently over undulating greens. There are 
actually three mowers, the third central mower 
being between the wheels and practically invisible 
in the illustration. The tractor is equipped with 
large-diameter wheels fitted with low-pressure 
pneumatic tyres, thus ensuring that the ground 
pressure of the wheels is about equal to that 
of the machines, that is, about 6 lb. per square 
inch. There is thus no packing of the greens due to | 
excessive weight. In passing from one green to| 
another, it is only necessary to swing down the 
wheel axles of the rear mowers, which can be seen 
m the mowers in the figure, when the cutting 
knives and rollers are raised well clear of the ground. 
\t the same time, a single pull of a hand lever lifts 
the front mower clear of the ground, an auto- 
matic catch being provided to hold it in this 
position until it is required to lower it again for | 
use. When in the working position, the weight | 
if the wheels and frames on the mowers assists 
in holding the cutters down. The tractor is 
titted with a 3}-h.p. engine of the air-cooled type, 
operating on the four-stroke cycle. At the forward 
end, the crankshaft is fitted with a free-wheel | 
sprocket connected by chain to the starting-lever 





shaft shown, and with a belt pulley and clutch. 
The belt drives the cooling fan, which is mounted at 
the front end of the cylinder cowling visible in the 
figure. The clutch is of the Ferodo-lined cone type, 
and from the clutch-shaft, which is in line with the 
crankshaft, the drive is taken by enclosed chain to 
an enclosed transmission shaft, below, and parallel 
to, the engine crankshaft. The main axle is very 
similar to an automobile rear axle, the drive from 
the transmission to the enclosed axle-shaft being by 
bevel gearing. Final spur-reduction gearing to the 
travelling wheels, also enclosed, is provided at each 
end of the axle-shaft. The carburettor is of the 
single-lever type, the lever being mounted on the 
right-hand hand grip. The clutch lever is on the 
left-hand grip, and these constitute the only controls 
necessary for the machine. The machine is fitted 
with ball bearings throughout, and all the gears 
referred to run in oil baths. The normal operating 
speed is from 2} m.p.h. to 3 m.p.h., and it is stated 
that, with the aid of the outfit, one man can cut 
18 greens perday. Aninteresting new departure in 
mowing-machine practice is represented by the 
tractor-power mower shown by the same firm, and 
illustrated in Fig. 12, above. The mower is of the 
trailer type; that is to say, it is not mounted on 
the tractor, but is an independent machine which 
can be coupled up to any type of tractor with a 
power take-off in the same way as the Hornsby 
tractor binder, the hitch tongue having vertical 
adjustment. Suitable fittings and couplings for any 
make of power take-off tractor can be supplied. 


gears speeds up the crank spindle to the correct 
speed for driving the knife. There are thus no 
bevels or right-angle drives in the box. The gears 
run in oil, the gear spindles being mounted in 
renewable plastic-bronze bearings to ensure cool 
running. A safety clutch is interposed between the 
power take-off and the gear-box to prevent damage 
if an obstruction jams the knife. A unique feature 
of the machine is that the cutter bar is pulled and 
not pushed. As shown in the illustration, the 
draught bar is anchored at the front to the main 
axle, a simple screw adjustment being provided for 
taking up any rearward strain on the cutter bar. 
At the rear, this draught bar is coupled to the end 
of the bridge bar on which the bridge is pivotally 
mounted. By this arrangement the bridge is inde- 
pendent of any draught stresses, and its tilting 
movement is in no way impeded. The lift lever is 
adjustable for both length and angle of movement, 
so that it can be arranged to come within convenient 
reach of the driver on different makes of tractors. 
No latch or spring box is used, as the lever auto- 
matically locks itself when it is dropped into the 
lifted position, a slight upward pull again dropping 
the bar into work. The tilting lever, which can 
also be operated from the driving seat, is arranged 
so that when the fingers are tilted upwards the lever 
is moved downwards, it being easier to drop the 
fingers into the ground than to raise them. The 
main carrying wheels have a wide tread with a 
strong centre rib to prevent side slip, and are fitted 
with renewable bushes and roller bearings. An 
inside swathboard is fitted as standard equipment. 
The width of cut is 6 ft., and the track of the wheels 
is of ample width to span the cut swath and to 
counteract the side draught caused by the cutter 
bar. Grease-gun lubrication is fitted at all points 
with the exception of a few bearings on the cutter 
bar and connecting rod, where oil is essential. 

A tool-bar frame which was also shown 
by Messrs. Ransomes, Sims and Jefferies, Limited, 
has been specially designed for certain models 
of Case tractor. It is constructed on the unit 
principle from the firm’s standard cultivating 
frames, and several combinations of tools can be 
arranged in any desired order for the particular 
work in hand. The frame is designed to take three 
sets of tools for cultivating, scuffling or hoeing. 
Three bodies are also available for making ridges, 
or for use when finally earthing up potatoes. The 
main frame is of high-carbon steel, giving ample 
strength for the heaviest work that can be performed 
by the tractor without excessive weight. In opera- 
tion, the frame is raised or lowered by a pedal, and 
this arrangement, in conjunction with the differential 
brake on the tractor, allows the whole outfit to be 
lifted, turned at the headlands, and dropped into 
work again with a minimum loss of time and space. 
The draught is taken from a point well forward of 
the rear axle of the tractor, ensuring an even pull and 
accurate steering. Provision is made to prevent side 
swing, thus avoiding damage to the plants in row- 
crop work. A hake-plate is provided to enable the 
draught to be altered, and the depth of work can be 
varied by means of holes in the cultivator tines. 
Provision is also made for the depth to be adjusted 
by the self lift. Two wheels are provided on the 
frame, and these can be conveniently placed for 
cultivating, hoeing or ridging, and ensure an even 
depth, as the frame floats when in work. A marker 
attachment, which can be swung over for right or 
left-hand marking, can be fitted. The ridging bodies 
are connected to the frame by adjustable brackets, 
so that the pitch of the bodies, different soils, and 
different conditions of work are all provided for. 
There has been a tendency for some time past to 
reduce the draught on various classes of agricultural 
implement by fitting a subsidiary engine on the 
implement itself, and an interesting example of this 
practice is the grass mower shown by Messrs. A. C. 
Bamlett, Limited, Thirsk, and illustrated in Fig. 13, 
page 32. This machine, which was entered for 
the Society’s silver medal, is of about the same 
capacity as a normal two-horse mower, but can 
easily be pulled by one horse only, the power 
required for operating the knife being supplied 








by a Villiers 24 h.p. two-stroke engine, air cooled 
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and operating on petrol. Any slip of the travelling 
wheels, in wet cutting, can have no detrimental 
effect on the efficiency of the machine, an advantage 
which is additional to the reduction in draught. 
The machine is particularily suitable for small 
farmers, but may also prove advantageous on larger 
farms owing to the reduction in the number of horses 
required when two or three mowers are at work 
simultaneously. The petrol consumption is small, 
and the cost is very little higher than that of an 
ordinary two-horse machine. As will be clear from 
the illustration, a fan is mounted on the engine 
crankshaft, with cowling to deliver the blast over 
the cooling fins. The engine is started by an ordinary 
cranked hand lever, the lever shaft being geared up 
to the crankshaft and provided with the usual auto- 
matic throwout mechanism. From the crankshaft, 
the drive is taken by chain to a layshaft on which the 
clutch is mounted, the clutch lever being within con- 
venient reach of the driver. The drive from the lay- 
shaft to the cutter crankshaft is by means of a second 
chain. The tsual gears associated with a grass 
mower are thus eliminated. The cutter bar and 
remaining parts of the machine are similar to those 
on the firm's standard models. The cutter crank, 
which is detachable, can be replaced by a pulley for 
stationary work, a strut being provided to lift the 
working parts clear of the ground when the pulley 
is fitted. The standard width of knife is 4 ft. 6 in., 
but the engine will operate a 6 ft. knife without 
diffioulty. An extra swathboard is provided if the 
longer knife is required. 

A considerable amount of research and experi- 
mental work has been carried out in both this 
country and abroad on the stimulation of plant 
growth by high-tension discharge and by artificial 
lighting. Both processes have been found to be 
highly beneficial in suitable circumstances, - the 
growth being speeded up and the weight of crop 
increased. The response of different plants to flood- 
lighting varies considerably, while alterations in the 
programme of treatment will also affect the results. 
It is inadvisable to subject the plants to continuous 
light, and eight hours’ application per night is 
sufficient to result in marked improvement. In its 
simpler form, the process can be effected by the 
use of an irradiator suspended above the plants at 
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a distance of 2 ft. to 4 ft. from the tops of the latter, 
and this arrangement is particularly suitable for use 


in glass houses, where a large number of plants may | 


be treated in the seedling stage. As an example of 
the use of such irradiators, treated cucumber seed- 
lings have cropped earlier and have given increased 
yields, strawberries have been induced to give heavy 


crops, and various decorative plants have been 
caused to flower at an earlier date. A plant 
irradiator for this class of work was exhibited 
by Messrs. General Electric Company, Limited, 


Magnet House, Kingsway, W.C.2, and is illustrated 
in Fig. 14, above. The irradiator comprises a 
casing containing a red Osira floodlighting lamp, 
with reflector, together with a choke, transformer, 
and Tesla coil for starting up the lamp. The overall 
dimensions of the casing are 4 ft. 8 in. long, 1 ft. 3} in. 
wide, and 7} in. deep. The lamps produce a brilliant 
red light, which is claimed to be of an intensity and 
constancy unobtainable by any other artificial 
means. It is well-known that red light results in a 
marked improvement in the stimulation of chloro- 
phyll, and the absorption of carbonic acid. The 
lamps are of high efficiency, the current consumption 
being about } unit per hour. The lamp is designed 
for alternating current at 220-260 volts pressure. 
The exhibits of Messrs. William Foster and 
Company, Limited, Lincoln, consisted of a 7 nominal 
horse-power single-cylinder traction engine of the 
agricultural type, a medium-size threshing machine, 
examples of “ Star " chaff cutters, and a self-feeder 


Prant [rRADIATOR; Messrs. GENERAL Evectric Company, LIMITED. 


for threshing machines. The firm’s traction engines 
are exceedingly well-known, and have been repeatedly 
described in our columns, but it may be mentioned 
that the engine shown was one of their most up-to- 
date models, embodying all the latest features. It is 
fitted with a winding drum and rope, injector and 
pump, compensating gear and all the customary 
fittings. The threshing machine is similar to the 
model shown at the last Show, and described in ENG1- 
NEERING, vol. cxxxviii, page 32 (1934). A typical 
“Star” chaff-cutter was described and illustrated 
on the same page. The self-feeder, which was a new 
exhibit, is illustrated in Fig. 15, on the opposite page. 
it is recommended as a standard adjunct for thresh- 
ing machinery, as it economises labour by dispensing 
with one man. It is also claimed to reduce the risk 
of accident, and by giving a regular feed, to increase 
the efficiency of the thresher. The feeder is simple 
and inexpensive, and consists essentially of a canvas 
conveying band, above which is an oscillating shaft 
carrying tines as shown in the illustration. The 
drive is by belt on to the band-shaft pulley shown. 
A chain passing over a sprocket on the band shaft 
drives a crank wheel, mounted above the tine shaft, 
the crank pin engaging with a slot in a lever mounted 
on the end of this shaft giving the required oscillat- 
ing motion. The sprocket on the crank wheel is of 
smaller diameter than the one on the band shaft, 
so that the oscillating shaft moves at a higher speed 
than the canvas band. The result of this arrange- 
ment is that the sheaves are given a final kick, thus 
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SeLF-FEEDER FOR THRESHING Macuines; Messrs. WILLIAM Fia. 
FostER AND CoMPANyY, LIMITED. 
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obviating any hesitation or choking. The position of 
the tines with respect to the band can be varied 
by swinging the slotted lever on the quadrant to 
which it is attached, afterwards bolting the two 
together in the required position. The arrange- 
ment of the tine-shaft drive will be clear from the 
figure. The bands of the sheaves are cut by hand, 
the tines separating the sheaves so that a con- 
tinuous even stream is fed into the machine. The 
feeder is so constructed that it can be readily accom- 
modated for hand feeding, if required at any time. 
It is fitted with ball bearings throughout. 

Messrs. John Fowler and Company (Leeds), 
Limited, Leeds, exhibited a complete range of 
their heavy-oil rotary ploughs, models of 170 h.p., 
80 h.p., 40 h.p. and 30 h.p. being represented. The 
80 h.p. model was described in ENGINEERING, 
vol. exxxvi, page 9 (1933), and the other models are 
generally similar. The firm were also showing 
examples of their heavy-oil crawler tractors, one of 
which was described in vol. cxxxviii, page 33 (1934), 
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| together with a “ Precision” road roller, and a 
| range of Fowler-Sanders Diesel engines. 


The latter 
were exhibited for the first time, and are now 
being fitted to all the firm’s heavy-oil products. 
The complete range includes 2, 3, 4, and 6-cylinder 
models, ranging from 21 h.p. to 72 h.p. The six- 
cylinder model is illustrated in Fig. 16, above. 
The heads are cast in pairs in nickel cast-iron, the 
combustion chamber being of the new Fowler- 
Sanders form. Full particulars of the head are 
not yet available, but it is of the turbulent type. 
Detachable wet cylinder liners are fitted, made from 
“Centrard” steel. These liners are surface- 
hardened and finished by grinding, and are claimed 
to possess considerable resistance to corrosive 
action. In the model illustrated, a separate crank 
case and sump are employed, the former being in 
cast-iron and the latter in aluminium alloy. In the 
two-, three-, and four-cylinder models, the two 
parts are cast integrally in cast-iron. The crank- 
case carries the main bearings, and is provided with 
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16. 72-H.P. Arriess-InJEcTION ENGINE ; Messrs. JOHN 
FowLerR AND Company (LEEDs), Lim1TED. 


lateral inspection doors on the opposite side of 
the engine to that shown in the figure. The sump 
incorporates a large well for lubricating oil, the 
suction pipe of the pump being submerged in the 
well. The pistons are of aluminium-alloy, and 
are fitted with gudgeon pins of the floating type. 
The pins are of large diameter, case-hardened and 
ground. The connecting rods are steel stampings, 
the big-end caps being secured by four high-tensile 
steel bolts. The big-end bearings are steel backed 
with white-metal linings, and are a ground fit in 
The small ends are fitted with gunmetal 
bushes. The crankshaft is machined from a solid 
forging of heat-treated carbon steel. The thrust 
bearing is at the flywheel end. The shaft is carried 
in seven main bearings, and is accurately ground 
and balanced. The journals and crank pins are 
34 in. in diameter. The flywheel is mounted on a 
flange forged solid with the shaft. The timing 
gears are of steel, with helical teeth, and are mounted 
on shafts running in ball bearings. The train is 
driven from the front end of the shaft. The gears 
are totally enclosed and pressure lubricated, and 
drive the camshaft, fuel pump, governor, dynamo 
and water pump, together with the fan. The fuel 
pump, dynamo, and water pump are on the near 
side of the engine, as shown in Fig. 16. All the 
shafts are supported on multiple bearings to ensure 
accurate gear alignment. 

The valve gear is of the overhead type, the valves 
being of large area and made from heat-resisting alloy 
steel. Both sets of valves are actuated by push rods 
having hardened ball ends engaging with hardened- 
steel pads on the rocking levers. The valve tappets 
are of the roller and plunger type, spring-loaded 
for quietness, and run in automatically-lubricated 
gunmetal guides. The gear-type pump for the 
pressure lubrication is driven by bevel gears from 
the camshaft. The crankshaft is drilled for the 
supply to the main and big-end bearings, and pressure 
lubrication is also provided for the camshaft 
bearings, rocker arms, and timing gear, as stated. 
An easily-cleaned mechanical filter is fitted on the 
delivery side, and a removable fine-mesh strainer 
on the suction side of the system. The fuel pump 
is of the standard Bosch type, the point at which 
injection commences being fixed. The injection 
nozzles are also Bosch units. The governor is of 
the centrifugal type, and is totally enclosed and 
incorporated with the fuel pump. A hand speed 
control is also provided. A special fabric filter, 
easily detachable for cleaning, is incorporated in 








the fuel main. The water-circulating pump is 
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mounted on a Nitralloy steel shaft and is readily 
accessible. The fan is mounted on ball bearings. 
An automatic decompression device is fitted to the 
engine to facilitate starting. Simms “ Vortex” air 
cleaners are mounted on the induction pipe. 

Many farmers, while employing tractors for such 
work as ploughing and open cultivating, carry out 
subsequent row-crop cultivation with horse-drawn 
implements. It is probable that the reluctance to 
employ the tractor throughout in such cases arises 
from the disappointing results obtained with tractor- 
drawn row-crop implements in the past. That the 
difficulties associated with this class of work have 
now been overcome, however, is suggested by the 
judges’ report on one of the exhibits at the Ipswich 
show last year. The exhibit referred to was a 
universal cultivator unit shown by Messrs. Miller 
Wheels, Limited, Station-road, Chelsfield, Kent. 
In the report on this machine, which was awarded 
a R.A.S.E. silver medal, the judges expressed the 
opinion that the machine is the most successful 
that they have yet seen on the market. They go on 
to say that the machine, which is again being 
exhibited this year, and is illustrated in Fig. 17, 
page 33, admits of ample adjustment in relation to 
depth, spacing and pitch, and is so designed that 
each leg or hoe blade has an independent vertical 
motion, enabling uneven ground to be worked. It 
can be controlled by the operator on the hoes at 
relatively high speeds, and the work can be done 
in less time than when employing horses. The 
cultivator is attached to the tractor by means of 
stout horn plates. These are normally bolted to the 
differential housing, and can be left in position when 
the tractor is required for other purposes. An 
adjustment for regulating the height of the culti- 
vator frame, together with the steering arms and 
riding platform, when fitted, is arranged immediately 
behind the horn plates. The adjustment takes the 
form of a nut and screw mechanism, the required 
height being maintained by means of lock nuts. 
It will be noticed from Fig. 17 that the frame is 
provided with a vertical upright at each end, from 
the tops of which chains are taken to the two ends 
of a barrel shaft mounted in front of the steering 
wheel of the tractor. The barrel shaft is provided 
with a worm wheel engaging with a worm on a 
short shaft, on the end of which is a hand crank 
located in a convenient position for the operator. 
It will be evident that by rotating the crank lever, 
the operator can raise or lower the frame so as to 
distribute the weight in any desired proportion 
between the tractor and the tools, while further 
rotation of the worm shaft will lift the tools clear 
of the ground. The frame is mounted so that it 
can swing laterally for a wide steering angle, but 
it can also be locked in the central position by 
simply swinging down a rectangular bar hinged on the 
sub-frame bolted to the tractor, the bar registering 
with side cheeks on the frame in its lower position. 
A wide variety of tools can be fitted to the frame, 
those shown in Fig. 17 being, from left to right, 
heavy cultivating tines as fitted for deep cultivat- 
ion of potato rows, ridging bodies, flexible coulters, 
and blades for setting out or side-hoeing row crops, 
and beet-lifting bodies. Ths cultivator can be 
fitted to practicaily any make of tractor, and it is 
recommended by the makers that it should be used 
in conjunction with the well-known Miller wheels, 
as in the case of the tractor shown in the illustration, 
which is a Ruston model. 

In concluding our description of the exhibits, 
a brief reference may fittingly be made to the 
entries for the Society's silver medal. There were 
only six entries this year, and only one medal was 
awarded, the successful exhibit being the Blackstone 
tractor rake exhibited by Messrs. Massey-Harris, 
Limited, and described on page 9 of our previous 
issue. The other entries consisted of a Leake 
* Precision " drill, shown by Messrs. Ransomes, Sims 
and Jefferies, Limited, a tractor shown by Messrs. 
Bristol Tractors, Limited, a Fishleigh rotary culti- 
vator, shown by Messrs. B. H. Brown Engineering 
Company, Limited, the one-horse mower shown by 
Messrs. A. C. Bamlett, Limited, and described 
above, and an automatic opening and closing gate 
shown by Messrs. W. H. Bennett, Calthwaite, 
Penrith. The Leake “ Precision " drill was described 
in ENGINEERING, vol. cxxxvi, page 7 (1933), the 
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Bristol tractor in vol. cxxxviii, page 10 (1934), and 
| the Fishleigh cultivator in vol. cxxxiv, page 708 
| (1932). The latter instrument has been somewhat 
| modified in design, the alteration in depth being 
| now effected by mounting the travelling wheels on 
a cranked axle, which may be rotated as required 
by a screw mechanism. The automatic gate 
consisted of a metal gate pivoted at the 
bottom, so that it could swing over flat on 
the ground, and counterweighted to hold it 
normally in the vertical position. Catches were 
provided on the gate posts which were released 
by the bumper on a car coming into contact with 
a hinged plate mounted at a suitable height on the 
gate, so that the latter could not be opened by 
cattle merely pressing against it. When the catches 
were released by the car bumper, the car was driven 
forward over the gate, which then swung back into 
the vertical position and automatically locked. 








TEST RUNS OF L.M.S. LOCOMOTIVE 
‘**THE PRINCESS ROYAL.” 


Deratts of exceptional performances of the 4-6-2 
locomotive No. 6200, The Princess Royal, in two test 
runs on the London, Midland and Scottish Railway, 
on Thursday, June 27, and Sunday, June 30, indicate 
what can be done by an engine of good modern design, 
under ordinary service conditions. In the first test the 
locomotive, turned out it will be remembered in 1933 
to the designs of Mr. W. A. Stanier, the chief mech- 
anical engineer of the company, was put on to the 
5.25 p.m. train from Lime-street Station, Liverpool, 
to Euston, London, with the usual driver and fireman 
ofthe run. This trial was assigned to the locomotive, 
since it is the fastest start-to-stop booking on the 
entire system, being 142 minutes for the 152-7 miles 
from Crewe to Willesden Junction. Normally the 
train has a load of from 300 tons to 360 tons, the 
long non-stop part of the run being at a booked speed 
of 64-5 m.p.h. On the run now dealt with the load 
was made up specially to 15 vehicles, including the 
dynamometer car, being 453 tons tare, or 475 tons with 
passengers. The trial was made in order that the actual 
capacity of the locomotive, of which a further 10 are at 
present in course of construction at Crewe Works, 
might be investigated under service conditions for 
hauling heavy loads at continuous high speeds. The 
maximum and minimum speeds were obtained with a 
continuous split-second chrono over minimum 
distances of half-a-mile, and checked by the dynamo- 
meter recorder. The conditions were favourable, there 
being a light south-west wind. Normal operation was 
maintained, with the regulator fully opened, and with 
a cut-off as early as possible consistent with the work. 
Actually, a maximum cut-off of 30 per cent. was used 
on the ascent from Crewe to Whitmore, 25 per cent. 
on the rise to Tring Summit, and ~~ cent. to 18 per 
cent, for the rest of the journey. @ run proved in 
every way successful, the arrival at Euston being 14 
minutes earlier than the overall schedule of 3 hours 
20 minutes for the 193-7 miles between Liv | and 
London, including two stops, at Crewe and Willesden, 
of a total duration of 5 minutes. In the long non-stop 
run, between the two last-mentioned towns, the actual 
average speed was 70-7 m.p.h. For a locomotive haul- 
ing so heavy a load, and after a run from London to 
Liverpool earlier the same day, with no special inter- 
mediate preparation, the results are claimed to be 
exceptional for this country. 

Naturally, with such a good overall performance on 
a long run, there were many stretches at particularly 
good speeds. For instance, the 67-2 miles from Welton 
to Wembley were run at an average speed of 77 -2 m.p.h., 
and for the longer distance of 139-5 miles, between 
Whitmore and Wembley, the speed ran out at 73-3 
m.p.h. The highest speed actually touched was 86-6 
m.p.h. for half a mile between Hemel Hempsted and 
King’s Langley stations, while 80 m.p.h. or more was 
attained at eight well-separated parts of the journey. 
On uphill gradients the locomotive also showed up 
well. The 10-5 miles of continuous rise from Crewe to 
Whitmore was accomplished in 12 minutes 33 seconds, 
the minimum speed on a gradient of 1 in 177 between 
Betley-road and Madeley stations being 57-7 m.p.h., 
and the 15 miles of largely adverse gradients from 
Bletchley to Tring were also run in 12 minutes 33 
seconds. 

A further dynamometer test was made with the same 
engine and a load of 20 vehicles, or 461 tons, under 
service conditions from Crewe to Glasgow Central 
Station, and back to Crewe, a total distance of 486-6 
miles, on Sunday, June 30. This run was arranged to 
determine the merits of the locomotive for sustained 
effort with heavy loads, particularly over the severe 
gradients existing in this section. Again the per- 





| formance was eminently satisfactory, especially in the | 
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| ascent of the Shap and Beattock inclines. While no 
| attempt was made to reach high speeds in this case, 
| values of 83-3 m.p.h. were attained near Nethercleugh, 
and 86-6 m.p.h. between Kirkpatrick and Gretna. 
| The journey will rank as one of the fastest ever made on 
| Scottish lines. 

| Performance on gradients was the real purpose of 
this trial. To take examples, the rise from Lancaster 
to Shap may be considered. This distance of 37-7 
miles involves a climb virtually from sea level at 
Hest Bank, to 915 ft. above sea level at the Shap 
| Summit. It was accomplished in 41} minutes from 
the Lancaster start. On the first stage of the severe 
part of the climb, that is from 13 miles below Miln- 
thorpe to Grayrigg, where the run of gradients in the 
final 6} miles is 1 in 104, 1 in 124, 1 in 131 and 1 in 106, 
the minimum speed was 43 m.p.h. The climb to Shap 
Summit comprises 5} miles, of which 4} miles are at 
1 in 75. The time taken between Tebay Station and 
the Summit, 5-5 miles, was 7 minutes exactly, giving 
an average speed of 47-1 m.p.h., with a minimum of 
35 m.p.h. 

The other steep gradient of the run, that of Beattock 
Bank, consists of 10 miles from Beattock Station to the 
Summit Box, the gradients varying between 1 in 69 
and | in 88. The train entered this section at 58-4 
m.p.h., and occupied 16 minutés 24 seconds in the 
ascent, the average speed being 36-4 m.p.h., and the 
minimum, 30 m.p.h. In the southbound direction 
both rises are of an easier character, although they 
involve protracted climbing. The performances were 
particularly good, and such as might have been antici- 
pated from those obtained on the more gruelling test 
northwards. It should be noted that the weather 
conditions were not wholly favourable, rain being 
encountered on the down journey, particularly between 
Carlisle and Beattock. Analysis of the dynamometer 
ear records, for the Crewe-Glasgow-Crewe tests, 
showed that the coal consumption averaged 52-6 lb. per 
mile (Grimethorpe), and the water 39-2 gall. per mile. 








ROBERT HOOKE, 1635-1703. 


On July 18 occurs the tercentenary of the birth of 
Robert Hooke, one of the greatest of experimental 
philosophers, and one whose name is known to every 
engineer as the discoverer of the fundamental law that 
stress is proportional to strain in elastic materials. 
When he made this discovery Hooke was only twenty- 
five years of age, but even then had gained the friend- 
ship of men such as John Wilkins, Seth Ward, Sir 
William Petty, Thomas Willis and Robert Boyle, and 
was a constant attendant at the meetings of that 
“experimental philosophical clubbe ’’ at Oxford which 
was the forerunner of the Royal Society. Born at 
Freshwater, Isle of Wight, in 1635, at thirteen he had 
entered Westminster School, and five years later, with 
a sound classical education, received at the hands of 
the famous Dr. Busby, yet absorbed in the study of 
mechanics, ‘‘ his first and last mistress,’ had become 
a chorister and servitor at Christ Church, Oxford. The 
eight or nine years he spent at the University provided 
him with many opportunities to follow his favourite 
studies, and to this period belong some of his most 
important inventions and researches, while his associa- 
tion with Boyle led to his being appointed the first 
curator to the Royal Society. According to the 
Journal Book of the society, on November 12, 1662, 
Sir Robert Moray proposed him as curator, and this 
being agreed to, the members laid down “that Mr. 
Hooke should come and sit amongst them, and both 
bring in every day of the meeting three or four experi- 
ments of his own and take care of such others as 
should be mentioned to him by the society.” 

The appointment of Hooke was of far-reaching 
importance to himself and to the promotion of natura! 
knowledge. It placed him in a position where his great 
gifts could have full play while the society had the 
advantage of the services of one of the most original 
and inventive minds of all time. His acceptance of 
the curatorship was followed in 1663 by his election as 
a Fellow; in 1664 he was made Cutlerian lecturer on 
mechanics, and in 1665 he succeeded Dacres in the 
chair of geometry in Gresham College, where the Royal 
Society then met, and which henceforth became his 
home. The year 1665 also saw the publication of his 
Micrographia: or Some Physiological Descriptions of 
Minute Bodies made by Magnifying Glasses, with 
Observations and Inquiries Thereupon. This is one of 
the most suggestive books on science ever published, 
and contains the germ of many important discoveries 
and inventions afterwards made. Hooke had already 
become known for his application of the spring balance 
to watches, for his improvements in barometers, ther- 
mometers and air pumps, and for his views and experi- 
ments on gravity; and in his Micrographia, among 
other matters, he gave an account of his observations 
on capillary attraction, described the cellular structure 
of plants, dealt with the theory of colour and light, 
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stated his views on combustion, and defined heat as 
‘‘a property of a body arising from the motion or 
agitation of its parts.” 

The publication of Hooke’s Micrographia coin- 
cided with the coming of the plague, which drove 
many of the Fellows of the Royal Society into the 
country and Hooke for some months resided with 
Wilkins and Petty at the home of the Ear! of Berkeley, 
near Epsom. He was back again at Gresham oy 
by February, 1666, but six months later came the 
Great Fire, and Hooke, in October of that year, was 
appointed one of the Surveyors of the City. With his 
colleagues, it was his duty to survey the streets and 
houses, and superintend the rebuilding. Through this 
appointment, too, he became an architect and was 
the designer of “‘ the Hospital called Bedlam for the 
Reliefe and Cure of Persons Distracted ’’ at Moorfields, 
the College of Physicians and the Merchant Taylors 
Hall. His scientific work, however, continued unabated, 
and in 1674 he published his Atlempt to Prove the 
Motion of the Earth, in 1676 his - Description of 
Helioscopes, and in 1679 his Cometa. For many 


years a diary of his, covering the years 1672-1680 has | better 


lain in the Guildhall Library. This has now been 
transcribed and edited by Mr. H. W. Robinson and 
Mr. Walter Adams, and published by Messrs. Taylor 
and Francis. Probably compiled for no eye but his 
own, the record shows Hooke as indefatigable. He 
must have been known to hundreds and the diary 
bears testimony to his versatility and energy. The 
names of noblemen, aldermen, justices and merchants 
jostle those of Newton, Halley, Wren, Tompion, 
Flamsteed, Pepys, Goddard and a score of other well- 
known men of science, and there seem to have been 
few scientific matters he was not interested in. To 
those who wish to get an insight into Hooke’s activities, 
it is invaluable. It is further of interest inasmuch as 
it leads to a reconsideration of the estimates of his 
character, As a lonely old bachelor, livi in the 
somewhat neglected mansion of Sir Thomas Gresham, 
he may have become, as Waller, his biographer, says, 
melancholy and mistrustful. In middle life, however, 
he was described as “‘a person of great virtue and 
goodness *”’ and of “ prodigious inventive head,” and it 
is as such, perhaps, that he ought to be remembered. 
Though never in robust health, he lived to the age of 68, 
passing away on March 3, 1703. He died in Gresham 
College, and a few days later was buried in the chancel 
of St. Helen’s, Bishopsgate, his funeral being attended 
by many of the members of the Royal Society, which 
he had served so well. 








THE ALKALI, &c., WORKS REPORT. 


THovucH published as being the annual statement 
of the Chief Inspector and his confrére in Scotland, of 
the work carried out under the provisions of the Alkali, 
&c., Works Regulation Act, and the Orders made in 
connection with it, the Alkali, &c., Works Report is, 
in effect, much more than its title suggests. To the 
student of industrial economics, trade tendencies, and 
the like, it furnishes clear evidence of the gradual 
return to more prosperous conditions, and provides 
an idex of how far this has progressed in certain very 
important key industries. It also reflects the changes 
which are always occurring in the demand for specific 
commodities, consequent upon alterations in works’ 
processes or in the requirements of users. It reveals 
also something of what is being done in the important 
matter of clearing the atmospheres of industrial towns, 
and supplements, in an interesting way, the reports of 
the Department of Scientific and Industrial Research 
on atmospheric pollution, the latest of which was re- 
viewed in these columns as recently as May 24 last, page 
559. 

The present report* on alkali and kindred works is 
the seventy-first, and is no exception to the series it 
follows in the interest of its contents. As evidence of 
the recovery referred to above, it shows an increase in 
the number of works in England and Wales registered 
under the Act during the year 1934 of 17, that is from 918 
to 935; this is the first occasion since 1917 on which 
an increase in the number of registered works could 
be recorded. These works were concerned with various 
processes which altogether showed an increase for the 
year of from 1,759 to 1,802. Detailed examination of 
the information confirms the impression thus con- 
veyed of the improved trade conditions. For instance, 
dealing with alkali and copper (wet process) works, 
the amount of salt decomposed in the year 1934 was 
58,679 tons for the salt-cake process, and 7,761 tons for 
the wet copper process. Compared with the previous 
year, these figures indicate increases of 2,206 tons and 
2,669 tons, respectively. Sulphuric acid production 
rose by 481,500 tons to a total of 730,000 tons. Although 
the number of plants registered for the production of 
sulphate and muriate of ammonia showed a small 

* Seventy-First Annual Report on Alkali, &c., Worke. 
H.M. Stationery Office. Price 9d. net. 
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decrease, which has been characteristic of recent years, 
the encouragement given by the Ammonia Committee 
of the Institution of Gas Engineers to the econcentra- 
tion of gas liquors from small works, and their delivery 
to central works for further treatment, is graduall 
having a marked effect. An increase of six a | 
centralised concentration and treatment centres is 
reported, and a further considerable addition is now 
anticipated. The indications are that the policy of 
wasting ammoniacal liquors is now being reversed. 

The use of chlorine in industry is ex , and 
a number of new works have been registe’ Its 
employment in paper and calico bleach works is stated 
to have proved quite satisfactory, since the super- 
vision is now — adequate for a potentially dan- 
gerous process. extraction of benzol from coal 
= continues to grow in favour, and an increase of no 
ewer than 46 in the process returns is due to this. 
Where works have found difficulty on account of the 
excessive formation of sludge in the oil used for scrub- 
bing the gas, the trouble has been generally overcome 
by using a more refined oil, such as spindle oil, or by 
ing of the gas prior to scrubbing. 

In regard to Scotland, a cause for satisfaction is to 
be found in the state of the chemical industries. The 
increase that was a feature of 1933 has been main- 
tained during 1934, increased production having been 
recorded throughout the heavy chemical industries. 
Acid production exceeded the 1933 figures by 20 per 
cent., and there was an increase of 10 per cent. in the 
amount of sulphate of ammonia produced, In the 
last process, rationalisation, by concentrating the 
treatment in large works where acid is produced 
under favourable conditions, has been further extended. 
A more optimistic outlook is taken at present in 
industry, and the Scottish manufacturers are giving 
proof of this by investing capital. While, generally 
speaking, there was renewed activitv in most districts, 
it was still, unfortunately, of course, the case that 
poverty continued in certain di areas, such as 
the Tyneside and Merthyr. These districts are 
anxiously watching the development schemes of 
various kinds, some of which may bring about an 
increased demand for coal. 

A noteworthy feature of modern chemical processes 
is the extending use of, and reliance upon, instrumental 
equipment and automatic recording devices for the 
purpose of indicating the progress of operations. 
Although the initial cost of installing such instruments 
is, in some instances, rather heavy, it has frequently 
been found to result, in the long run, in economy. 
Not only is more efficient working assured, but risk 
of accident is greatly reduced. 

On the subject off atmospheric cleanliness, manufac- 
turers have, in most instances, realised their respon- 
sibilities to the community, and have manifested every 
willingness to co-operate in efforts to reduce nuisances 
to a minimum. Complaint is made, however, in the 
report with regard to the emission of green gas from 
coke ovens. In the opinion of the Chief Inspector for 
England and Wales, this is a matter of reproach to 
an industry which prides itself on being progressive 
and efficient, as indeed it is in other respects. A new 
type of charging car is now being tested on a battery 
of low-temperature carbonisation retorts, in the hope 
that its use may result in a reduction of smoke and 
fumes. In Sheffield steel works, the contention that a 
smoky flame is necessary, in order to prevent scaling 
and decarburising during the heating of billets and 
sheets, has long proved a difficulty in connection 
with smoke problems. Recent developments indicate, 
however, that quite satisfactory results can be attained 
without the emission of smoke, even where coal is 
used for fuel. The Sheffield Manufacturers’ Smoke 
Abatement Research Committee is actively encouraging 
research work in this direction, and the efforts are 
reported as proving effective. 

At a cellulose-acetate works where a nuisance was 
caused by the escape of sodium-acetate dust, the 
introduction of a washing plant has proved satis- 
factory and ended the trouble. With regard to the 
washing plant installed at Battersea Power Station, 
the report states that, through a long series of experi- 
ments, it has been found that the method of dealing 
with the sulphur oxides in the waste gases is reliable 
and effective. This matter has several times been re- 
ferred toin our columns. At the Tir John North Power 
Station, Swansea, recently opened, where pulverised 
fuel is in use, washing plant for the elimination of 
dust and sulphurous gases has been installed. With 
pulverised fuel, some dust-arresting nt becomes 
imperative if inconvenience to the neighbourhood 
is to be avoided. With other forms of fuel, a high 
chimney ensures the dispersal of the waste gases to 
such an extent that inconvenience by sulphurous 
fumes is unlikely at ground level. Nevertheless, 
the pollution of the atmosphere is not lessened, and 
the incidence of a large fuel consuming installation has 
a marked effect on local conditions. Dust emission 





from cement works is also a source of trouble. In 
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some cases recorded, relief followed upon the intro- 
duction of electrical precipitators, though the need 
for adjustment involved stoppages to make them. 
The chain system of dust arresting is stated to have 
been developed to a state of maximum efficiency. 
As an offshoot from this, the calcinator has been 
installed at several works. This is designed to utilise 
the sensible heat of the kiln gases to the slurry, 
leading to fuel economy, but it seems to be evident that 
its installation needs to be accompanied by the provision 
of really efficient dedusters. 

By the Order of 1935, under the Alkali &c., Works 
Regulation Act, additions have been made to the types 
of works required to be registered annually. Amon 
these are benzene works, where any wash —. 
for the scrubbing of coal is disti or in whic 
crude benzol = eeu ‘wade in yep! a ge is 
recovered ; works in which bromine is , or used 
in any manufacturing ; and those in which 
hydrofluoric acid is evolved in the uction of the 
liquid acid or its compounds. works in which 
argillaceous and calcareous .materials are used in the 
production of cement clinker must also now be regis- 
tered. 


ig 
oil used 





NEW FOUNDRY AT THE ROCHES- 
TER WORKS OF MESSRS. WINGET, 
LIMITED. 


Orrortunittes for laying out a mechanised foundry 
on a considerable scale ab initio are, in the south of 
England at all events, infrequent, but Messrs. Winget, 
Limited, Rochester, have able to install the 
interesting plant now to be described by the skilful 
adaptation of a large boiler shop on premises formerly 
occupied by Messrs. Aveling and Porter, Limited, now 
of Grantham. An idea of the new foundry may be gained 
by the illustrations given in s. 1 to 6, on pages 
36 and 37. Messrs. W , Limited, moved from 
Warwick into the works at Rochester early in March, 
1934, one of the factors dictating the removal being 
the firm’s decision to make their own castings. These 
had previously been purchased elsewhere, but diffi- 
culties of supply in connection with expanding output 
rendered a continuance of this procedure undesirable. 
The existing foundry in the Rochester works did not 
lend itself to modern “ straight-line’ methods, a con- 
tinuous casting plant being one of the features of the 
new scheme, and it is, accordingly, being converted 
for jobbing work as distinct from the ope prema an 
methods of the new foundry. The layout of the latter 
is shown in the lower part of the plan given in Fig. 3, 
the site of the old rate being shown across the works 
road towards the top of the illustration. The actual 
conversion of the old boiler shop entailed a considerable 
amount of work, heavy press foundations, &c., having 
to be removed and, in between the bays, steel pillars 
for carrying the crane gantries having to be substituted 
for old, and somewhat insecure, cast-iron columns. 
Certain parts of the roof had also to be rebuilt, to 
secure correct lighting conditions and in one place to 
assist, by suitable louvres, in the aeration of the con- 
ditioned sand conveyed to the moulding machines. 
The views given in Figs. 1 and 2 must, however, 
suffice to give a general idea of the reconstructed shop 
without further comment. 

Referring again to Fig. 3, it will be seen that the 
first bay of the foundry contains three cupolas and 
their platform ; then comes a continuous-casting plant. 
approximately 390 ft. long by 30 ft. wide, and finally 
the sand-conditioning plant, the space between the 
two latter being intended for future extension of the 
continuous-casting plant. This bay will be now 
considered, taking the casting plant first. A general 
view of the mould conveyor appears in Fig. 1, but 
the portion of it shown in Fig. 4 is, perhaps, more 
informative. The conveyor consists of 80 cast-iron 
plates, 3 ft. 3 in. wide by 4 ft. 6 in. long, each plate 
having six wheels mounted on roller bearings. Four of 
these wheels support the plate and run on rails, The 
other two have their axes vertical and run between 
parallel guide rails, thus preventing any transverse 
movements of the plates. The poe of the conveyor 
can be varied from 7 ft. to 21 ft. per minute. It is 
electrically driven, the motor transmitting motion 
through reducing gear and a Croft variable-speed gear. 
The motor is of 7 h.p., though with the present le 

of conveyor only 2} h.p. is needed when fully | 

with moulds. The conveyor travels in the direction 
of the arrows in Fig. 3. e side nearest the wall in 
Fig. 4 takes the poured moulds, which travel from the 
cupola along the full length of this side, round the end 
and along the other side to the ape indicated by the 
two men, engaged in emptying the moulds, seen to the 
right of Fig. 1. This journey gives a cooling time of 
approximately 10 to 32 minutes, which has proved 
quite satisfactory for the class of work at present 
handled. The extension of the conveyor will, naturally, 
increase thesetimes. The finished boxes are loaded on 





the length of conveyor seen in the foreground of Fig. 4. 
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The space in the interior of the conveyor affords | 
room for 14 moulding machines, of which eight are at 
present installed. Sand is supplied to them by the 
individual hoppers seen in Fig. 4. The hoppers are 
filled, as required, by a belt conveyor above them, the 
gantry for which can be seen in the top left-hand corner 
of Fig. 4. Four of the moulding machines are of the 
hydraulic-squeeze type, one is of the roll-over type 
and the other of the squeeze-and-draw type, the two 
latter using a moulding box 21} in. in inside diameter. 
All these machines were supplied by Messrs. Foundry 
Equipment, Limited, 15, Victoria-street, London, 
S.W.1. The two remaining machines are of United 
States manufacture, being of the Nicholls squeeze-jolt 
type. The hydraulic machines are operated from a 
hydraulic plant consisting of a motor-driven pump 
and deadweight accumulator giving a pressure of 
750 lb. per square inch. This plant was manufactured 
by Messrs. Fielding and Platt, Limited, Gloucester, and 
is installed in the “ cooling" loop of the conveyor 
as shown in the plan, and as may be seen in Fig. 1. 
To the right of this illustration is seen a grating in 
the floor. This covers the belt conveyor transferring 
the sand from the moulding boxes to the conditioning 
plant. The sand is deposited on the belt by a jolt- 
knockout machine, at which the two men previously 
referred to are engaged. 

The return belt is 24 in. wide and is made of heat- 
resisting rubber with vulcanised joints to prevent 
sand leakage reaching the idlers. It emerges from 
the floor at the conditioning plant, as shown in Fig. 2, 
and discharges the sand over a magnetic pulley to 
remove tramp iron. The discharge of the iron-free 
sand takes place on to a cross-belt conveyor, on to 
which an inclined belt also deposits new sand or coal- 
dust, as required. These materials are supplied from 
separate hoppers feeding the inclined belt and situated 
under a filling grating in the floor. The cross-conveyor 
belt serves a vertical elevator which delivers the sand 
on to a revolving screen situated above the hopper 
seen to the right of Fig. 2. The hopper has a 
capacity of 22 tons and discharges on to a table 
rotating at 3 r.p.m. The sand is deflected from the 
table by a scraper into a large electrically-driven pan 
mill provided with both smooth and serrated rollers 
and having an exceptional number of plough fingers 
for diverting the sand and gradually feeding it towards 
the outlet in the centre of the pan. 

On leaving the pan the sand falls on to a cross 
conveyor, from which it is elevated to a distributing 
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conveyor on the top of the large hopper seen in the 
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centre of Fig. 2. The bottom of the hopper is closed 
by the belt delivering the ground sand to the con- 
tinuous-casting plant, the quantity delivered being 
regulated by a gate 1 in. of opening of which gives a 
supply of 8 tons per hour. The pan mill has a capacity 
of 30 tons per hour, and the storage hopper holds 
40 tons. The delivery belt conveyor terminates inside 
the “ cooling" loop of the continuous moulding con- 
veyor, and the sand is there picked up by the elevator 
seen behind the hydraulic plant in Fig. 1 and passed 
through a disintegrator, which opens it up and aerates 
it. Thence by an inclined conveyor the sand passes 
on to a conveyor belt running over the moulding- 
machine hoppers. It is diverted into the particular 
hopper needing to be filled by a throw-off adjusted in 
position by hand. The sand can also be discharged 
down a chute spanning the mould conveyor and 
situated near the end of the gantry, which gives a 
supply to the next bay of the foundry. The sand 
delivered to the moulding machines is tested by the 
metallurgist every hour with an American Foundry 
Association testing equipment. The mean figures of 
an average day's results are: permeability, 33-5; 
bond, 16-7 lb. breaking load ; moisture content, 4-25. 
A separate laboratory for sand testing is provided so 
as not to interfere with the work of the analytical and 
heat-treatment laboratory. No “ backing” sand is 
used. 

Before describing the melting plant, it is necessary 
to refer briefly to the material handled. Alli the 
castings made by Messrs. Winget, Limited, are of 











“ENGINEERING” 


Meehanite metal. This is a grey iron in which uni- 
formity in microstructure, density and hardness is 
secured by the accurate deposition of graphite in a 
carbide base. The process has been developed in the 
United States, and Messrs. Winget, along with a 
limited number of other firms, are producing it in this 
country under licence. For general engineering pur- 
poses, manufacture is controlled to produce five types 
of the metal, the specific qualities of the several types 
being varied according to the purpose for which the 
particular casting is required. Thus, for example, 
strength and toughness may be called for, or corrosion 
and acid resistance, or abrasion and erosion may have 
to be guarded against. It is, further, capable of being 
heat-treated when, say, exceptional tensile strength 
or hardness is required. The first of the five types, 
the “ A” Meehanite, is stated to have a tensile strength 
of about 22-34 tons per square inch as cast, and over 
31-2 tons per square inch when heat treated; a com- 
pressive strength of 74-1 tons per square inch, heat 
treated; and a Brinell hardness of 160 minimum as 
cast and 600 maximum, heat treated. Its other charac- 
teristics, such as elastic limit, yield point, &c., appear, 
from the figures submitted to us, to be equally good, 
whilst its resistance to wear and corrosion are of a 
distinctly high order. It is also claimed that growth 
and distortion under continued heat are of negligible 
proportions. The machinability, as we verified by in- 
spection, is good, 35 ft. to 40 ft. per minute being 
practicable using high-speed steel-cutting tools. A 
mirror-like finish can be obtained. The purposes for 
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Fie. 5. CupoLtas FoR MEEHANITE METAL. 


which Meehanite has been used include such diverse 
ind unusual applications for grey cast iron as motor-car 
engine crankshafts, press dies, and beater arms for 
pulverisers. In addition to these applications which 
require a high degree of strength or resistance to 
impact, it is stated to be suitable and economically 
practicable for nearly every purpose for which ordinary 
cast iron is used, its increased strength permitting lighter 
scantlings to be employed. A microphotograph of the 
‘A” Meehanite is reproduced in Fig. 6. This shows 
in etched section and illustrates very good pearlite, 
an even distribution of graphite and the presence of 
only a small amount of phosphide. We are indebted 
tor this photograph to Messrs. The International 
Meehanite Metal Company, Limited, 14-20, Church- 
street, London, N.1. 

The various types of Meehanite are produced from 
one or other of three cupolas. These are shown in 
Fig. 5, but it may be remarked that, since the photo- 
graph was taken the small cupola at the left-hand has 
been replaced by one of the same size as that in the 





centre, which has a maximum internal diameter of 
42 in. These large cupolas were supplied by Messrs. 
The Constructional Engineering Company, Limited, 
Charles Henry-street, Birmingham. They each have 
eight tuyeres, a deep wind belt with tangential blast, 
and the well is relatively low. The large letters seen 
near the centre cupola serve to advise the men con- 
cerned of the nature of the particular cast, the letters 
being illuminated as required, “‘C” in Fig. 5 being 
so illuminated. The structure in front of the left-hand 
cupola is for adding calcium silicide to the molten 
metal as it runs into the ladle, this being part of the 
Meehanite process. It consists of a small electrically- 
driven fan discharging the silicide, which is of a finely 
granular nature, through a spout directly over the 
metal stream. The air supply to the cupolas is under 
direct control. It is measured by a Campion blast 
meter and is regulated in accordance with the atmos- 
pheric conditions prevailing at the time, an aneroid 
barometer and a thermometer forming part of the 
control equipment. A sample is drawn from each 
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ladle poured in order to control machinability. This 
sample is cast into bars having an acute wedge-shaped 
cross-section. The mould is of metal and the result is 
that the apex of the wedge is definitely chilled. On 
quenching, the bars are broken with a hammer, and 
the extent of the chill observed gives a measure of the 
machinability, a maximum limit of chill determining 
unfitness in this respect. 

The metal is distributed by ladles handled by 
overhead electric cranes, the continuous-casting 
machine, when light articles are being cast, being 
handled by pouring from hand shanks. The layout 
of the second and third bays of the foundry will be 
clear from the plan. At present, part of the area is 
used for the moulding of castings too large to be 
handled by the continuous-casting plant, the cores 
being made in the old foundry across the roadway, as 
core-ovens were already in existence there. A con- 
tinuous core-drying stove of the most modern type and 
having two-tier trays 2 ft. by 6 ft., is, however, in 
hand for this shop, which will eventually become the 
core shop for the continuous-moulding machine. The 
jobbing work will then be done in the old foundry, 
which, by the erection of a cupola, will become a com- 
pletely self-contained unit. The fettling shop equip- 
ment at present comprises a Tilghman sand-blasting 
machine with an 8 ft. cubical cabinet ; a rumbler; a 
Roberts disc double-ended grinder ; two double-ended 
grinders, one having 24 in. by 3 in. wheels and the 
other 14 in. by 2 in. wheels; and a 30 in. Jackman 
surface grinder. Jigs and gauges are used wherever 
practicable, to ensure uniformity and rapidity of 
output. A complete equipment of pneumatic chisels is 
installed. The air supply and that for the pneumatic 
moulding machines is provided by a vertical two- 
cylinder Broom and Wade compressor driven by 
Texrope from a 60-h.p. electric motor. Electric drive 
is used generally throughout the foundry. The con- 
tinuous-casting plant alone employs 19 motors, of 
which the control is centralised in a compartment 
adjacent to the casting stores. The control is arranged 
for consecutive starting of the several units, and push 
buttons are fitted at various points of the plant for 
emergency stopping. 

Outside the new foundry and near the cupolas is the 
stock yard, pig, steel scrap, limestone, &c., being 
brought by barge on the River Medway and unloaded 
on to a wharf. The material is handled by an electri- 
cally-operated derrick crane with a radius of about 
90 ft. in an overbalance skip. On the contact of the skip 
with the parapet of the cupola-loading platform it tips 
and discharges its load into the appropriate bin. These 
bins have a total capacity of 150 tons and are 
served by overhead telphers. These are fitted with 
dial weighing machines, so that precise control of the 
different charges is secured, the amounts being strictly 
in accordance with the metallurgist’s specifications. 

In conclusion, it may be said that the foundry is 
not designed exclusively for Messrs. Winget’s own 
requirements. Castings to 10 cwt. weight can be made 
in Meehanite in the jobbing shop. The continuous 
moulding plant is well suited for the rapid production 





of light castings, 30,000 hot plates for electric stoves 
in heat-resisting Meehanite, and 115,000 pallets for 
concrete-tile machines in another grade, having been 
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produced on it to date. The production methods | 
are well organised and the foundry works as a self- 
contained unit, that is, the castings for Messrs. Winget’s 
own use are sold to the firm, a procedure which enables 
the advantages of mechanisation to be properly 
assessed. We understand that the layout of the new 
foundry is primarily due to the present foundry 
manager, Mr. H. M. Thompson. 








STOCKPORT CORPORATION 
WATERWORKS EXTENSIONS. 


Iw our report of the Summer Meeting of the Whit- 
worth Society, which appeared on page 17 of our issue 
of last week, we gave a brief description of the dam 
now in course of construction in the Goyt Valley, 
which was visited in the course of the meeting. By 
the courtesy of Mr. T. Dearden, the Borough Water 
Engineer of Stockport, we are now able to give some 
further particulars of this interesting work. The Goyt 
Valley water scheme, which was authorised by the 
Stockport Corporation Acts of 1930 and 1934, forms 
an important extension of the Corporation water 
undertaking. It comprises two impounding reservoirs, 
to be known as the Fernilee and Errwood Reservoirs, 
together with catchwaters, filters, aqueducts, service 
reservoirs, &c, The scheme is designed for develop- 
ment by stages, as the demand for water increases, and 
at the present time the lower, or Fernilee, reservoir is 
under construction. The entire drainage area of which 
the yield is to be utilised is rather more than 5,900 acres 
in extent, of which about 5,250 acres are directly 
tributary to the impounding reservoirs, supplies from 
the remaining 650 acres being conveyed by catchwaters. 
The Corporation has purchased almost the whole of 
the drainage area, and has made arrangements for the 
remainder to be kept free from pollution. 

The Fernilee Reservoir, now under construction, 
is expected to have an ultimate capacity of 1,100,000,000 
gallons. The water area, with the reservoir full, will 
be 1} miles long and will cover 86 acres. The top 
water level will be at 800 ft. O.D. The site of the 
reservoir lies in a synclinal basin of the Millstone 
Grit series, and as the axis of the basin is almost 
coincident with the bed of the River Goyt, the natural 
formation is generally known as the Goyt Trough. The 
strata consists generally of massive beds of sandstone 
and shale alternating with one another, and a satisfac- 
tory foundation for the central trench was found in one 
of the shale beds. As anticipated, it was found that 
the east side of the valley, between the river and the 
old High Peak Railway, was largely occupied by an 
extensive fault in which the ground had been so crushed 
and deformed as to make it practically impermeable. 
A satisfactory foundation was reached at this point 
after excavation to a depth of 232 ft. below ground level. 

As stated in our earlier note, the Fernilee dam, or 
embankment, is of earthwork, with a puddle core, and 
is founded on the concrete with which the central 
trench is filled. The strata was impregnated with 
cement grout, introduced through boreholes at each end 
of the trench. The embankment has a height above 
river level of 130 ft., a length of 650 ft., and a maximum 
width at ground level of 750 ft. The discharge tunnel 
built through the embankment has a length of 750 ft., 
and is of semi-circular arch form, 12 ft. wide and 12 ft. 
high. A valve shaft, 12 ft. in diameter and 130 ft. 
high, connects the tunnel with a valve control house 
built on the top of the embankment. As already ex- 
plained, the town supply pipe and the compensation 
water pipe are carried through the tunnel, their valves 
being operated from the control house. The amount 
of compensation water to be supplied is not yet deter- 
mined. It is dependent on the report of referees who 
have been appointed under the 1930 Act to ascertain 
the rainfall for the purpose, the basis being one-third of 
the annual available rainfall to be discharged con- 
tinuously. The overflow weir has a width of 250 ft., 
and the waste watercourse a width of 40 ft. The 
contractors for the reservoir, which is nearing comple- 
tion, are Messrs. Lehane, Mackenzie and Shand, 
Limited, of Derby, the consulting engineers being 
Mesars. G. H. Hill and Sons (Manchester), of 
Manchester. 








Tax Instrrurion or Propuction ENGInEERs.—A 
number of members of the London and Luton Sections 
of the Institution of Production Engineers visited the 
works of Messrs. The De Havilland Aircraft Company, 
Limited, at Hatfield, on the afternoon of Thursday, 
July 4. The party was received by Mr. F. T. Hearle, 
general manager, and by Mr. A. T. 8. Groombridge, works 
manager, Mr. Groombridge being President of the 
London Section for the current year. After a comprehen- 
sive inspection of the works, the party visited the 
adjoining aerodrome, and were able to see there the De 
Havilland Comet machine which won the England to 
Australia air race last autumn. Lord Sempill is Presi- 


dent-elect of the Institution for the 1935-1936 session, 
and the general sora f is Mr. Richard Hazleton. 
offices are at British In 


The 
dustries House, Marble Arch, 





London, W.1. 





ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in ~~ . The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at above address, 
the reference number being quoted in each case. 

Cables, Cable-Boxes, &c. Indian Stores Department, 
Simla; July 23. (T.Y. 5,002.) 

Turbine Pumping Plant, tube-well, vertical = . 
with head, cold-starting crude-oil engine-driven, 
capable of delivering 15,000 gallons per hour against a 
total head of 70 ft. Indian Stores Department, Engi- 
neering Section, Simla; July 23. (T.Y. 5,004.) 

Pumping Plant, air-lift, for Military Engineer Service 
at Lucknow. Indian Stores Department, Simla ; 
August 6. (T.Y. 5,007.) 

Brass Piping and Sheets, also co 
sizes. South African Railways an 
burg; August 6. (T.Y. 5,008.) 

Accumulator Plates and Separators. Posts and Tele- 
graphs Department, Melbourne ; August 6. (T.Y. 5,011.) 

Copper Pipes, | for k tives. South African 
Railways and Harbours, Johannesburg; August 12. 
(T.Y. 5,012.) 

Travelling Breakdown Cranes, steam, one 36-ton ; 
ow 19 (T.Y. 5,018), and one 60-ton; August 26 
(T.Y. 5,019). South African Railways and Harbours, 
Johannesburg. 

Pumping Set, turbine, vertical-spindle, tube-well. 
Indian Stores Department, Engineering Section, Simla ; 
August 1. (T.Y. 5,021.) 

Steel Lighter, 100-tons capacity, for the Engineer and 
Harbour Master, Port Blair. Indian Stores Department, 
Simla ; August 15. (T.Y. 5,024.) 

Line Material for teleph and grap Union 
Tender and Supplies Board, Pretoria; August 9. (T.Y. 
5,025.) 

Electricity Meters, 67, 0f various capacities, together 
with spares. State Electricity Supply and Telephones 
Administration, Montevideo ; August 23. (T.Y. 5,033.) 


r sheets of various 
arbours, Johannes- 
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BOOKS RECEIVED. 


Structural Steelwork. Section Tables. London: 
Steelwork Association. [Price 3s. 6d.] 

Handbook on Offensive Trades. By Davip Rownatp. 
Edinburgh: William Hodge and Company, Limited. 
[Price 15s. net.) 

West Highland Steamers. By C. L. D. Duckwortna and 
G. E. Lanemurr. London: Richard Tilling. [Price 


6s. net.] 

Modern Electric Clocks. Principles, Construction, Instal- 
lation, and Maintenance. By Stuart F. Purtrorr. 
Second edition. London: Sir Isaac Pitman and Sons, 
Limited. [Price 7s. 6d. net.) 

Man and the Machine. Edited by Hupert Wii11aMs. 


London : George Routledge and Sons, Limited. [Price 





British 


68. net.) 

The Water Engineers’ Handbook and Directory, 1935. 
London: ‘ Water and Water Engineering.” [Price 
8s. 6d. net.] 


Management Planning and Control. By A. G. H. Dent. 
London: Gee and Company (Publishers), Limited. 
[Price 108. 6d. net.] 

Steel and its Heat Treatment. By D. K. Buttens. Third 
edition rewritten. New York: John Wiley and Sons, 
Incorporated. London: Chapman and Hall, Limited. 
[Price 25e. net.) 

Thermodynamique des Gaz Humides. Part 1. Théorie. 
By G. Van LerRBERGRE and P. Giansporrr. Brussels : 
Paul Glansdorff. 

Seehafenbau. Vol. III. Part 2. By Dr.-Inc. F. W. 
Orro Scuutze. Berlin: Wilhelm Ernst und Sohn. 
[Price 5-70 marks.]} 

Atomic Physics. By Max Born. Authorised Transla- 
tion by Jonn Doveatt. London: Blackie and Son, 
Limited. [Price 17s. 6d. net.] 

United States Geological Survey. Water Supply Paper 

Surface Water Supply of the United States 


No. 744. , 
1933. Part 4. St. Lawrence River Basin. [Price 
l5cents.] No.747. Part7. Lower Mississippi River 
Basin. [Price 10 cents.] No. 749. Part 9. Colorado 


River Basin. [Price 10 cents.] No. 751. Part 11. 
Pacific Slope Basins in California. [Price 30 cents.] 
No. 753. Part 12. North Pacific Slope Basins. B. 
Snake River Basins. [Price 15 cents.] Washington : 
Superintendent of Documents. 

United States Geological Survey. Bulletin No. 856. 
Geology of Big Horn County and the Crow Indian 
Reservation, Montana. With Special Reference to the 
Water, Coal, Oil, and Gas Resources. Washington : 
Superintendent of Documents. [Price 60 cents.) 

Modeliversuche dber Spannungeverteilung und Formdn- 


ot im Bergbau. Forschungsheft No. 372. Berlin: 
VDI-Verlag, G.m.b.H. [Price 5 marks.] 
Mitteilungen aus den Forschungsanstalten des Gutchoffnung- 


shutte Konzerns. Part 10. July, 1935. Berlin: VDI- 
Verlag, G.m.b.H. [Price 3-15 marks.] 








Lireraturs : Erratum.—In our issue of June 21, on 
644, ap a review of the book by Dr. J. E. 
olmstrom, Railways and Roads in Pioneer pment 
Overseas. While the author’s name was given correctly 
in the title, we regret that, by a slip, it was printed as 
Holstrom in the text, and we offer Dr. Holmstrom our 
apologies for the oversight. 
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CONTRACTS. 


Messrs. STOTHERT AND Prrt, Limrrep, Bath, have 
recently obtained several important orders for multi- 
bucket excavators for brickworks and sand and gravel 
pits. among the machines now under construction 
are one to operate in depth on a face of 60 ft., one to 
operate in height on a face of 50 ft., and another mounted 
on caterpillars and fitted with sereening equipment. 

Messrs. Davey, Paxman anp Company (COLCHESTER), 
Lo«rrep, Standard Ironworks, Colchester, have recently 
received numerous orders for their Paxman-Ricardo 
Diesel engines for the propulsion of vessels. These 
ged 5 tugs and other vessels for service on the 
Nile jan canals, vessels for service in British 
Guiana and China, and fishing boats and smacks operating 
in home waters. The firm have also on hand a number of 
orders for Diesel engines for marine auxiliary duties. 


Messrs. INTERNATIONAL ComBusTiION, Limrrep, Ald- 
wych House, Aldwych, London, W.C.2, have secured, 
among other recent orders, one for ash-handling plant 
from Messrs. London Power Com y, Limited, for 
Deptford East Power Station, and one for an “L” 
stoker, arches, ash and dust hoppers, secondary-air 
equipment, &c., from Messrs. Jo Dickinson and 
Company, Limited. 

Messrs. Perer Struss, Limirep, Warrington, inform 
us that they supplied the chromium-vanadium wire for 
the valve spri fitted in the Aston Martin cars which 
won the Rudge-Whitworth Cup at Le Mans, and also the 
third prize in the Grand Prix d’Endurance for cars of 
unlimited capacity. 

Messrs. Merroporiran-Vickers Execrricat Com- 
pany, Limrrep, Trafford Park, Manchester, 17, have 
recently supplied to the Central Electricity Board a 
45,000-kVA, 132-kV, three-phase transformer. The 
transformer, which weighs 100 tons, was recently dis- 
— from Manchester, on a special 120-ton capacity 
— Western Railway crocodile truck, to Northfleet, 

ent. 


Messrs. British Timken, Loarep, Cheston-road, 
Aston, Birmingham, have received an order for 54 axle- 
boxes from the Mersey Railway, Liverpool, for six new 
third-class electric trailer cars. Other orders are for 
bearings for the tenders of the 4-6-2 locomotives for the 

Bengal Railway, building by Messrs. The Hunslet 
Engine Company, Limited, Leeds, and for bogie centre- 
pivot bearings for 14 electric trailer cars now under 
construction for the London Passenger Transport Board 
by Messrs. Birmingham Railway Carriage and Wagon 
Company, Limited, Smethwick. 

Messrs. Haywarp-TyLerR anp Company, LIMITED, 
Luton, Beds., have received the order for 48 duplex 
cargo oil pumps, and 132 other duplex steam pumps for 
12 oil-tank vessels of Messrs. Anglo-Saxon Petroleum 
Company, Limited, orders for which have been placed 
recently. 








PERSONAL. 


Messrs. THe Ferro-Arc WELDING Company, LIMITED, 
12, Grosvenor-gardens, London, 8.W.1, inform us that 
Mr. Bertrand Turner, B.Sc., A.I.C., who has been 
associated with the Company for fifteen years, has been 
elected to the board as technical director. 

Mr. 8S. McEwen has joined the board of directors of 
Messrs. Mitchell Engineering, Limited, 1, Bedford-square, 
London, W.C.1. This addition to the board is in conse- 
quence of the increase in the Company’s activities 
following the acquisition of the rights for Loeffler high- 
pressure boilers and of facilities for the manufacture and 
supply of water-tube boilers. 








Tae Iron anp Sree. Instrrure.—As previously 
announced in our columns, the autumn meeting of the 
Iron and Steel Institute will be held in Manchester from 
September 17 to 19. The mornings of September 17 and 
18 will be devoted to the reading and discussion of papers 
at the Manchester College of oa and in the 
afternoons visits will be paid to works in Manchester and 
the vicinity. A civic reception will be given by the 
Lord Mayor and Corporation at the Town Hall on the 
evening of September 17, and a banquet is to be held at 
the Midland Hotel, by invitation of the Reception Com- 
mittee, at 7.30 p.m., on September 18. The whole of 
Thursday, September 19, will be devoted to an excursion 
to the Lake District and to the works at Moss Bay and 
Milton on the Cumberland Coast. 





British STANDARD REINFORCED-CONCRETE POLES.— 
A specification recently issued by the British Standards 
Institution refers to reinforced-concrete poles for use as 
electrical transmission and traction supports, including 
—— for telegraph and telephone lines, but does not 
apply to lamp stand Seven classes of pole are 
— for, giving a wide range of lengths and strengths. 

e oumpediion of the concrete is dealt with, the types 
of cement and aggregate being specified, and further 
paragraphs give data on protection from frost, and the 
recommended method of curing the concrete. The 
specification then goes on to deal with the reinforce- 
ment, the material from which it is made, and the state 
of the surface. Several are devoted to the testing 
of standard lengths of poles, and an appendix is included 
giving the standard method for testing the consistence 
of concrete, usually known as the “ slump test.” Copies 
of the, specification, which is designa No. 607-1935, 
may be obtained from the B.S.1. Publications Depart- 
ment, 28, Victoria-street London, 8.W.1, price 2s. 2d., 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.—In the Welsh coal trade conditions 
are very disappointing. Hopes of securing heavier ship- 
ments have not been realised; in fact there has been a 
small decline each week since the Whitsun holidays, 
although there has been a smal! increase in the same period 
as compared with the co: nding weeks of last year. 
There remains, however, a Reficit or the Welsh ports 
of nearly a quarter of a million tons in the shipments 
of coal and coke, including bunkers, since January 1, 
as compared with the same period last year. Whether 
this can be made up remains to be seen, but there is 
still the handicap of restrictions to France and the 
difficulty of doing business with Italy, owing to the 
financial state of that country, and the difficulties of 
getting payment for coals already supplied. The restricted 
shipments of coal from South Wales to Italy, as the result 
of the unwillingness of Welsh coal exporters in the 
face of the large amount of money due to them, has 
caused the price of Welsh coal in Italy to rise somewhat 
sharply, so that there is apparently compensation for 
extra risks*in higher prices there. Firms with 200,0001. 
or 300,000l. outstanding, however, are only willing to 
extend credit so far as payments are made on account 
of the amounts already owing, totalling over 1,000,0001. 
Some of the speculative coal suppliers in Italy have, 
through agents in this country, been induced by this 
extra profit to be realised, to send out cargoes and take 
the risks. The business to Italy, however, has not 
regained what might be termed a normal level. Stocks 
of large coals in South Wales are still very excessive 
and colliery stoppages throughout the district, both 
in the anthracite and steam coal branches, have made 
the difficulty of supplying sized coals greater than 
ever. These sized coals, which are so popular and so 
economical in use, cannot be supplied in anything like 
the desired quantities, and buyers freely offer premiums 
to secure prompt quantities, rarely with success. Cokes 
are a very firm trade, as the result of heavy home require- 
ments and greater export demands. The best foundry 
coke is readily commanding up to 40s. per ton and 
other qualities in proportion, but broken furnace coke 
may still’ be obtained round about 19s. to 20s. Patent 
fuel is a somewhat slow trade at recent figures. 

Iron and Steel Trade.—The improvement in the iron 
and steel trade of South Wales and Monmouthshire 
is being very well maintained. The publication by the 
British Iron and Steel Federation of May figures showed 
the advantage to the district of the extra blast furnace 
put into operation at Cardiff. Thus with five furnaces 
working at Cardiff and Port Talbot, the production of 
pig-iron in May rose to 52,000 tons, the best total for a 
very tong time, and some thousands of tons above any 
previous total over the last three years. The steel 
conditions, however, have not been quite so good owing 
to the check in the tinplate trade requirements, but 
this is regarded as only temporary. An increased 
demand for galvanised sheets from Australia, where 
such sheets are being imported free of duty, has resulted 
in the galvanised-sheet trade becoming busier, and it is 
reported that certain of the galvanised-sheet works will 
be in full employment for some months to come. On 
the other hand, the black-sheet trade is not doing so 
well owing to the slackening of the motor industry in 
some branches. South Wales has done very well out 
of the rl black sheets required for motor-car 
bodies. The hot weather is affecting output at some 
of the works. There has been no change in the official 
prices. 








NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade are extremely good at the present time, and 
makers are experiencing considerable pressure for 
delivery. So heavy has been the demand for material 
before the closing down for holidays this week that it is 
doubtful if ail requests can be met, but every endeavour 
is being made to fulfil obligations. The annual over- 
hauling of plant will be commenced immediately produc- 
tion ceases, and will be hurried forward so that operations 
can be resumed on Monday, July 22. During the past 
month or two, the output has been on a large scale, and 
order books still represent a heavy tonnage the bulk of 
which is for home consumption, although there has been 
a gratifying improvement in the demand for export lots 
within the past few weeks. With the scarcity of con- 
tracts for new tonnage since the beginning of this year 
there has been a steady falling-off in the number of 
orders received from the shipyards, but all connected 
with this industry are very hopeful that, with the improve- 
ment in general trade, shipowners will soon again be 
placing contracts for new vessels. Structural steel has 
been well specified within recent weeks, and producers 
have quite a number of orders on hand. In the biack- 
steel sheet trade there has been no change in conditions, 
and makers are experiencing a steady demand from 
home consumers, but mostly for the heavier gauges. 
Light and galvanised sheets continue slow, with very 
little business on export account. The following are the 
current market quotations :—Boiler plates, 91. 5s. per 
ton; ship plates, 81. 15s. per ton; sections, 81. 7s. 6d. 
per ton; black-steel sheets, } in., 81. 10s. per ton, and 
No. 24 gauge, in minimum four-ton lots, 101. 10s. per 
ton; and galvanised corrugated sheets, No. 24 gauge, 
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the Continent, and the demand for bar iron and re-rolled 
steel bars has considerably increased. This week the 
output is on quite a large scale, as home consumers have 
lately been sending in some good orders for delivery 
before the holidays start. Prices are steady, and are as 
follows :—Crown bars, 91. 15s. per ton for home delivery, 
and 9. 5s. per ton for export; and re-rolled steel bars, 
8l. 12s. per ton for home delivery, and 71. 10s. per ton 
for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade there has been quite a steady flow of orders receritly 
for prompt = the weekly output has been 
extremely good. full production of the 14 furnaces 
now in blast has been going steadily into consumption as 
heavy demands have m coming in from steel makers 
and from makers of light castings. The following are 
to-day’s market quotations :—Hematite, 7ls. per ton, 
delivered at the steel works ; and foundry iron, No. 1, 
72s. 6d. per ton, and No. 3, 70s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
— from Glasgow Harbour for the week ending last 

aturday, July 6, amounted to 694 tons. Of the total, 
578 tons went overseas and 116 tons coastwise. During 
the corresponding week of last year the figures were 55 
tons overseas, and 441 tons coastwise, making a total 
shipment of 496 tons. 

Annual Holidays.—With the holidays in Greenock and 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is very little Cleveland 
pig-iron available for the market. Saleable parcels are 
promptly secured for use at British works, and 
there is no iron to spare for shipment abroad, so that 
— obstacles to business : with enna oe — = 
are of no consequence. ‘o meet i ° 
North-Eastern consumers and of sem in Gostlant, early 
pp my of output is necessary, and a furnace running 
on other iron may be transferred on to the production 
of Cleveland pig. Fixed minimum prices are very firm, 
and, indeed, an upward movement would cause little sur- 
prise. ised market values are based on No. 3 
g-m.b. at 67s. 6d. for use on Tees-side, 69s. 6d. delivered 
to North-Eastern areas within a stipulated distance of 
the Middlesbrough zone, 67s. 3d. delivered to Falkirk, 
and 70s. 3d. delivered to Glasgow. 

Hematite—The strong statistical state of the East 
Coast hematite pig-iron ch of trade enables makers 
to take a very firm stand. Supply is inadequate for 
current requirements. Stocks are low and are either 
allocated for early consumption or are sold, and output 
is taken up as it becomes deliverable, but the re-kindling 
to take place this month of two blast-furnaces at the 
Ayresome Ironworks of Messrs. Gjers, Mills, Limited, is 
expected to produce some 2,000 tons of iron a week in the 





district now over the holiday stoppege in the Glasgow 
area, including Motherwell and Wishaw, commences on 
Friday, July 12. In most cases the duration will be on 
the short side because of the state of order books, and 
work generally will be resumed on Monday, July 22. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Activity in the local steel, machinery 
and engineering trades has been well maintained. Progress 
has quickened and become more widespread. Satisfac- 
tory features include a rise in steel output, and a decline 
of two thousand in the number of unemployed as com- 

with a month ago. The latest output statistics 
show that this area turned out in May, 118,300 tons of 
steel ingots and castings, as compared with 112,300 tons 
in April, and 109,400 tons in May last year. In May, 
1932, Sheffield’s output was 63,800 tons. How the 
position has improved is reflected in the words of the 
director and general manager of one of Sheffield’s biggest 
steel and engineering concerns. He states: ‘‘ We have 
spent over one and a quarter million pounds during the 
last three years on new equipment for factory, and we 
shall not be satisfied onal os have modernised the whole 
place, and brought it thoroughly up to date. I find we 
are employing nearly 25 per cent. more workers than in 
1932, and our present wage bill, which is the barometer 
of the whole thing, is nearly 50 per cent. more than in 
1932. Though during the early of the year there 
was a falling-off in the commercial work, this picked 
up again in the last two months, and the position at the 
end of June as far as the order book is concerned, is as 
good as it was at the end of August last year, meaning 
we are six weeks ahead of last year.” These remarks can 
be applied to many other works. Business in raw and 
som! finished materials is steady. The call for railway 
rolling stock has undergone little change, but the demand 
for ship steel, forgings, and castings is on the up-grade. 
Sheffield makers of agricultural machinery and parts, 
and engines, are well represented at the Yorkshire 
Agricultural Society’s Show, being held in the city this 
week. Stainless steel producers are stressing the utility 
of this class of material in the manufacture of dairy 
utensils, &c. The tool trades are working to capacity, 
while the light foundries are busily employed turning 
out products for the building trades. 

South Yorkshire Coal Trade.—The export position in 
most classes of fuel has undergone little change. Best 
hards are on the short side for prompt shipment. Inland 
iron and steel works are good customers in a variety of 
coals. Railway companies are buying heavily in con- 
nection with summer traffic. The housecoal market has 
developed fresh weakness, and stocks at colliery sidings 
and merchant depots are steadily mounting. Foundry 
and furnace coke are on the easy side. Industrial needs 
are satisfactory. Quotations are: Best branch hand- 
picked, 23s. to 25s.; Derbyshire best brights, 16s. 6d. 
to 188.; Derbyshire best house, 19s. to 2is.; best 
screened nuts, 16s. to 17s. ; small screened nuts, 15s. to 
15s. 6d.; Yorkshire hards, 16s. 6d. to 17s.; Derbyshire 
hards, 16s. 6d. to 17s. 6d.; rough slacks, 8s. to 9s. ; and 
nutty slacks, 7s. to 8s. 6d. 











Tuncum Attoy: Erratum.—We regret that owing 
to a printer's error the safe fatigue of Tungum 
alloy in sea water was given, in our article on page 9, 
ante, as + 10-5 tons per square inch. This should Tees 
read + 11-5 tons per square inch. 

SwepisH Fiem’s 250TH ANNIVERSARY.—The firm of 
Messrs. A. B. Iggesunds Bruk, near Huddiksvall, N. 
Sweden, this year celebrates the 250th anniversary of its 
foundation. In 1685, I. Breant, a court official of Queen 
Kristina, erected an ironworks on the I d River. 
Large tracts of forest land were afterwards acquired, 
and saw mills, a paper mill, wood-pulp mills and a steel 





131. per ton, in minimum four-ton lots, all delivered at 
Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade there has been a steady increase in 
business since the agreement with regard to imports from 





works were subsequently added. The company, which 
has an extensive export trade to various parts of the 


| world, now produces, annually, large quantities of timber 


goods, 100,000 tons of wood pulp, 500,000 litres of 
alcohol, and 90,000 kg. of turpentine, besides a quantity 


early part of August. Thus supply next month promises 
to be equal to requirements. "Detemness in land, 
Northumberland and Durham, and in the Sheffield 
districts, are to place further hematite orders, 
but makers hesitate to sell extensively. Minimum 
delivery quotations are ruled by No. 1 grade of East 
Coast brands at 69s. here, 71s. supplied to Northumber- 
land and Durham, 75s. to 78s. supplied to various parts 
of Yorkshire, and 75s. to Scotland. 

Blast-Furnacemen’s Wages.—The average net selling 
_— of No. 3 Cleveland pig-iron for —_ May and 

une having been certified at 59s. 1-05d. per ton, as 
compared with 58s. 3-08d. per ton for the previous three 
months, North-East Coast blast-furnacemen’s wages 
are therefore advanced by 0-75 per cent. for the third 
quarter of the year. 

Ironstone Miners’ and Quarrymen’s Wages.—Under 
the recognised formula, it was agreed at the quarterly 
meeting of Cleveland ironstone mine-owners’ and 
employees’ representatives, held at Middlesbrough this 
week, that miners’ and limestone quarrymen’s wages 
be advanced by 1 per cent., to operate from the 22nd inst. 

Foreign Ore.—Imporst of foreign ore against running 
contracts are heavy, but new business is light. The 
recognised market price of best rubio remains at 17s. 6d., 
c.i.f. Tees. 

Blast-Furnace Coke.—Local consumption of Durham 
blast-furnace coke will materially increase by the re-start- 
ing of two renovated blast-furnaces this month, but supply 
is ample, and makers are still prepared to enter 
into extensive contracts at the equivalent of good medium 
qualities at 19s., delivered to Tees-side works. 

Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel have a good deal of 
work on hand, and report useful inquiries circulating, some 
of which are from overseas, and prospects are regarded 
as brighter than for a considerable time. pets gens 
orders that are coming forward will provide much wor 
for branches that have been only moderately employed. 
Subject to the usual rebates, the principal market quota- 
tions for home consumption stand at : Common iron bars, 
91. 12s. 6d.; packing (parallel), 8/.; packing (tapered) 
10l.; steel billets (soft), 51. 12s. 6d.; steel billets, 
(medium), 71. 7s. 6d.; steel billets (hard), 71. 128. 6d. ; 
iron and steel rivets, 111. 108.; steel boiler plates, 
91. 5s. ; steel ship plates, 8l, 15s. ; steel angles, 81. 7s. 6d. ; 
steel joists, 81. 15s. ; heavy sections of steel rails, 81. 10s., 
for parcels of 500 tons and over, and 9. for smaller lots ; 
and fish plates, 12/. 10s. Black sheets (No. 24 gauge) 
are 101. 10s. for delivery to home customers, and 91. 5s. 
f.o.b. for shipment abroad ; and galvanised co ted 
sheets (No. 24 gauge) are 131. for delivery to home custo- 
mers, and 111. 5s. f.o.b. for shipment overseas. 
Scrap.—Dealers in'scrap are fairly busy. Heavy steel 
continues in good demand at 52s. 6d. Machining metal 
is still selling at 54s. to 55s., and heavy cast-iron is 
firm at 52s. 6d., but light cast-iron is in rather less 
request than of late, and is easy at 43s. 








Roya Society or Arts.—The Council of the Royal 
Society of Arts has awarded the Society's Silver Medal 
to the authors of a number of papers, read during the 
1934-1935 session at the ordinary Wednesday evening 
meetings, the meetings of the Indian Section, and those 
of the Dominions and Colonies Section. Among these 
are Lieut.-Col. J. D. Restler, author of ‘‘ Water Supplies 
from Underground Sources,” Mr. 8. A. Main, who dealt 
with “ Properties, Characteristics and Uses of Stainless 
Steel,” and Dr. F. J. F. Shaw, author of “ Agricultural 
and Commercial Aspects of the Oil-Seeds Industry.” 


Turkish Rawways in Awnatous.—The Swedish 
engineering firm, Messrs. Nydqvist and Holm, Troll- 
hatten, are supplying some 100 locomotives and 1,500 
coaches and wagons to the Turkish Railways, This 
rolling stock will be ye mainly in connection with 
the 900 km. of new railways now under construction in 
the Turkish Republic, the greater part of which lies in 
the mountainous regions of Anatolia. The construction 
of the railway is being carried out by a consortium in 
which Swedish and Danish engineers serve, while the 
actual laying out of the lines is under the direction of a 








of iron and steel products. 


Danish firm of civil engineers. 
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PRODUCTION OF INDUSTRIAL ALCOHOL, 


(For Description, see Page 27.) 


Fic. 9. Frep TANK AND RECTIFIERS. Fie. 10. Bomrme Cotumy, Heat ExcHaNGeER AND CoLLecTING TANK. 


THE SOCIETY OF GLASS 
TECHNOLOGY 


Tue last ordinary meeting of the Society of Glass 
rechnology for the session 1934-35 was held in the 
Chemistry Lecture Theatre of the University, Liver- | 
pool, on Wednesday, June 19, 1935. The president, | 
Mr. Bernard P. Dudding, occupied the chair. Three 
papers were presented, The first, dealing with “A 
Method of Determining the Resistance of Refractory 
Materials to Slagging,’’ was by Mr. A. E. J. Vickers 
and Mr. R. A. Bell. The paper described the form of 
apparatus which had been devised to enable a semi 
technical investigation to be made of the action of 
specific slags, glasses, or dusts upon refractory materials 
of different types. The apparatus consisted essen 
tially of a circular furnace lined with the refractories 
under test. A rotating blow-pipe fed with gas and 
sir under pressure heated the refractories, while the 
slag or glass was fed in through the blowpipe. The 
work was carried out in the Ceramic Research Labora 
tory of Messrs. Imperial Chemical Industries, Limited. 

The second paper, entitled ‘* The Influence of Iron 
Oxide, Carbon, Sulphur and Selenium in Colouring 
Noda-Lime-Silica Glasses," was contributed by Mr. 
A. Ally, M.Se., and Professor W. E. 8. Turner. It 
reviewed the literature dealing with the colouring of 
soda-lime-silica glasses by means of iron oxide, carbon, 
sulphur and selenium, and then described experiments 
in which small meltings were made in platinum from 
specially purified silica, calcium carbonate and sodium 
carbonate, and the »olours produced by the various 
agents were noted. Oxidising as well as neutral 
atmospheres were employed. The results could be 
summarised briefly as follows :—(a) Carbon or sulphur 
lone did not produce any colour in soda-lime-silica 
glasses melted from pure materials. (6) Carbon and 
sulphur together produced no colour in soda-lime- 
silica glasses made from pure materials. (c) Iron 
oxide, even in very smell amounts, exerted a great 
influence, the brown or amber colours produced when 
it was present in the glasses being usually attributed | 
to carbon and sulphur. (d) Two per cent. of selenium | 
melted in batch materials specially freed from iron | 
oxide gave only a very light pink colour. When | 
0-02 per cent. of Fe,O, was present in the glass the 
colour became yellowish brown, not altering appre- | 
ciably on reheating. 

The third paper, on “‘ The Decomposition of Sodium 
Nitrate and its Reaction with Silica,” by Mr. W. 

Maskill, B.Sc., and Professor W. E. 8. Turner stated Fic. 11 
that sodium nitrate melted at 318 deg. C. and in the P ’ 
solid state no decomposition took place. At 400 deg. C. 

incipient decomposition was noted, which was greatly | decomposition set in, yielding the nitrite and oxygen nitrate in the solid state. When fused at 450 deg. C. 
vccelerated at higher temperatures. The nitrate melted | and finally the nitrite yielded oxides of nitrogen.| the constituents reacted at an irregular rate, the 
without decomposing, but on raising the temperature| No reaction took place between silica and sodium | reaction apparently depending on formation of nitrite. 
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INDUSTRIAL CONDITIONS. 


THE Chief Inspector of Factories and Workshops, 
reviewing the industrial situation during 1934 in his 
Annual Report,* gives a great deal of information 
which affords matter for satisfaction. At the 
same time he discloses a great deal that is still 
regrettable, and shows that much remains to be 
done, in more than one field, before industrial con- 
ditions even begin to approach the ideal. 

Generally speaking, trade improved during the 
twelve months with which Mr. D. R. Wilson is 
more immediately concerned. This improvement 
was especially notable in and around London, 
where new industries have attracted more than 
500,000 extra workpeople during the last seven years. 





In fact, a southward trend is very evident, approxi- 
mately 50 per cent. of our insured population being 
now situated in this part of the country. There 
was, however, some revival in the shipbuilding 
and the heavy industries of the north, and this, 
combined with attempts to adapt derelict factories 
in that area to other uses, will, it may be hoped, 
before long, redress to some extent at least, the 
balance between the new and the old. Improve- 
ments in methods of manufacture are also noted. 
For instance, electric welding is being increasingly 
used in shipbuilding, and a new factory for the 
manufacture of electrodes for that purpose has been 
opened in Scotland. The Photo-electric cell is 
finding a place in industry, and electrical engineers 
will note with interest that at the other end of the 
scale there has been an increasing demand both for 
electricity and electrical equipment. Taking it all 
in all, the “ tone ” of those activities on which our 
prosperity and comfort so largely depend is much 
better than it was, and we can only hope that the 
improvement recorded will continue at an even 
more rapid rate during the present year. 
Unfortunately, there are other things besides 





* Annual Report of the Chief Inspector of Factories and 
Workshops. London: H.M. Stationery Office. [Price 2s. 
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improvements to be noted; if it were not so there 
would perhaps be little need for the hard-working 
body known as H.M. factory inspectors. In the 
first place, the year showed a marked increase in 
the total number of accidents reported, the actual 
figures being 136,858, as compared with 113,260 in 
1933. The number of fatalities also rose from 
688 to 785. This increase applies almost without 
exception to every part of the country, and is 
ascribed, probably correctly, to the greater indus- 
trial activity and to the larger number of workers 
employed. In fact, it has been found that, generally 
speaking, the accident risk tends to vary directly 
with the total numbers employed, partly because 
shorter hours are worked during periods of depres- 
sion and partly because the less steady workers are 
then out of work, so that those that remain in 
employment fall into the class which is less prone 
to accident. Again, when these less steady men 
are once more employed they take some time to 
become ‘ work-fit’’; another contributory factor 
is often the disorganisation caused by alterations 
to machinery and plant, which may be rendered 
necessary by the introduction of new processes and 
improved methods of operation. 

However this may be, the position is still serious 
enough to warrant the most careful consideration, 
especially as the accident rate is greatest among 
workers under the age of eighteen. One would have 
to be particularly callous to read with equanimity of 
the loss of a hand by a youth, owing to a machine 
being improperly fenced, and only a feeling of 
horror could follow reading of an accident which 
resulted in the death of four boys, owing to careless- 
ness on the part of an older worker. Unfortunately, 
as the Chief Inspector realises, however wisely 
Parliament may legislate, the true remedy for this 
state of affairs lies in the goodwill and voluntary 
efforts of employers to make everything as safe as 
possible and in the determination of employees to 
exercise the greatest care in all circumstances. At 
the same time, education can accomplish much, 
and the suggestion is put forward that every new 
entrant might be taken round the factory before 
he starts work and shown the dangers of too close 
an acquaintance with moving machinery and what 
sooner or later will be the inevitable result of 
lack of vigilance on his part. The selection of an 
entrant to work on a particular process might also 
often be made with more care; close supervision 
during the first year is another preventive method, 
which should undoubtedly lead to good results. 

Goodwill and a proper appreciation of the limita- 
tions of the worker, both as a machine and as a 
human being, would do much to reduce the activities 
of the Inspectors in other branches of the industries. 
The improvement in trade has been accompanied 
by an increase in the working hours to the full 
legal limit in many cases, the reason given being the 
shortage of certain classes of skilled workers in a 
particular locality. This is regrettable in that there 
is, generally speaking, a surplus of labour, and as has 
often been shown, long hours are not infrequently 
not accompanied by any proportionate increase in 
output and may also lead even to a decrease 
in the quality of the product. Instances are given, 
not, we are glad to say, in the engineering trades, 
of women and young people working as much as 
17 hours at a stretch with only the shortest of 
intervals for meals. We are glad to add that 
these departures from probity were followed by 
successful prosecutions. Moreover, these deplor- 
able cases are the exception rather than the rule, 
as only 1,237 prosecutions for this reason were 
necessary on account of the 284,349 premises 
subjected to inspection. On the other hand, there 
is an increasing tendency to work on only five days, 
especially by the larger employers, for whereas the 
number of works using this system has risen by 
about 15 per cent. since 1930, the number of persons 
affected has increased by about 50 per cent. Such 
a move is not, of course, entirely, or even mainly 
altruistic, and it will be interesting to see whether 
it continues as trade improves. 

Still on the debit side of the balance-sheet, 
instances of contraventions of the Truck Act and of 
the piece-work regulations continue to be noted, if 
in decreasing numbers ; while a long report by the 





Senior Medical Inspector discloses the extent to 
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which certain processes may result in serious dis- 
abilities to the health, and even in the death, of 
workers. Some of these processes have been in use 
for a long time, and to counteract their harmful 
effects it is necessary for employers to take every 


care that they are carried out under the best possible | 


conditions, and for the workers, on their part, to 
take such precautions as may be humanly possible 
to obviate infection. Others are, however, new, 
and to ensure that they are operated without 
danger it is necessary either to take similar pre- 
cautions or, where that is not sufficient, to abandon 
their use, as has been done in certain cases. 

As regards industrial health generally, it must 
be emphasised that much of the illness from which 
the workers suffer is incurred outside the factory, 
though the monotony and tedium of so many forms 
of employment does tend to increase the length 
of absence caused in the first place by minor sick- 
nesses. From this point of view medical super- 
vision has much to recommend it, combined with a 
realisation that there is a limit to the time during 
which both heavy manual work and the lighter 
repetitive process can be carried on continuously 
without fatigue. In this connection there are two 
factors, lighting and noise, which we are glad to 
see are receiving special consideration. As regards 
the first, it is, to say the least, illogical to take steps 
to guard the worker from death and sudden injury 
and at the same time to neglect to protect one of 
the most delicate and important of his organisms 
from progressive deterioration. Yet it has to be 
stated that advances in the lighting of factories 
have not kept step with progress in such matters 
as fencing and ventilation, in respect of which, it 
may be noted, legal requirements have to be 
fultilled. 

In certain trades, in particular, inefficient lighting 
remains prevalent, foundries being, for instance, 
notable for their low standard of illumination, 
while at the other end of the scale, employers in 
the clothing trades think that their part has been 
played when they have made a generous provision 
of unshaded high-candle-power lamps. It would 
be difficult to say which policy is the more to be 
deplored, especially when the large choice of modern 
equipment by the use of which efficient illumina- 
tion can be provided is considered. The potential 
danger of bad lighting is not, of course, confined to 
eye strain, as is shown by a case in which an elec- 
trician fell into a brewery vat filled with boiling 
water, owing to an uncovered manhole being 
invisible in the gloom. 

Fortunately, there is a steady increase in the 
provision of better illumination, and from the 
examples given in the report it would appear that 
advice is being sought in the quarters most compe- 
tent to give it. Improvement is, however, often 
least where the need is greatest—a state of affairs 
which is ascribed more to lack of technical apprecia- 
tion than to apathy, especially as improper lighting 
is harder to detect than, say, correspondingly 
defective ventilation or heating. Once again the 
remedy is education and realisation of the fact 
that bad lighting means less output and a poor- 
quality product. 

The question of noise is in a different category. 
As far as investigations have at present gone it 
does not appear that noise, any more than smell, 
has much deleterious effect on the worker, at least 
when concerned with his process. An amazing 
tolerance is rapidly acquired, and in weaving sheds, 
for instance, operators are able to converse without 
effort, whereas a casual visitor finds it impossible to 
make himself audible. On the other hand, the pro- 
vision of ear defender: does seem to result in a 
slight increase in output, and sporadic noises may 
precipitate accidents, though evidence on the 
point is slight. The importance of noise at the 
present time seems chiefly to be found in the fact 
that it indicates a loss of mechanical energy, but 


it may give rise to inefficiency or distress on the | 


part of workers and others in the neighbourhood 
and may be the subject of an action for nuisance. 
These are good reasons why the attention the 
matter is now beginning to receive should not be 
relaxed. 
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| reference cannot be made. Sufficient has, however, 
been said to show that those risks which are the 
inevitable price that industry has to pay for its 
existence are being satisfactorily counteracted, even 
if further efforts in the same direction are still 
required. 








CHEMISTRY AND THE NAVAL 
ENGINEER. 


“Tue skill of commanding and governing of 
ships is much more now than heretofore,” wrote 
Pepys in his Naval Minutes, “and ... . there is 
more of knowledge to be required in the King’s 
service than is to be learned in the merchants’.” 
Whether the somewhat derogatory reference to the 
merchant service could be justified to-day, or even 
in the Seventeenth Century, is open to question, for 
seamanlike competence must be judged in the 
light of its circumstances and the difference 
between naval and mercantile conditions are wider 
now than they were then ; but the demands upon the 
skill of those who command and govern ships grow 
ever more various and exacting according to their 
kinds, and are only very partially offset by the 
gradual obsolescence of knowledge once considered 
essential, which now is so no longer. 

Of the sciences, as distinct from the arts, which the 
naval officer, and especially the naval engineer, 
has been obliged to make an integral part of his 
calling, chemistry, in a sense, is one of the oldest ; 
for chemistry lies at the root of all steam engineer- 
ing, and the combustion of fuels, corrosion, scale 
deposits in boilers and grease in condensers, made 
some sort of elementary chemistry a compulsory 
study even at the early stage when steam was still 
a somewhat uncertain auxiliary to sails. 

In other directions, also, it had previously claimed 
the attention of executive officers, and Commander 
J. L. Bedale, R.N., who addressed the Society of 
Chemical Industry at Glasgow on July 2 on “ Some 
Problems in Chemical Engineering which arise 
in H.M. Navy,” was probably correct in dating 
the conscious employment of chemical processes 
from the inception of gunpowder, and their more 
systematic study from the introduction of copper 
sheathing and the discovery of its deleterious effect 
upon iron fastenings. More immediately interesting 
than the historical aspects of his subject, however, 
was Commander Bedale’s survey of the fields in 
which the naval engineer now finds chemical know- 
ledge a necessity, and his indications of the directions 
in which further advances would be particularly 
welcomed. 

In general it may be said that the chemical 
combinations and reactions affecting the operation 
of ships are well understood, and therefore the 
problems arising from them are those of detection, 
control or prevention rather than of diagnosis. In 
many cases, also, there is a time element to be 
considered which rules out methods satisfactory in 
other respects. For example, the Winkler process 
for the measurement of oxygen in water is sensitive 
enough for naval requirements, and with care gives 
a dependable result without the need for calculation ; 
but the test takes some 15 minutes to make, which 
is found to be a serious disadvantage, and it is 
suggested that there is a field for a continuous 
| automatic recording instrument for this purpose, 
| if one can be devised that is at once sensitive and 
| sufficiently robust. 

These are conditions not readily reconciled with 
| the widely varying characteristics of warship opera- 
tion. For much of its working life the propelling 
machinery of a naval vessel is not highly stressed, 
but it must be capable of being forced, at very 
short notice, to a degree almost unknown in the 
merchant service, and of withstanding for indefinite 





conditions, which are not confined to alterations 
of speed. At times the prevention of smoke is all- 
important and boiler efficiency a secondary con- 
sideration, only to be succeeded at a moment’s 
notice by a combination of full speed coupled with 
the production of dense volumes of smoke as a 
screen. The method of making smoke screens by 
| admitting a large excess of fuel to the furnaces is 





periods the rapid tactical variations in steaming | 
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jualified success in warships and have now been 
discarded. Moreover, any instrument designed for 
naval use must be proof against the shocks of pro- 
longed gunfire, as it is just when these are most 
severe that there is least opportunity to attend to 
the derangement of over-delicate apparatus. 

Military considerations have introduced into 
warship operation a number of chemical effects 
possessing disabilities which would not be tolerated 
on any other grounds. For example, the alternative 
method of producing smoke screens by the use of 
a mixture of equal parts of chlorsulphonic acid and 
sulphur trioxide, discharged through pipes led to the 
stern of the ship, is very detrimental to adjacent 
steel work, which must be washed down imme- 
diately afterwards to counter the corrosive effect. 
Disinfection by sulphur, especially in the case of 
submarines, necessitates much labour in subsequent 
cleaning, for the same reason, and indicates another 
direction for research in the endeavour to produce 
equally good results without the present drawbacks. 

Refrigerating plant has been for many years a 
feature of the warship’s internal economy, both for 
the preservation of foodstuffs and for magazine 
cooling, though it may be observed that the latter 
need is now less urgent, owing to improvements 
in the manufacture of explosives. Air-conditioning, 
often associated with refrigeration in cargo vessels, 
especially in connection with the carriage of fruit, 
is now attracting attention as a means of ameliorat- 
ing the living conditions in submarines, more par- 
ticularly those employed in tropical waters, although 
there are difficulties still to be overcome in its 
application. These are typical of the almost inci- 
dental demands for a fuller knowledge of chemistry 
on the part of the naval engineer, whose sphere 
now extends even to the maintenance of soda 
fountains in the larger ships. 

The need to be independent as far as possible of 
shore specialists introduces additional duties, such 
as the gas-testing of empty oil tanks in which men 
are to work; a precaution almost invariably dele- 
gated to some local firm when oil-carrying merchant 
ships are surveyed and repaired. It may be sup- 
posed, however, that the constructive chemistry of 
anti-fouling compositions and anti-corrosive paints, 
although discussed at some length by Commander 
Bedale, is in practice a matter which concerns the 
manufacturer and the Admiralty chemists rather 
than the officers serving in the ships, but it offers 
such a wide field for further investigation that 
its inclusion in the paper was perhaps justified. 

Returning, however, to the questions more 
directly associated with main propelling machinery, 
the processes still employed in cleaning condenser 
tubes invite some remark. The problem is two- 
fold, due to deposits of grease on the steam side 
of the tube and of hard scale, principally calcium 
sulphate, on the water side. Neither of the methods 
used to remove the scale, namely, shot-blasting, 
and pickling in 75 per cent. hydrochloric acid, can 
be regarded as entirely satisfactory, both being 
laborious in application, and liable to cause damage 
to the tube if continued longer than is necessary. 
It is found advisable, in fact, to carry out a pre- 
liminary test on a sample tube in order to determine 
the requisite duration of treatment, and on the basis 
thus ascertained, to time carefully the exposure of 
each tube to the cleaning process. 

For removing external grease, naval practice still 
holds to the time-honoured method of boiling out 
the condenser with a strong soda solution, but here 
again the duration is a matter of individual judg- 
ment and the process suffers from several drawbacks. 
Chief among these are the very messy nature of 
the treatment, and the fact that, at best, it is never 
wholly effective, as part of the grease is redeposited 
when the condenser is drained. It is rather curious 
that no mention is made of the method, which has 
| now been in use for some years, of degreasing with 
| vaporised trichlorethylene, as described by Mr 
| Sterry B. Freeman, C.B.E., in a paper read before 
|the Liverpool Engineering Society in 1931; the 
| more so, as this liquid has valuable fire-extinguish- 
jing properties and is presumably amongst the 
| agents used in the chemical fire appliances to which 
Commander Bedale makes a brief reference. To 





There are many other matters, both of general | mentioned as one reason why CO, recorders which | clean a condenser with trichlorethylene takes 
and particular interest, in the report to which | have proved satisfactory in merchant ships are only |“ about a working day,” according to Mr. Freeman, 
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but when the process is completed the condenser is 
completely free from grease, and if reasonable care 
is taken, there is little resultant mess to be cleaned 
subsequently from the tank top and engine room 
bilges. Turbines are now almost universal in the 
Navy, however, and grease deposits in condensers 
are so much reduced in consequence that the soda 
process may not be so frequenctly necessary as to 
be a serious disadvantage in practice. 

Of the many improved devices and processes 
which Commander Bedale would like to see intro- 
duced, he selects five for particular mention, viz. 
an oil detector for testing boiler feed water ; means 
to ascertain the presence of noxious gases ; a con- 
tinuous recorder of the oxygen content of water ; 
a method of descaling condenser tubes ; and a real 
solution to the problem of underwater fouling. All of 
these may come in the near future, but the indica- 
tions are that their advent will not diminish, but 
rather increase, the degree of chemical knowledge 
required of the naval engineers who must use and 
maintain them. 








NOTES. 
SouTHERN Rartway ELEcTRIFICATION. 


TuE extension of electric working on the Southern 
Railway to Lewes, Seaford, Eastbourne, Bexhill, 
and Hastings, which form such an important group 
of residential and watering places, was marked by 
a lengthy inauguratory programme on Thursday, 
July 4, in which the Lord Mayor of London (the 
Right Hon. Sir Stephen Killik) played a leading part. 
The ceremonies included luncheon at Eastbourne, tea 
at Bexhill and dinner at Hastings, each meal being 
followed by speeches congratulating the Southern 
Railway on their enterprise, and thanking the Lord 
Mayor for his attendance and interest in the 
matter. On each occasion, the attractions of the 
particular seaside resort at which the function 
was held naturally received attention and some 
evidence was given of a very natural rivalry 
between the varioustowns. Hastings, it appeared, 
is a little afraid lest the services to and from London 
by the “shorter” route via Tunbridge Wells may be 
adversely affected by the change. The suggestion 
was, in fact, made that this route also deserved electri- 
fication. In reply, Mr. R. Holland Martin, the chair- 
man of the Southern Railway, endeavoured to allay 
these fears. The company, he said, had acquired a 
bad legacy in the old line, with its small tunnels, but 
they hoped to give a better service over it as well 
as on that which had now been converted. The 
technical details of the electrification having been 
dealt with in our last issue, it will be sufficient to 
say that a full service began on Sunday last and that 
it is hoped to raise the annual train mileage from 
1,730,000 to 2,900,000, an increase of 45 per cent. 
This will be done by running an express train in 
each direction between London and Hastings via 
Eastbourne once an hour and adding supplementary 
trains during the business periods. There will also 
be four semi-fast trains between London and 
Hastings via Eastbourne every day, one train per 
hour between Horsted Keynes, Lewes and Seaford, 
and two trains per hour between Brighton and 
Hastings via Eastbourne and between Brighton and 
Seaford. These services will be greatly augmented 
on Saturdays. Altogether increases varying from 
24 per cent. in the case of Eastbourne and London 
to 127 per cent. in the case of Hastings and Brighton 
will be possible, while the journey times will be 
reduced by from 9 to 18 minutes, Seaford being the 
most fortunate in this respect. 


Tue StoracGe or Home-Grown Frurr. 


The machinery equipment of the Ditton Labora- 
tory of the Department of Scientific and Industrial 
Research has been completed, or perhaps it would 
be more correct to say extended by the installa- 
tion of five more coolers. This extension will not 
only assist in the more rapid progress of the work 
that is being carried on, but is notable from the 
fact that it is an acknowledgment by the home 
fruit-growing industry of the value of what has 
already been done. Three of the coolers were 
presented by Mr. S. W. Mount, of Partricksbourne, 
Canterbury, on behalf of a number of fruit-growers 


had been greatly extended in a new and important 
direction. 
given great encouragement to research, had actively 
forwarded the work of scientific societies, and had 
assisted many young workers to persevere in investi- 
gations of importance to science and industry. 
In acknowledging the honour and the kind expres- 
sions used by His Royal Highness, Sir Robert 
stated that he and his late father had been members 
of the Society for 58 years. The Prince Consort 
had been largely responsible for the foundation of 
the Geological Survey and Museum, and it was 
interesting that only a few days ago H.R.H. the 


Lord Dudley Gordon on behalf of Messrs. J. and 
E. Hall, Limited, Dartford, who, incidentally, were 
responsible for the manufacture of the whole set. 
The gifts were accepted at a function held on 
July 5, by Sir Frank Smith who said that it showed 
that the full confidence of the industry had 
been gained and that the Department could rely 
on its co-operation in carrying out their work and 
putting the results of their investigations into 
practice. English apples, though perhaps the finest 
in the world, did not do so well in cold storage as 
those from some other parts of the world. A solu- 
tion of this difficulty had, however, been found in 
the use of gas storage, which meant lowering the 
proportion of oxygen and raising the proportion of 
carbon dioxide in the atmosphere, so that the living 
processes in the apple were retarded and its life 
prolonged for at least six months without resorting 
to low temperatures. The development of gas 
storage on a commercial scale had been astonishing, 
and there were now some forty stores in use, with a 
total capacity of about 400,000 bushels. Still more 
work was necessary, however, as different varieties of 
apples required different atmospheres and these 
could not be provided merely by controlling the 
ventilation. The development of suitable means 
for this purpose was now being undertaken at 
Ditton, and gas-storage methods were also being 
extended to pears and tomatoes, the results so far 
being promising enough to warrant the continuance 
of the work. 


THe ALBERT MEDAL. 


The Albert Medal, awarded annually by the 
Royal Society of Arts, was founded as a memorial 
to the Prince Consort subsequent to his death in 
1861, in order to perpetuate the memory of the 
great services he had rendered to the Society, 
in which he had taken a great interest. This gold 
medal is presented for distinguished merit in pro- 
moting arts, manufactures or commerce, and its 
award on Monday last to Sir Robert Hadfield, 
Bart., F.R.S., is the 75th of the series, which includes 
many illustrious British and foreign names. In the 
list Royalty figures on six occasions, while of the 
foreign nations represented, four awards have 
gone to the United States, eight to France, five to 
Germany, and one each to Italy and Russia. The 
first recipient was Sir Rowland Hill, in recognition 
of the benefits conferred on all and sundry by the 
penny postage, which seems to be now a facility 
the Post Office is most reluctant to restore. The 
third award went to Faraday, the first of nine elec- 
tricians to be so distinguished. Faraday was 
followed closely by Wheatstone, and after consider- 
able gaps came Lord Kelvin, Edison, Graham Bell, 
Swan, Marconi, Lodge and Fleming. The first 
chemist to be so honoured was Baron von Liebig, 
and in this group of ten, the largest class of recipients, 
are to be found such names as Pasteur, Perkin, Abel, 
Dewar, &c. The class of metallurgists to which, 
of course, this year’s recipient belongs, contains 
five names, the earliest of which is that of Sir Henry 
Bessemer. Engineers are also represented by 
five names, including those of Whitworth and de 
Lesseps ; while the list of physicists, headed by 
Joule, has nine names, including Helmholtz, 
Crookes, Rayleigh, Curie, J. J. Thomson, Rutherford, 
&c. On Monday last, the presentation of the medal 
to Sir Robert Hadfield was made by H.R.H. the 
Duke of Connaught, K.G., President of the Society, 
at Clarence House, S.W., His Royal Highness 
remarking that Sir Robert’s discovery of manganese 
steel in 1882 had opened up a new chapter in metal- 
lurgy and had greatly stimulated research. In 
collaboration with others, our knowledge of metals 


As an industrialist, Sir Robert had 





who are owners of gas stores, and the other two by 





Duke of York had formally opened its new home 


on behalf of industrial bodies. 
this reflexion of national prosperity is noticeable 
in all departments of research, but it has been 
particularly marked 
carried out on behalf of the shipbuilding industry 
in the William Froude Laboratory, where the number 
of ship designs submitted for model tests has been 


in South Kensington,fa remarkable tribute to the 
prescience which so characteristic of Prince 
Albert. Sir Robert sdid he had always been keenly 
interested in research, by which metallurgy had 
now been raised to the level of a science. 


GENERATING-STATION EXTENSIONS. 


The saving in generating plant, which was rendered 
possible by the erection of the grid, has now been 
made up and, as announced by Sir Archibald Page 
at the National Electrical Convention last month, 
it is again necessary to go forward with a programme 
of extension, in order to meet the increased con- 
sumption of electricity for all purposes. The full 
programme of such extensions to be inaugurated 
during 1935 will aggregate some 650,000 kW of 
generating plant, which, together with additional 
boilers and other equipment, will mean an expendi- 
ture of about 7,250,000/. Directions have already 
been issued for extensions amounting to 500,000 kW, 
the greater part of which, it is anticipated, will be 
in operation by the winter of 1937. These include 
one 50,000-kW turbo-alternator and three 200,000-Ib. 
boilers at Dalmarnock, Glasgow ; one 30,000-kW 
turbo-alternator at Clyde’s Mill, Clyde Valley 
Company ; one 50,000-kW turbo-alternator and two 
200,000-lb. boilers at Barton ; and one 130,000-Ib. 
boiler at Stuart-street, Manchester. The Thornhill 
station of the Yorkshire Electric Power Company is 
to be extended by one 30,000-kW turbo-alternator 
and four 100,000-Ib. boilers, and the Kirkstall 
station of the Leeds Corporation by a set of the 
same output and two 200,000 Ib. boilers. At Neep- 
send, Sheffield, the extensions comprise one 
30,000-kW turbo-alternator, two 150,000-lb. boilers, 
and two 1,500,000-gallon cooling towers. The 
capacity of Hams Hall, Birmingham, is to be 
increased by one 50,000 kW turbo-alternator, two 
250,000-Ib. boilers, and one 2,670,000-gall. cooling 
tower, and that of Ocker Hill by are 13,500-kW 
turbo-alternator. At Longford, Coventry, there is 
to be one 30,000-kW set, two 150,000-lb. boilers, 
and two 660,000-gall. cooling towers. In the south 
of England extensions of one 20,000-kW and one 
33,000-kW set with two 210,000-lb. boilers and two 
1,000,000-gall. cooling towers, are to be made at 
Brimsdown, three 375,000-lb. boilers are to be 
added to Battersea and one 30,000-kW turbo- 
alternator, one 150,000-lb. boiler and one 13,500-Ib. 
boiler to Croydon. At Brighton, the additions will 
comprise one 30,000-kW set and two 180,000-lb. 
boilers, while those at Upper Boat will include one 
20,000-kW turbo-alternator and at Southampton 
one 25,000-kW set and one 160,000-Ib. boiler. 








THE NATIONAL PHYSICAL 
LABORATORY. 


Tue growth of the National Physical Laboratory, 
since its inception in 1900, to the large and important 
institution which it is to-day, occupying some 50 
acres of ground and employing a staff of over 600, 
is significant at once of the increasing importance 
of scientific research in industrial development 
and of the extent to which the work carried on at 
the Laboratory actually meets industrial needs. 
It is hardly too much to say that, over a surprisingly 
wide field of commercial activity, the application 
of the new knowledge and technical improvements 
discovered at the Laboratory should nowadays 
be an almost essential adjunct to successful enter- 
prise. Not unexpectedly, therefore, the welcome 
degree of recovery from industrial depression gene- 


rally observed throughout the country during 1934 
has resulted in an increasing demand for Laboratory 


investigations of an immediately applicable nature 
In varying measure 


in the case of the work 


ter than in any previous year. 
Whilst these directly applicable investigations 


which promise monetary economy are—perhaps 
only naturally—of most immediate interest to 
commercial concerns, industry as a whole realises 





very well that they are really no more than partial 
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and temporary measures - that scientific research 
of a fundamental character is also necessary, 
both for the ultimate solution of technical problems | 
and as the foundation for the ad hoc work of the 
future. It will be generally conceded, moreover, | 
that the pursuit of such knowledge, more especially | 
in relation to the establishment and maintenance | 


of the fundamental standards of precise measure- | distribution of resolved shear stress. In all three | 


ment, is a very proper function of a national | 
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other three slip planes all became planes of maximum 
shear at different parts of the specimen. The third 
specimen, subject to alternating torsion, showed a 
distribution of shear stress similar to that due to 
combined torsion and flexure. Both the second 
and third specimens developed a distribution of slip 
bands in exact correspondence with the calculated 


specimens failure occurred by the development of 
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0-1 per cent. carbon steel; (ii) a hardened and 
tempered 3-5 per cent. nickel-chromium steel ; 
and (iii) “Silal” cast-iron. The fatigue limit 
of solid specimens of these, two ductile and one 
brittle, metals has been determined at each of 
seven values of @ (see Fig. 2) ranging from the 
condition of reversed plane bending (@ = 0 deg.) 
to reversed torsion (@ = 90 deg.). The deduced 
| fatigue limits are collected in Table I, on page 





laboratory. From the judicious combination of | cracks on the site of advanced slip. Remarkably! 45 and are also plotted in Fig. 1,* which is 


basic and applied research described in the recently | 
published Annual Report,* it is manifest that this | 
view is upheld alike by the Executive Committee 

and by the Laboratory staff, and that the advance- 

ment of science, no less than the present and future | 
requirements of industry, is receiving attention. | 
Further evidence of the close interconnection between | 


Fig.!. RESULTS OF COMBINED STRESS FATIGUE TESTS 
, Constant Maximum Shear Stress 


Constant Shear Enerqy 
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the two classes of work is afforded by the exhibition | 
of experiments in progress which is an increasingly 
attractive feature of the annual inspection by the 
General Board. At this year’s inspection, held on 
June 25, a large gathering, representative of indus- 
trial, scientific and academic interests, was received | 
by Sir Frederick Gowland Hopkins, 0.M., President | 
of the Royal Society and ex officio Chairman of the 
General Board; the Right Honourable Lord | 
Rayleigh, Chairman of the Executive Committee ; 
and Sir Joseph Petavel, Director of the Laboratory. 
In every department, substantial progress has been 
achieved during the year, and the results which 
thus become available are so obviously of value 
and interest to engineers and scientific workers 
generally as to warrant a somewhat extensive review. 


ENGINEERING DEPARTMENT. 


Fatigue and Corrosion Fatigue.—The value of a 
simultaneous attack upon a complex problem along 
a number of different lines is well exemplified by 
the work which, for some time, has been in progress 
on the various aspects of the failure of metals by 
fatigue stresses. Among the experiments con- 
ducted during the past year is a series of tests to 
determine whether the general laws governing the 
deformation of single crystals of aluminium under 
alternating stresses of a flexural, or of a combined 
flexural and torsional, character. For this purpose, 
three specimens machined from the same single 
crystal bar were tested in a machine, previously 
described in ENGINEERING,{, by which flexural, 
torsional or combined alternating stresses can be 
applied. Under the condition of purely flexural 
stress it was observed that slip was confined to the 
system on which the maximum resolved shear stress 
was developed. Slip bands were everywhere parallel 
to this one plane, and their mean spacing along 
different generators of the cylindrical specimen 
varied approximately inversely to the range of 
local stress. The second specimen was subjected 
to combined stresses such that the ranges of maxi- 
mum nominal shear due to flexure and torsion, 





considered independently, were equal. Neverthe- 
less, a marked difference occurred between the 
consequent distribution of resolved shear stress 
and that due to simple flexure observed in the first | 
specimen. The plane which, under flexural stresses, | 
was the only slip-plane, was nowhere the plane of | 
maximum shear under combined stresses, and the | 


| 


* “The National Physical Laboratory Report for | 
the year 1934." Published by H.M. Stationery Office. | 
[Price 13s.) 

t Vol. oxxxviii, page 27 (1934). 


numerous, these cracks 
showed a tendency to 
follow the direction 
of the operative slip 


iq.3. GENERAL RELATIONSHIP BETWEEN FATIGUE LIMITS IN COMBINED 
ALTERNATING FLEXURAL & SHEARING STRESSES 
(DUCTILE STEELS) 
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plane, and to develop 
along crystal bound. 
aries. A possible con- 
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nection is thus indicated between the deliberately 
simplified laboratory experiment on single crystals 
and the practical condition of fatigue in crystalline 
aggregates. Actual knowledge is lacking, however, 
with regard to the precise effects of fatigue stresses 
on crystalline structure. With a view, therefore, 
to investigating the effects which may accompany 
the change from a safe to an unsafe range of stress, 
the deformation of aluminium specimens, consisting 
of four large crystals, is being studied in relation 
to the distribution of resolved shear stress by the 
aid of X-ray analysis. X-ray methods are also 
being employed to ascertain the lattice distortion 
in specimens of normalised, low-carbon steel which 
have been subjected respectively to safe and unsafe 
ranges of fatigue stress. 

In addition to the experiments on single crystals, 
described above, an important investigation of 
fatigue resistance under combined stresses has been 
carried out on three materials :—{i) a normalised 


of great interest as showing the comparison between 
experiment and several theories of fatigue failure. 
In Fig. 1, the results are presented in the form of a 
polar diagram in terms of the ratio: fatigue limit 
in terms of maximum shear stress/fatigue limit 
for the special case of plane bending. The close 
concordance between the values for “ Silal ” cast- 
iron and the criterion of failure by principal stress 
is fully supported by the inclinations of the fractures 
observed during the mechanical tests, typical photo- 
graphs of which are reproduced in Fig. 2. It will 
be observed, from Fig. 1, that whilst the results 
for the 0-1 per cent. carbon steel are in close agree- 
ment with the constant shear energy theory of 
Mises-Hencky, those for the nickel-chrome steel 
conform rather to the constant total energy criterion 
of failure. The attempt to interpret these disparities 





* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report included in this review. 
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is being pursued by further tests on steels of 
different compositions and heat treatments. For 
the time being, it is of practical interest to note that 
the fatigue resistances of ductile metals under 
combined stresses can be estimated without serious 
error from the experimentally determined values 
for plane bending and pure torsion. Thus, in 
Fig. 3 are plotted two ellipse quadrants of the 
form :—f?/f;? + @/qi2 = 1, where +f, is the 
fatigue range under plane bending only, + q, is 


results, summarised in Table II, indicate that the 
contaminating constituents present in air in ordinary 
industrial surroundings have practically no effect 
on the fatigue resistance of these metals. The 
influence of water vapour, however, is decidedly 
more marked, especially in the case of copper where 
its removal raises the fatigue limit nearly to that 
obtained in partial vacuum. In order to ascertain 
whether this effect is due to the direct, or to the 





catalytic, action of water vapour, further tests 








Fie. 4. Fatigur-Testina MACHINE FoR WIRE. 


the fatigue range under pure torsion only, and 
tf and +g refer, respectively, to the fatigue 
limits under the combination of alternating bending 
and torsional stresses. The satisfactory concordance 
between the experimental values and the ellipses 
exemplifies very strikingly the consistence of the 
results which are being achieved with the three 
combined stress fatigue testing machines now at 
work in the Engineering Department. 








are to be made on specimens surrounded by a 
moist atmosphere of inert gas. 

Bearing on the ultimate nature of corrosion- 
fatigue, complete knowledge of which will exert a 
profound influence in a host of engineering applica- 
tions, an important series of experiments is in 
progress to determine whether plastic deformation 
must occur previously to, or simultaneously with, 





TABLE I.—Summary or ComBinep Srress Fatigue EXPERIMENTS. 


corrosive action in order to provide critical condi- 















































Fatigue Limits, Tons per Sq. In. 
Ranges of Principal Stresses. | 
Value Applioa — | Range of Maximum 
Material. of 6, Twisting Direct Shear Shear Stress (8). 
deg. Moment Stress Stress Tension (p,). 
to Due to Due to Com- il abd. eUerees 
Bending Bending (f), | Torsion (g), pression 
Moment. Tons per Tons per Value Ratio, (p2). Vitus Ratio, 
(Tan @.) Sq. In. Sq. In. . PilPlo. ? 8/8. 
0-1 per cent, | 0 0-0 +17-+4 0-0 +17-4 1-00 0-0 +87 1-00 
carbon steel | 15 } 0-268 | +17-0 +2-3 +17°3 0-99, +0°3 +8°8 1-01 
30 0-577 +15-7, +4-5, +17-0 0-98 +1-2 +9-1 1-04, 
45 1-000 | 13-3, +6°7 +16-1 0-92, +2-8 +9-4, 1-08, 
60 1-732 | + 9-5, +8:-2, +14-3 0-82 +4°8 +9-5, 1-10 
75 3-732 | + 5-1 +9°5, +12°5 0-72 +7°3 +9-9 1-14 
90 | im 0 +9-8, +9°8, 0-56, +9-8, +9°8, 1°18 
34 per cent. 0 0-0 | 35-0 0-0 +35-0 1-00 0-0 +17°5 1-00 
nickel - chro- 15 | 0-268 | +34-9, + 4-6, +35°6 1-02 + 0-6 +18-1 1-03, 
mium steel 30 0-577 31-8, + 9-2 +34°3 0-98 + 2°5 +18-4 1-05 
45 | 1-000 | + 26-6 +13-3 +32-1 0-92 + 5°5 +18°8 1-07, 
60 1-732 | +21-3 +18-4, +31-9 0-91 +10-7 +21-3 1-21, 
75 3-732 | +11°6 +21-6 +28-2 0-81 +16-6 +22-4 1-28 
9 | 2 0 +22-8 22-8 0-65 422-8 | 422-8 1-30, 
**Silal”  cast- 0 } 0-0 | 0-0 +15°6 1-00 0-0 + 7:8 1-00 
iron 15 0-268 + 2-0, +15°5 0-99, + 0-3 + 7:9 1-01, 
30 0-577 + 3-9, +146 0-93, +11 + 7-8, 1-00, 
45 1-000 | + 6-3 +15-2 0-97 + 2-6 + 8-9 1-14 
| 60 1-732 | + 8-6 +14°9 0-95, + 49 + 9-9 1-27 
75 3-732 | | +10-8 +141 0-90, + 8-3 +11-2 1-43, 
90 Lr | $14-2 +14-2 0-91 +14-2 +14-2 1-82 
| 























All the foregoing experiments have been con- 
ducted with the specimens exposed to the air; and 
in general, where the comparative effects of different 
stress conditions are at issue, this procedure is at 
once satisfactory and convenient. It is now known, 
however, that the moisture content, and possibly 
some other constituents, of ordinary air exert a 
deleterious influence, akin to that of corrosion, on 
the fatigue resistance of certain metals. The 
precise nature of the chemical action involved is 
as yet imperfectly understood but the problem 
is under investigation, and some interesting results 
have been obtained during the year as to the relative 
effects of untreated air, air purified by the removal 
of acid and alkaline constituents, dry purified air, 





and partial vacuum on the fatigue properties of 
annealed copper and annealed 70/30 brass. The 





tions. A single crystal of aluminium, work har- 
dened by a protracted fatigue test in air at a stress 
range which had caused corrosion-fatigue failure 
in similar specimens, was subsequently tested under 
corrosion-fatigue conditions. During this stage, 
no further plastic deformation occurred, and 
despite the corroding spray, the specimen 
withstood 32 million stress cycles without fracturing. 
This result suggests, therefore, that corrosion and 


plastic deformation must occyr__simultaneously 
inorder to prodyce “corrosion-fatigue — failure. 
Further experiments are in hand to” confirm this 
very important, but at present tentative, conclusion. 
Among the materials on which it is proposed to 
test the effects of previous work-hardening is 
aluminium brass in aggregate form. 


may commonly be subject simultaneously to 
fatiguing and corrosive conditions, and the necessity 
therefore occurs for eliminating, or at least delaying, 
the reduction of fatigue limit produced by surface 
corrosion. This is particularly the case in regard 
to aircraft materials, and a research is in hand to 
appraise the protective values of various types of 
coatings applied to streamline steel wire. Among 
the surface treatments recently tested on_ wire 
subject simultaneously to fatigue and a corrosive 
salt water spray are enamel (with and without 
cadmium plating beneath), boiled linseed oil 
over cadmium plating, parkerising, and aluminium 
spraying by the Schoop process (with and without 
enamel overcoating), but none of these has given 


Tas_e II.—Effect of Various Atmospheres on the Fatigue 
esistance of Copper and Brass. 








Ratio of Fatigue or Endurance 
Limits, 30 x 106 Cycles. 





Copper. Brass, 
Laboratory air .. 1-00 1-00 
Damp pure air .. 1-01 0-99 
Dry pure air 1-09 1-05 
Partial vacuum 1-11 1-23 








such good results as galvanising or sherardising, 
each of which leads to a corrosion-fatigue limit 
at 20 million cycles very little inferior to the fatigue 
limit in air. 

A further aspect of fatigue failure still requiring 
investigation concerns the surface condition of 
materials under alternating stress. The importance 
of surface effects, and the value of the work on this 
subject already carried out at the Laboratory, are 
widely recognised. On the other hand, it is fully 
appreciated by the investigators that the practical 
measures required to produce perfect surfaces are 
prohibitively expensive in many classes of work, 
and that occasional manufacturing defects are 
inevitable. In the latter connection an endeavour 
has recently been made to reproduce in laboratory 
specimens sharp notches corresponding to those 
sometimes observable in the surfaces of rolled 
spring plates. A sharp surface groove was machined 
in the surface of a cylindrical specimen, and the 
latter longitudinally compressed at a red heat so 
as to close the groove and produce approximately 
the effect of a small surface fold set up in the rolling 
of the steel. Specimens of chrome-vanadium 
steel prepared in this way and subsequently quenched 
and tempered realised an endurance fatigue limit 
of only + 10 tons per square inch, which is less 
than a quarter of the value for the same material 
in the machined and polished condition. There 
are, of course, several types of surface defect other 
than the one whose bad effect is noted above, but 
it has been observed that in spring plates which 
fail by fatigue the fracture appears almost invariaby 
to originate in the tension side of the plate. The 
obvious inference is that surface defects in « spring 
plate are far more detrimental to fatigue strength 
when they are present on the tension side than 
on the compression side, and the point has been 
experimentally confirmed for heat-treated plates 
of silico-manganese and 0-46 per cent. carbon 
steels. With the “as rolled” surface in com- 
pression, and the edges and tension surface machined 
and polished, these plates developed a fatigue 
strength about the same as that of completely 
polished plates, failure, when it occurred, always 
originating on the surface in tension, Experimental 
proof has also been obtained of a further deduction, 
that the fatigue properties of spring plates would 
be improved by the development of internal _com- 

ressive stresses in the outer layers. Such stresses 
= produced by quenching Troms high tempering 
temperature, and the resulting fatigue strength 
was appreciably greater than that of similar plates 
hardened and tempered in the normal way. 
A machine which has been constructed for fatigue 
tests on wire is illustrated in Fig. 4. Its main 
principle, whereby the specimen is loaded axially 
as a strut and rotated, is the same as that of the 
machine developed in 1932 by Haigh and Robertson, * 
and it is a striking coincidence that the Laboratory 
machine was devised contemporaneously and 








In practice, of course, engineering components 


* See ENGINEERING, vol, cxxxviii, page 139 (1934). 
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independently. The present machine consists essen- 
tially of two ball-bearing trunnion mountings 
secured to a massive base of channel section. The 
ends of the wire specimen are tapered to fit chucks 
held in the mountings, of which one is fixed, while 
the other can be moved along the base, permitting 
wires of lengths up to 18 in. to be tested. End 
load is applied to the specimen, through a strut and 


lever which may be seen to the right of the right- | 


hand trunnion, by placing weights in a scale pan 
not shown in the photograph. 
the support for the right-hand mounting is adjust- 
able by set-screws which allow the deflection of the 
specimen to be finely controlled. The specimen is 


driven at 4,000 r.p.m. by two motors, each of which | 


can be locked in any required angular position about 
the axles of the trunnions. Axial load is applied to 
the specimen to produce a predetermined deflection, 
measured by a micrometer arranged near the centre 
of the wire, and the stress is computed from the 
product of end load and maximum deflection. 
Two steadying supports, lined with felt and fixed 


near the quarter-length points of the specimen, have | 


been found by experience to be very useful for tests 
of wires which are not perfectly straight initially. 
The machine has only recently been put into 
commission, and no results are as yet available 
from the investigation of surface conditions on 
the fatigue strength of wires, for which it is at 
present being employed. 

Welded Joints. Lifting Gear.—Among the more 


‘The movement of | 


welds and welds showing lack of fusion practically 
|all broke in the plate, whereas lack of penetration 
| or inclusions or blowholes in the weld metal led to 
|fracture at the weld. Mechanically, therefore, 
| welds showing poor fusion are not markedly dis- 
similar to sound welds, but the magnetic observa- 
| tions on welds with poor fusion have given much 
| the same results as those on definitely defective 
welds. For fillet welds the magnetic results are 
| generally similar to those for butt welds, but the 
indications of quality are even less pronounced and 
certain. 

Another branch of welding now under investiga- 
tion concerns the mechanical properties of mild- 
steel chain. In order to compare the mechanical 
properties of electrically-welded mild-steel chain 
from a wide variety of sources, a comprehensive 
series of static, impact and upending tests have 
| been made on chains of § in. or 16 mm. links from 
makers in the United States, Germany, Belgium, 
Czecho-Slovakia and Switzerland. The properties 
of the welded and unwelded sides of links have 
been separately determined, typical welds have 
been subject to X-ray examination, and each 
chain has been studied metallurgically. The 
results, by comparison with those obtained by 
similar tests on various qualities of British and 
American hand-welded, wrought-iron chain, show 
| that some electrically-welded chain is being pro- 
| duced at least equal to hand-welded wrought-iron 
chain of best quality. On the other hand, it 


| 
| 
| 
| 


important aspects of electric welding which are at| appears that much of the imported electrically- 
—— engaging the — = the Bagineing a oe “ mye gy ss! quality, and that 
Jepartment is that of the strength under repeated | electrical welding leads in general to greater varia- 
loading of fabricated work produced respectively | tions of mechanical properties than are found in 
by bare wire and coated electrodes. As regards| hand-welded wrought-iron chain. An interesting 
welding in general, the conclusion has emerged programme of fatigue testing is also being carried 
that the design of fabricated joints liable to repeated | out on chains, but results so far available relate 
stresses requires most careful consideration, and | only to 4 in. and } in. wrought-iron chains of com- 
that the ordinary static test is of little value in| mercial and very good qualities. On the basis 
assessing fatigue resistance. Hence the com-/| of a factor of safety represented by the ratio: safe 
parison between bare and covered electrodes has|range of fatigue load + nominal safe working 
been made by rotating bending fatigue tests of | load, both qualities of } in. chain have been found 
deposited weld metal, with the very interesting | equally satisfactory in fatigue, the factor of safety 
result that bare electrodes show a fatigue limit, on| being 1-1. The same value was obtained for 
20 million stress cycles basis, of + 75 tons per | cummnnsitel 4 in. chain, but the best quality chain 
square inch, compared with + 8-5 tons per square | of this size yielded a factor of safety of 1-4. Pre- 
inch for high-class covered electrodes. Repeated | vious work at the Laboratory has demonstrated the 
direct stress tests of transverse fillet and butt welds | value of periodic annealing in removing the 
made with bare electrodes have shown limiting | brittleness induced in chains by service impacts. 
safe stress ranges varying between 4 tons and 6 tons | Tt will be of value and interest to discover whether 
per square inch, which are distinctly lower than the | intermediate annealing has any effect on the 
corresponding values for covered electrodes. jendurance of chains subject to ranges of fatigue 
An extensive future programme of work, on behalf | stress slightly in excess of the normal safe range. 
of the Steel Structures Research Committee of the 1 ests to determine this point are accordingly 
Department of Scientific and Industrial Research, | in progress, and at the same time the fatigue pro- 
has now been laid down to obtain comparative | perties of rings, hooks, and other components of 
data on the strength and reliability of welded | lifting gear are under investigation, with results 
joints, account being taken of the actual technique | showing some remarkable increases in fatigue 
and skill of welders in different branches of the | strength as the outcome of improvements in design. 
industry throughout the country, and of the | (To be continued.) 
relative merits of various types of electrodes. | 
Fifteen tons of steel have been purchased for the 
preparation of test pieces by firms engaged in weld- THE LATE SIR HUGH REID, BART. 
ing, and arrangements at the Laboratory are well 
advanced for an early start on the mechanical | occurred suddenly at Belmont, Springburn, Glasgow, 
testing. bee Sunday, July 7, at the age of 75, played a con- 
The results of this statistical examination of the | Sderable amet r a branch of engineering which ~ 
mt state of welding in Great Britain will | °° many years been encompassed with difficulties anc 
— we. |anxieties. The policy followed by British railway 
undoubtedly prove of very great importance. In companies, unlike those of many other countries, of 
the meantime a study, by the Electricity Depart-| constructing their own locomotives, has rendered 
ment of the Laboratory, of non-destructive tests for | private manufacturers of this class of plant largely 
welds has been continued, unfortunately without dependent on export trade, with the result that orders 
very satisfactory results up to the present. After | have not always been easy to get, and since the war 
preliminary trials, a magnetic method, incorporating | have been more than usually small in number. 


abhi tne * 1 3 Hugh Reid was born in Manchester on February 9, 
an arrangement of tester pol s and a search coil, is | 1860, and was the son of James Reid, of Auchterarder, 


being developed, and = has been found that the | Perthshire, who was himself a locomotive engineer. 
magnetic indications given by the apparatus are so | He was educated at Glasgow High School and Glasgow 
slightly affected by the presence or removal of | University, and received his early engineering training 
surplus weld metal from butt-welded plates as not| at the Hyde Park Locomotive Works in that city. 
to interfere with the detection of a serious defect. | His whole working life was spent with Messrs. Neilson, 
The correspondence between magnetic indications Reid and Company and the North British Locomotive 
and breaking strength of butt welds is, however,|Company, Limited. He became a partner of the 
rather inconclusive. In some cases particularly | former, with his three brothers, in 1893. On the 
for welds with r penetration, good and bad points death ~ his iether, Hugh Poms awry a psa, 
: he wold I esse tnilenind etically part in the management, and was mainly instrumenta 
in the weld are clearly indica magneticaly,!in securing the amalgamation of Neilson, Reid with 
but _ other specimens marked variations in | Messrs. Sharp, Stewart and Dubs, in the North British 
mechanical strength can barely be detected. In | Locomotive Company, which he was actively directing, 
the tensile tests on butt-welded specimens, good | as chairman, until the time of his death, this being 








Sm Huon Rep, whose death, we regret to record, 


| 
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probably the largest railway locomotive building con- 
cern in Europe. In this capacity he supplied the needs 
of railway undertakings in different parts of the British 
Empire and various foreign countries, among the most 
notable of the recent locomotives turned out being those 
of the Royal Scot class, now running on the London 
Midland and Scottish Railway Company’s system. 

In 1910 the firm built a turbo-electric locomotive, 
in which the boiler was mounted at one end, a cooler 
for the condensing water at the other, and the generat- 
ing machinery in the centre. The latter consisted of 
an impulse turbine running at 3,000 r.p.m. and driving 
a variable-voltage generator, from which current was 
supplied to four motors mounted direct on the axles. 
The exhaust steam was passed to an ejector condenser. 
The locomotive underwent some trials on the Scottish 
railways, but was not actually placed in service. In 
1924 a second locomotive, manufactured by the 
firm and embodying a turbine, was exhibited at the 
British Empire Exhibition, but in this case power was 
transmitted to the axles through double-reduction 
gearing. The boiler was of the standard locomotive 
type with superheater, and supplied steam to a high- 
pressure turbine, the latter exhausting to a unit which 
operated at a lower pressure. The condenser was of the 
air-cooled evaporation type. 

During the war, Reid was a member of the Manage- 
ment Board for the supply of munitions in Glasgow and 
West Scotland, was also closely associated with Red 
Cross work in that area. He received the Commander- 
ship of the Order of the British Empire for his services 
in that connection. He was created a baronet in 
1922 for his benefactions to Glasgow. About this 
time, also, he made an active attempt to secure some 
form of Government assistance for the industry with 
which he was connected, his reasons being that the sale 
of surplus war stock had greatly interfered with their 
markets. Sir Hugh was elected a member of the 
Institution of Civil Engineers in 1897, and had served 
on the Council of that body. He was also an honorary 
Doctor of Laws in the University of Glasgow. In his 
early days he held a commission in the Ist Lanark 
Royal Engineers (Volunteers), and was the recipient 
of the Volunteer Decoration. 








ELECTRICALLY-DRIVEN VERTICAL 
MILLING MACHINE 


Wuite the general utility of the milling machine 
with a horizontal spindle is established beyond question, 
it has become evident that, for small and medium-sized 
parts, the vertical-spindle type offers distinct advan- 
tages. Messrs. Alfred Herbert, Limited, Coventry, 
have recently designed a machine of this type with 
a self-contained electric drive, and speed and feed 
ranges rendering it suitable for machining non-ferrous 
metals as well as iron and steel. The machine is 
illustrated in Figs. 1 to 3, on the opposite page. The 
column in a tapered box casting with spreading base. 
It has a facing at the top for the driving gear, and 
separate dovetail slides in front for the spindle head 
and the knee carrying the table. The table has a 
longitudinal automatic feed traverse of 14 in., and the 
saddle on which it is mounted has a hand-operated 
cross adjustment of 6} in. The maximum distance 
between the spindle nose and the table surface is 
12} in., and there is a vertical table adjustment of 
7 in., and one of 3 in. for the spindle. The distance 
from the centre of the spindle to the column, above the 
knee slide, is 9} in., and the table has a working surface 
of 22 in. by 6} in. These figures indicate that the 
machine has a very useful capacity, its utility being 
further evident from the fact that six spindle-speed 
changes are provided, ranging either from 106 r.p.m. 
to 1,200 r.p.m., or from 260 r.p.m. to 3,000 r.p.m., 
according to the purchaser’s requirements. 

The drive consists of a 2-h.p. motor running at 
1,420 r.p.m., and coupled to the spindle by change- 
speed gearing and multiple Vee-belts. The position 
of the motor on top of the column will be clear from 
Fig. 1, the belt drive being protected by a hinged 
cover. In Fig. 2 this cover is opened to show the belt 
drive, which has a jockey-pulley tensioning gear with 
a clamping screw. The upper part of the spindle is 
multi-splined and slides through a sleeve in the driving 
box. This sleeve is mounted on ball bearings and takes 
the belt pull, so relieving the spindle of side pressure. 
The pulleys are interchangeable on the shafts, so 
doubling the three speeds obtained by the gears inter- 
posed between the motor and the driving pulley. 
These speeds are selected by the pilot wheel seen at the 
bottom of the illustration. The wheel spindle is fitted 
with a conical dial bearing raised speed figures. There 
is one slow and one fast speed on each side of the three 
divisions of the dial which come into line, when a 
particular speed is used, with the words “ Slow” and 
“* Fast,” respectively, on a fixed plate. The gears are 
of heat-treated nickel-chrome steel, and the sliding 
gears are mounted on a multi-splined shaft of the same 
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Fie. 1. 


material. A pump in the driving box supplies oil to 
the gears, bearings, and other mechanism. 

The spindle head is provided with a taper gib for 
taking up wear, and is adjusted as to height by the 
large handwheel seen in Fig. 1, with the clamping 
lever near it. The head is balanced by a counter- 
weight inside the column, and is thus sensitive to 
precise adjustment, the motion being given through 
worm gearing and a rack pinion, and a large indicating 
dise being fitted to the handwheel. If the work 
presents faces to be machined on different levels in 
accurate relationship with one another, a set of four 
precision stops can be provided to determine the 
movement of the head. This device is shown in 
Fig. 3. The stops are carried in a cylinder capable of 
rotation and mounted in a bracket on the head provided 
with vertical adjustment. A dial gauge is mounted 
on a bracket on the column, and when it is required is 
moved into line with the position of the outer stop 
screw as the cylinder is indexed into the four positions. 
The gauge is moved out of the way when the screws 
are used as dead stops with the adjustable abutment in 
line with the inner screw. The spindle is mounted in 
the head in precision roller bearings and ball bearings. 
The latter take the thrust in both directions, as well as 
part of the journal load. Both the inner and outer 
races of the bearing are clamped, the outer races being 
supported directly in the head. The lower end of the 
spindle has a special non-sticking taper hole with clutch 
drive for arbors and cutters. The spindle is made of 
nickel chrome case-hardened steel, and is bored 
through and provided with a draw bolt. 

The knee and saddle movements are effected by 
handwheels with adjustable graduated index discs, 





ConTROL SIDE OF MACHINE. 








and: clamping screws are 
fitted. Both have adjust- 
able taper gibs on the slides. 
The weight of the knee, &c., 
is carried on a ball-thrust 
bearing. The recess con- 
taining the saddle screw in 
the top of the knee is pro- 








tected by telescopic plates. 
The automatic longitudinal 
feed to the table is driven 
by a small flanged motor 
attached vertically under- 
neath agear-box on the left 
hand of the saddle. The 
gear-box contains the reduction gear and the pick- 
off gears by which the feed changes are obtained 
There are alternative slow and fast ranges, corre- 
sponding to the two ranges of spindle feeds. The 
slow feed has five changes, ranging from 1} in. to 3 in. per 
minute, the range of the fast feed being from 1} in. to 
7} in. per minute. The feed is engaged and released 
by hand by a lever situated on the apron, and operates 
a dropping worm. The table has two adjustable stops 
by which the feed in each direction is disengaged auto- 
matically, and which act as dead stops after the feed 
is tripped. The quick hand gear for the table is 
situated at its right-handend. The unusual appearance 
the handwheel presents in Fig. 1 is due to the 
employment of an enclosed internal gear and pinion. 

The controls for the machine are all conveniently 
grouped. The switchgear is housed in a pocket near 
the top of the column on the right-hand side. The 
main switch lever is the lower of the two seen in Fig. 1. 




















Fie. 2. Sprypie Drive. 


Fie. 3. Precision Stops on SPINDLE HEAD. 


It has “‘ forward,” “‘ off,” and reverse positions, The 
upper lever controls the direction of the automatic table 
feed. These controls are interlocked so that the 
spindle rotation and feed motion start and stop 
together. The “ reverse” position of the main switch 
lever can be used momentarily as a brake to pull up 
the spindle rapidly. An isolating switch and fuses 
are provided with an operating lever at the front of 
the column near the table motor. This lever enables 
the machine to be rendered “‘ dead ”’ for such opera- 
tions as the changing of the table-feed gears or the 
exchange of the driving and spindle pulleys. The 
complete equipment of the machine includes a motor- 
driven cutting-lubricant pump with a covered tank, 
as shown in Fig. 1. A tray is furnished for the table to 
prevent overflow of the lubricant. It does not, how- 
ever, appear in the illustration, as the table is there 
shown fitted with an optional attachment in the way 
of a circular table. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at June 24, 
1935, there were approximately 10,361,000 insured 
persons, aged 16-64, in employment in Great Britain. 
This was 27,000 more than a month before, and 188,000 
more than a year before, and is the highest number 
recorded during the period of over 14 years for which 
these figures are available. There was an improvement 
in employment, during June, in most of the principal 
industries, those mainly affected being building and 
public works contracting, engineering and _iron- 
founding, shipbuilding and ship-repairing, iron and 
steel manufacture, the hosiery industry, printing and 
bookbinding, the transport and distributive trades, 
and hotel, boarding house, &c., service. There was a 
further increase, however, in the numbers temporarily 
stopped in the coal-mining industry, mainly in York- 
shire, and there was also a decline in employment in 
the tailoring, boot and shoe, and motor vehicle 
industries. 





At June 24, 1935, the numbers of unemployed 
persons on the registers of employment exchanges 
in Great Britain were 1,555,184 wholly unemployed, 
361,825 temporarily stopped, and 83,101 normally 
in casual employment, making a total of 2,000,110. 
This was 44,642 less than the number on the registers 
at May 20, 1936, and 92,476 less than a year before, 
and is the lowest number recorded since the end of 
July, 1930. The total comprised 1,615,081 men, 


55,647 boys, 283,308 women, and 46,074 girls. 


Of the persons on the registers at June 24, 1935, 
about 49 per cent. were applicants for insurance benefit 
and about 37 per cent. for unemployment allowances, 
while about 14 per cent. were uninsured or were for 
other reasons not entitled to apply for benefit or 
unemployment allowances. 


Mr. D. R. Wilson, H.M. Chief Inspector of Factories, 
states, in his report for 1934, that the accident rate 
is greater among workers under eighteen than among 
adult workers of the same sex. The adult worker, 
he writes, has become accustomed to his environment 
and has—or ought to have—acquired habits of caution ; 
the young entrant finds factory life an entirely new 
experience and possesses, in addition, certain qualities 
of youth, such as bravado and curiosity, which render 
him specially susceptible to accident. It seems to 
Mr. Wilson, therefore, that it is incumbent on employers 
to give him an apprenticeship in safety just as in his 
productive work, and to see that he is not only warned, 
but forewarned, of the dangers inherent in all industrial 
life. A watch should, Mr. Wilson thinks, be kept on 
entrants during their first year, and such of them as 
have incurred an undue number of accidents, however 
trivial, should be transferred, where possible, to safe 
‘ cupations. Pl 

Writing on the subject of working hours, Miss Emily I. 
Slocock, superintending inspector, says that consider- 
able interest has recently been taken in the question 
of the five-day week, which was reviewed at some 
length in the report for 1930. In that report, particulars 
were given relating to 744 works in which over 91,000 
persons were employed. It has not been possible 
to collect as much statistical information as was done 
in 1930, but that which has been collected suggests, 
she says, that, whereas the increase in the number 
of works using the system is estimated roughly at 
about 16 per cent., the increase in the number of 
persons employed under the system is about 50 per 
cent. In other words, since 1930, a relatively small 
number of large firms have made the change. The 
advantages of the system, Miss Slocock says, generally 
appear to outweigh the disadvantages, both from the 
standpoint of the employers and of the workers. 
These advantages, so far as the employers are con- 
cerned, relate mainly to (1) reduction of various over- 
head charges; (2) time for maintenance work during 
normal hours on Saturday, obviating the necessity 
for overtime; (3) improvement in time-keeping and 
reduction in absenteeism. From the workers’ point 
of view, the advantages seem to centre round the long 
week-end with increased opportunity for recreation 
and sport, and a possible saying on fares when any 
considerable distance has to be travelled. 


Addressing the annual conference of the General 
Federation of Trade Unions, which was held at 
Hastings last week, Mr. W. Saxon, the president, who 
is general secretary of the Machine, Engine and Iron 
Grinders and Glaziers Society, said that they were 
told that machinery had relieved the worker of much 
physical effort. He agreed; but what, he asked, of 
the increased mental effort now needed? Timing 
systems that fixed piecework prices on physical effort 
without any regard for mental effects and mental 
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strain were having a very serious effect. The increased 

strain affected not only conditions at work, but the 
leisure hours. It was no wonder, he declared, that 
mental hospitals were overcrowded. 


The conference adopted a resolution protesting against 
stop-watch methods of measuring human capacity and 
fixing rates of pay. The mover, a representative of the 
hosiery workers, declared that these forms of speeding 
up shortened the workers’ lives and assisted in the 
development of nervous diseases. The resolution called 
upon the appropriate Government Department to 
watch the physiological and psychological effect of all 
such schemes on the workers. 


A resolution was adopted denouncing the practice of 
some local authorities in offering preferential treat- 
ment as an inducement to employers to move into their 
areas. The mover, a representative of the boot and 
shoe operatives, cited cases in which employers had 
transferred factories into areas of high unemployment 
and exploited that fact to get cheap labour. Beginners, 
he said, were being paid 7s. instead of 16s., and an 
employer who used to pay 55s. in his former district 
for certain work was now paying 20s. for the same job, 


In his opening address to a conference of the Trans- 

rt and General Workers’ Union at Douglas, Isle of 

an, last week, Mr. H. J. Edwards, the president, said 
that unemployment, poverty, slums and disease were 
monuments to the inability of the capitalist system to 
provide any method for the distribution of the world’s 
wealth on an equitable basis. There was no reason to 
deny a much better standard of maintenance for the 
unemployed ; a more rational organisation of the hours 
of labour; the development of a new conception of 
leisure, its organisation and its cultural use; the 
prevention of the exploitation of young people by 
raising the school age and giving them proper training ; 
and adequate security for old people by means of 
pensions. All these things, Mr. Edwards declared, 
could be done now. The nation could afford them, 
because it only meant distribution of the national 
income in a different form. The result would benefit 
the whole community. rE 

The conference unanimously adopted a resolution 
endorsing the declaration of the National Council of 
Labour, which called upon the Labour movement to 
intensify its protest against the Government’s “ callous 
treatment ’’ of the unemployed, and its “‘ failure to 
implement its undertaking ’’ to make the maintenance 
of all the able unemployed a national charge. 


A resolution was also carried instructing the executive 
council to make representations to the Government for 
the purpose of securing the introduction, forthwith, of 
a comprehensive and adequate pension scheme to cover 
all workers. The resolution urged that the scheme 
should entitle the recipient to a pension on the grounds 
of invalidity, the right to optional pension at the age 
of sixty, and a pension providing for definite retirement 
from industry at 65. 


In the course of his presidential address to the 
annual conference of the National Union of Railway- 
men, which was held at Hastings last week, Mr. T. 
Henderson said that the policy for which the organisa- 
tion stood had made progress, although they had been 
weakened by the non-unionist menace. Membership 
figures showed an increase, which encouraged them to 
expect a return of pay-cuts. The rates for overtime 
and Sunday duty were worse than in pre-war days. 
The decisions of the Railway Wages Board, when the 
cuts were made, were meant to meet a serious financial 
position. While the unions took their stand on the 
claim that labour costs should be the first charge on 
industry, they were compelled to take into account the 
effect of world conditions on the industry. There was 
now, however, a measure of optimism, and the men who 
made the sacrifices in 1931 were entitled to immediate 
concessions, 


A resolution passed by the conference declared that 
the State should guarantee work or full maintenance for 
all citizens, and affirmed the belief of members in the 
policy of the Labour party, which provided for a 
shorter working week without reduction in pay, 
adequate pensions at an earlier retirement age, and the 
extension of the school-leaving age. Electors were 
enjoined to work and vote for the accredited repre- 
sentatives of the Labour party as “‘ the only hope of 
banishment of the social tragedy of unemployment.” 


On the question of mechanisation, Mr. Marchbank, 
the general secretary, reported that in the locomotive 
section the changes had had a serious effect on their 








members. Mechanical coaling plants and ash elevators 
all tended to reduce the number of men necessary. In 
the signalling department prognostication as to the 
reduction in the numbers of men necessary to carry 
on the work were proving to be well founded. Newer 
methods of signalling had resulted in many signal- 
boxes being closed. Another aspect of the change was 
the transfer of certain types of work previously per- 
formed by higher grades to men in lower grades. In 
certain classes of stations porters were now called upon 
to undertake work hitherto performed by men in 
higher categories. The executive was endeavouring to 
meet this position by an application for higher rates of 
pay to the men concerned. The report was adopted. 


At its closing session the Conference decided to defet 
further consideration of several important questions 
until a special conference later in the year. These 
questions include the formation of a single union for 
all transport workers, the adoption of new negotiating 
machinery for shopmen, and, probably, a claim for 
the restoration of the remainder of the wage-cuts 
made in 1931. The wages and working conditions of 
shopmen are dealt with by different machinery from 
that which operates in the case of the traffic grades. 
The reason for this is that the National Union of 
Railwaymen is only one of a number of organisations 
with shopmen members. The others are principally 
craft unions. A resolution submitted to last week’s 
conference proposed that the N.U.R. should detach 
itself from that joint movement and deal direct with 
the railway companies on behalf of its members who 
are shopmen. The executive council is understood to 


be opposed totheidea. 


In June, the home branch membership of the Amal- 
gamated Engineering Union increased from 191,294 
to 192,575, and the colonial branch membership from 
24,183 to 24,275. The number of members in receipt 
of sick benefit decreased from 4,600 to 4,302, and the 
number in receipt of superannuation benefit increased 
from 13,983 to 14,031. The number of members in 
receipt of donation benefit decreased from 4,600 to 
4,302, and the total number of unemployed members 
from 17,815 to 17,339. 


The July issue of the Journal of the Amalgamated 
Engineering Union states that representatives of the 
executive council attended a conference, convened by 
the Trades Union Congress General Council, to consider 
reports on “ dangers arising from use of welding and 
burning machines,”’ with a view to the introduction 
of legislation ‘‘ for the protection of workers where such 
plant is used.”” From the reports submitted, the writer 
says, “‘ there did not appear to be sufficient evidence 
yet obtained regarding the poisonous effects of welding 
on the internal organs, the chief evidence relating to 
the effect on the eyes. It was decided that each union 
should endeavour to obtain further cases, and that 
another conference should be convened at a later date.” 


The writer of an editorial note in the same issue of 
the Journal declares that if the 40-hour week without 
loss of pay cannot be obtained by international agree- 
ment, ** it will have to be achieved by other methods.” 
“Tt is, in our view,” he says, “‘ dangerous to let this 
question become an issue to be decided by trade-union 
action, but action will be taken, and perhaps on wider 
lines, in pursuit of a concerted plan by the unions as a 
whole, if it is not settled on the lines of a general 
convention which will also respect the principle that 
the earnings of the workpeople must not be reduced 
when hours of labour are reduced to the 40 hours’ 
standard. Employers and Governments who opposed 
the international solution are playing a dangerous 
game. 


In its report, the board set up to hear objections to 
the legalisation of the Lancashire weavers’ wage agree- 
ment, says: “We are prepared to believe that the 
legalisation of the agreement is likely to remove one 
of the gravest difficulties under which the industry has 
laboured in recent years, and by putting a bottom to 
the wage position to free the trade once for all from 
the menace of uncontrollable undercutting. The 
agreement may have defects; but we have no reason 
to doubt that it is a notable improvement on what has 
gone before and upon the present chaotic situation in 
the industry. We believe that it may prepare the way 
for an even better agreement and for better days. 
Moreover, the agreement gives official recognition and 
sanction, for the first time, to the system under which 
six-loom working may be applied to the whole range of 
cloths, and also for the first time recognises systems 
of working more than six looms to a weaver. It 
indicates, therefore, some readiness on the part of both 
sides to examine hopefully the difficult questions which 
are raised by developments in industrial technique and 
organisation.” 
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THE DROITWICH BROADCASTING 
STATION. 


Txe Droitwich station of the British Broadcasting 
Corporation contains two transmitters, one working 
on a “long” broadcasting wavelength (in the band 
240 kilocycles to 160 kilocycles per second, 1,250 m. to 
1,875 m.), and the other on a “ medium ” wavelength 
(in the band 1,500 kilocycles to 550 kilocycles per 
second, 200 m. to 545 m.). The former replaces the 
station at Daventry, which worked on the same wave- 
length, but had a power of only about 25 kW (unmodu- 
lated carrier wave), compared with the 200 kW of the 
new station, while the latter will be used instead of a 
similar 25 kW station, which was also at Daventry. 
The design of the station presents several matters 
of engineering and electrical interest, and formed the 
subject of a paper which was read before the Insti- 
tution of Electrical Engineers on Thursday, April 11, 
by Sir Noel Ashbridge and Messrs. H. Bishop and B. N. 
MacLarty. The following description is based on the 
contents of that communication. 

The object of constructing this long-wave transmitter 
was to enable the whole territory of the British Broad- 
casting Corporation to be covered by one programme. 
This requirement largely affected the choice of the 
site, since the station had to be placed so that fading 
did not exceed a certain arbitrary limit. It is found 
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working at 200 kilocycles per second is about 450 km. 
over average English country, and on that basis the 
correct site for a national transmitter, if fading was to be 
avoided, would be somewhere in Yorkshire. Experience, 
however, also shows that at this frequency the minimum 
field strength for good reception is about 2-5 milli- 
volts per metre in open country and between 5 milli- 
volts and 20 millivolts per metre in towns. To serve 
a number of large towns from a Yorkshire site it would 
be necessary to provide a field of about 10 millivolts 
per metre at 450 km. from the station, and this would 
necessitate an aerial power of about 1,000 kW. As, 
however, the international limit is 150 kW, the fact 
had to be accepted that a reliable service could not be 
given from one station to the whole of the British 
Isles, and the alternative of serving a maximum 
number of listeners had to be chosen. 

It was therefore decided to site the transmitter to 
serve England, Wales, Northern Ireland, and as much 
as possible of Scotland, leaving the remainder of the 
country to be dealt with by a high-power medium-wave 
relay transmitter. On this basis the potential site is 
not far from Daventry, but as this could not continue 
to be used, a position either 15 miles south or 15 miles 
north of Birmingham was indicated. The former 
was eventually selected in order that a field between 
5 millivolts and 10 millivolts per metre might be 
supplied to the several large cities and towns on the 


in practice that the maximum range of a transmitter ' south and south-west coasts. The actual site, which was 








finally chosen after tests had been made with a mobile 
transmitter, is on the Droitwich-Bromsgrove road, 
24 miles north of Droitwich. It is 170 ft. above sea level, 
and the sub-soil is favourable to the propagation of 
wireless waves. It is also suitable for the erection of 
buildings and the area is sufficient to accommodate the 
aerial system. The water supply is reliable and 
adequate. 

The general layout of the building, which houses 
both the national and the regional transmitters, is 
shown in Fig. 1. Generally speaking, it is similar 
to the four existing medium-wave regional broad- 
casting stations in that the engine room, in which the 
necessary power is generated, is placed in the rear and 
is separated from the high-tension machinery room by 
a battery room, garage, store and workshops, so that 
there is no risk of the vibration from the engines being 
conveyed to the transmitters. It also makes the wiring 
straightforward. In front of the machine room, which 
contains the high-tension converting plant, is the 
transmitter hall, and beyond this again, the offices. 
The size of the long-wave transmitter is such that a 
two-storey building is necessary to accommodate it, 
while in one case it is essential, and in others desirable, 
that the motor-generator sets supplying heating current 
to the filaments shall be near the valves with which 
they are associated. The transmitter hall has therefore 
been provided with wide galleries on which the trans- 
mitter control table and the switchboard for the various 
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power inputs to the transmitters, as well as the controls , 
and essential meters for the transmitters themselves, | 
are mounted. On the ground floor immediately beneath | ‘06. 
the transmitters are the filament-heating motor-genera- | bs 
tor sets, a board containing the motor starters, which 
are operated from the control board, and the other | 
motor-generators, which supply power to the anodes of 
the earlier stages of the transmitters and generate | 
the necessary grid negative voltages. Beneath one | ’ nas ZZ 
side of the hall is a vault containing the gravity tanks - . wee pate i 
for the valve-cooling water, pumps and certain other 
auxiliary apparatus. A view of the transmitter hall | 
is given in Fig. 2, while part of the transmitter, which | - 
is dealt with in more detail later, is illustrated in | aeamied 
Fig. 8, on the opposite page. } 
The power required for operating the station is | { 
obtained from four sets, each of which consists of a| ooo = 
six-cylinder solid-injection type Diesel engine, manu- 
factured by Messrs. The English Electric Company, 
Limited, Queen’s House, Kingsway, London, W.C.2, 
and running at 375 r.p.m. These engines are directly 
coupled to three-phare alternators, each of which has 
a rated output of 470 kW at 415 volts and a frequency 
of 50 cycles. As the normal load of the station is 
1,100 kW, which represents three engines at 78 per cent. 
load, one set is spare and the load can also be carried 
on two engines with a slight reduction of power to the : 
transmitters. In order to eliminate the possibility | is the fuel-oil pumping and centrifuge plant, while at 
of bad voltage regulation on the direct-current side | the back, and some 120 ft. away, are two fuel-oil tanks 
of the rectifiers described below, and the introduction | with a combined capacity of 300 tons, or about three 
of harmonics in the voltage wave forms of the alter- | months’ supply. 
nating current, which mizht affect other plant, the| The main high-tension supply for the anodes of 
alternators are wound in delta with special short-|the water-cooled valves is obtained from the power 
pitched windings, the phases being arranged to overlap | plant through two transformers and two mercury-arc 
in the slots. The harmonics thus largely tend to/| rectifiers. These units, a view of which appears in 
cancel one another without any reaction through the | Fig. 7, were manufactured by Messrs. British Thomson- 
medium of the flux. The impedance of the windings | Houston Company, Limited, Rugby, and each has an 
is thus effectively reduced at the harmonic frequencies. | output of 600 kW at from 15,000 volts to 20,000 volts, 
The other plant in this section of the station includes | and of 250 kW at from 11,000 volts to 13,000 volts. 
a storage battery for the supply of power for lighting | The full-load overall efficiency exceeds 93 per cent. 
and relay switching, as well as a 15-kVA motor- | at 12,000 volts, 94 per cent. at 15,000 volts, and 95 per 
alternator. It also contains the main distribution | cent. at 20,000 volts. This form of converter was 
witchboard, two motor-generator sets, water pumps, | chosen owing to its high efficiency, though as its 
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long-wave transmitter in case of need. The rectifiers 
themselves are mounted on tall porcelain insulators 
to give the necessary 20,000-volt insulation to earth. 
Their design is generally similar to that of medium- 
voltage steel-tank rectifiers with control grids, except 
that the cooling arrangements are simpler, owing to 
the current being only 40 amperes at full load. The 
usual alternating-current ignition and excitation arrange- 
ments are fitted, and the tank is also equipped with 
vacuum pumps and gauges. F 
On account of the wide range of normal operating 
voltage (11,000 volts to 20,000 volts), induction- 
regulator control is provided. In order to simplify 
matters and to prevent surges in the smoothing circuit 
when switching in, the regulators are capable of varying 
the voltage from 20,000 volts down to nearly zero. 









and other engine auxiliaries. An annexe houses an | reliability was considered inferior to that of the motor- 

exhaust-gas boiler for heating the building, and an | generator, arrangements were made for the machines 

oil-fired boiler, which is used for the same — of the latter type, which were installed to supply the 
e 


when the engines are not running. In addition, t 


The control grids, which are fitted for the purpose of 
are suppression, also enable grid control of the voltage 
to be obtained. In normal operation, however, the 


sre | medium-wave transmitter, to be also available for the | grid impulses are timed to give the maximum voltage, 
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Fic.7. Hiau-Tension TRANSFORMER AND MERCU 


and all the voltage control is effected by means of the 
main induction regulator. The apparatus for grid 
ontrol consists of a small peaking transformer for 
applying positive voltage to the grids at the correct 
phase instants, a small phase-shifting induction 
regulator for control purposes, and a motor-generator 
for furnishing a negative direct-current bias voltage for 
the grids. The small phase-shifting regulator in the 
control-grid circuit is geared to the main induction 
regulator in such a way that the alternating-current 
voltage applied is maintained constant in magnitude 
and in fixed phase relationship to the voltage applied 
to the anodes, irrespective of the magnitude of that 
voltage. 

In the event of an overload on the rectifier, a high- 
speed relay in the grid-control circuit transfers the 
grid circuits to a source of constant negative potential 
of a value higher than the normal. The arc is thus 
prevented from re-striking on each anode in turn, so 
that the short-circuit current is quickly suppressed 
without any voltage higher than the normal being 
induced in the load circuit. 

The rectifier auxiliaries all operate at the same 
potential as the rectifier tank, which may reach 
20,000 volts direct-current above earth potential. All 
these components are fed through a common insulating 
transformer, and the switching operations are performed 
through insulating links. 

The power input to the main, ignition and excitation 
transformers is controlled from switchgear which is 
mounted on the gallery of the machine room, as shown 
in Fig. 7, interlocks being provided to ensure that the 
operations are carried out in the correct sequence. 
The high-tension output is similarly controlled from 
panels which are mounted on an insulated baseplate 
above the low-voltage panels. Long insulating links 
onnect the operating mechanism on the low-tension 
panel with the appropriate equipment on the high- 
tension panel. This baseplate is also used to carry the 
various auxiliary transformers that are at the same 
potential as the rectifier. Thus only a single insulating 
transformer is required for the whole of the auxiliaries 
of each rectifier, and these are connected as shown 
(llagrammatically in Fig. 3. 

The two high-tension motor-generator sets which, 
ke the rectifiers, are installed in the high-tension 
machine room, as shown in Fig. 1, each consists of 
a 450-h.p., 415-volt three-phase synchronous motor 
unning at 500 r.p.m. and driving a generator which 
1s rated to produce 300 kW at any voltage between 
7,000 volts and 12,000 volts. These machines, an 
iLustration of which appears in Fig. 10, on Plate ITI, are 
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normally used for supplying power to the medium-wave 
transmitter, but they can be connected in series to 
supply the long-wave transmitter. When this is done 
the combination has a rated output of 600 kW at an 

voltage between 15,000 volts and 20,000 volts. Each 
generator has two commutators in series, the asso- 
ciated windings being accommodated in the same 
slots. As shown in Fig. 5, each has four main poles 
and four commutation poles. The weight of the arma- 
ture is 6} tons. They are constructed on the graded 
potential system developed by their makers, Messrs. 
The English Electric Company, Limited, in which the 
armature core is insulated from the earthed shaft in 
order to remove the heavy electrical stress from the 
slot insulation. The core insulation consists of four 
pressed-mica sectors, each 0-25 in. thick. The shaft 
forging within the armature is of square form, the 
edges being bevelled off to provide flats to match the 
mica sectors. In order to locate the armature core at 
a potential midway between that produced by the 
two windings in series, it is connected by a slip-ring 
and brush to the interconnection between the two 
commutators. On one machine the hub insulation 
must withstand a potential of 15,000 volts during series 
working. The mica sectors are therefore provided 
with large overlaps and creepage distances at the 
extremities of the core. This insulation has been tested 
at 30,000 volts alternating current for 3 minutes. The 
armature hub is of cast steel, and is made in two 
halves, which are held together by bolts. These also 
pull the hub down to the mica shaft insulation. This 
method of construction and the electrical connections 
shown in Fig. 4 ensure that, though there is a poten- 
tial difference of 12,000 volts in the armature, the 
maximum stress between adjacent coils and between 
coils and slots does not exceed 6,000 volts, 

The armature windings of these machines are insu- 
lated with mica pene the portions in the slots 
being wrapped and pressed. In addition, moulded 
mica slot-troughs are fitted. These troughs are 
doubled over the top coils, and are secured by hardwood 
wedges. The generator frame, main poles and commuta- 
tion poles are at earth potential. When connected in 
| series there is therefore a potential of 15,000 volts 
| between the armature core and pole faces in one of the 
machines. In order to withstand this potential, an air 
gap of about 0-76 in. is provided, and the pole faces are 
covered with Bakelite shields, which are capable of 
withstanding the full voltage. Exciting current is 
supplied at 220 volts from overhung machines, which 
are fitted with motor-operated regulators, so that 











the voltage can be varied between 1,000 volts and ' 











Fig. 8. Front or “A” Unit oF NatTionaL TRANSMITTER. 


12,000 volts in steps not exceeding 200 volts. The 
commutation-pole windings of both generators are 
connected to the earthed negative armature lead of 
the machine, which is at low potential, but are insulated 
to withstand the excess voltage which may be set up 
owing to surges. To reduce the total impedance and 
to by-pass the magnetising current of the smoothing 
inductance described below, a non-inductive diverter 
resistance is connected across the commutation pole 
windings, as shown in Fig. 4. The overall efficiency 
of these sets on test load was 86 per cent. 

Although a high-speed field contactor would have 
formed a satisfactory means of protecting these 
generators against overload, the rate of decay of the 
main field flux is relatively slow, and the energy stored 
in the main smoothing choke also tends to maintain 
the fault current for several seconds, a condition 
which would expose the transmitter to great risk of 
damage. It would not have been impracticable to 
design a circuit-breaker for this purpose, though it 
would have been cumbersome and expensive, while 
fuses were not considered satisfactory. It was there- 
fore decided to protect the transmitting valves and 
associated apparatus by short-circuiting the generators 
through a 5 henry smoothing choke and simultane- 
ously breaking the field circuit of the generator. The 
device adopted for this purpose is shown diagram- 
matically in Fig. 4, and it was found that on dead 
short-circuit, the load current was reduced to zero 
from 240 amperes in ;'; sec. On the other hand, the 
short-circuit current in the armature smoothing circuit 
took at least 5 seconds to die down. 

The supply for the anodes of the long-wave trans- 
mitter is obtained from two motor-generator sets 
which are installed on the ground floor of the trans- 
mitter hall. Each of these consists of a 415-volt three- 
phase motor, which is directly coupled to a 5,000-volt 
0-6-ampere generator, the speed being 960 r.p.m. 
These sets, which were manufactured by Messrs. 
The English Electric Company, Limited, provide 
the high-tension supply to the first high-frequency 
amplifier and the two stages of low-frequency ampli- 
fication which precede the main modulators. Each 
generator is fitted with two commutators, and the 
armatures are insulated throughout with mica. There 
are two exactly similar sets for the medium-wave 
transmitter, one in each case being in reserve. The 
grid negative bias supplies for each transmitter are 
obtained from a set consisting of an induction motor 
and three generators running at 960 r.p.m. and 
shown in Fig. 9 on Plate III. One of these generators 
supplies the low-frequency amplifier, and has an output 
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of 0-5 ampere at 550 volts; the second, which has an| being started. These contactors are interlocked to | with the performances, and thus the most effective an‘ 
output of 0-5 ampere at 2,500 volts, supplies the main prevent the generators being paralleled, In the case | economical value of illumination can be arrived at in « 


modulator ; and the third, which can give 10 amperes | 
at 300 volts, feeds the main power amplifier. As | 
before, two sets are provided for each transmitter, one 
being in reserve. 

The filaments of the modulator valves, as well as of 
those in the high-frequency amplifier stage, the low- 
frequency stages preceding the modulator, and of all 
the peak witimcter valves, are supplied from two 
motor-generator sets each of which consists of an 
induction motor running at 725 r.p.m. and driving a 
direct-current generator, the latter being capable of 
an output of 500 amperes at 25 volts. On the other 
hand, the filaments of each of the four water-cooled 
valves in the last stage are supplied from a separate 
motor-generator. is consists of an induction 





motor running at 725 r.p.m. and driving a generator 
with an output of 650 amperes at 37 volts. There | 
are six of these sets in all, two being spare, and each 
is directly connected to its associated valve. The 
filaments of the valves of the modulated amplifier are | 
supplied by a motor-generator which consists of a 
squirrel-cage motor running at 725 r.p.m. and driving 
& generator with an output of 400 amperes at 
25 volts. As the circuits of these filaments are at a 
positive potential above earth equal to that of the 
modulator anodes, the frame, exciter and field regulator 
of these generators are insulated from earth by porcelain 
insulators and the flexible coupling between them and 
their driving motors also incorporates a porcelain 
insulator, which is shown in Fig. 6, on page 50, and was 
specially developed by Messrs. The General Electric 
Company, Limited. The generators, a view of which 
appears in Fig. 11, on Plate III, are separately excited 
by an exciter which is mounted on the shaft, while the 
field regulator is mounted on the top of the generator 
frame and is controlled through a long insulated shaft 
from outside the enclosure. Each generator is p rovided 
with a two-pole contactor, highly insulated from earth, 
which is energised from the exciter terminals and closes 
as soon as the machine is started. The two contactors 
are electrically interlocked so that they cannot close 
simultaneously, and a further interlock renders it 
impossible to excite the generator unless the appro- 
priate contactor is closed and the field regulator is in 
the “ minimum excitation” position. The regulators 
are also designed so that the starting voltage applied 
to the cold filaments cannot exceed 5 volts and so 
that control to within 0-5 per cent. to 1 per cent. of 
the filament voltage can be obtained. Special precau- 
tions are taken to avoid corona discharge from the 
frame of the machines and also to prevent a difference 
of potential between the armature, field windings, and 
frame greater than that produced by the generator 
itself. The former difficulty is overcome by enclosing 
the commutator and brush gear by metal shields, 
while the high-frequency potentials between the 
windings and the core are chealahted by connecting 
the armature terminals to the frame through a non- 
inductive resistance. The insulation of the generator 
bedplate and coupling is designed to withstand a 
test voltage of 50,000 volts alternating current. 

The filament-heating current for the medium-wave 
transmitter is obtained from two motor-generator 
sets, each of which has an output of 1,300 amperes at 
26 volts. One machine is spare, and the selection is 
effected by manually-operated switchgear. ll the 
generators, except those just described, are excited 
from the 220-volt excitation ‘bus bars through regu- 
lators. The regulators on the filament-heating machines 
are provided with a minimum excitation interlock, so 
that the excitation circuit cannot be closed unless the 
regulator is in the minimum position. 

In view of the large number of types of supply 
and the considerable size of some of the field regulators, 
it was impracticable to accommodate all the equip- 
ment for controlling the transmitter on one panel. 
As, however, centralised control was very desirable, 
all starting and switching operations, with the excep- 
tion of those associated with the extra-high-tension 
generators and rectifiers, are effected from a central 
control table, a view of which appears in Fig. 12 on 
Plate III. The outputs of the conversion plant in the 
machine room having been selected by a change-over 
switchboard on the gal ery of the transmitter hall, the 
machines can be started by contactor-type starters 
which are grouped on a board and are controlled by 
tumbler switches on the central control table. As will 
be seen, this table is so placed that the engineer on 
duty has a clear view of both transmitters, most of 
the motor-generator sets, and all the speech-input 
equipment. His work is facilitated by duplicating | 
certain meters. Interlock circuits are arranged to | 
ensure the correct sequence of switching operations | 








and to prevent: unintentional paralleling of similar! ~ 


machines. 
The selection and connection to the "bus bars of the | 
appropriate modulator-stage filament generators is 


effected by contactors while the motor-generators are 


| BE 


of the grid negative and auxiliary high-tension 
generators the selection of either of a pair of duplicate 
machines is effected by a pair of four-pole contactors. 
These connect both the armature and the field circuits 
to a common pair of "bus bars and are electrically 
interlocked to prevent simultaneous closing. The 
selection of the desired contactor is made by a dis- 
connecting switch on the central control table. All 
these contactors are operated from the 220-volt “* inter- 
lock *bus bar,”’ which is energised only when all trans 
mitter cubicles and high-voltage enclosures are closed 
and locked. 
(To be continued.) 








ILLUMINATION AND INDUSTRIAL 
EFFICIENCY. 


Ir has long been recognised in industry that good 
illumination, natural for as long as it is obtainable, 
and ample and well-distributed of an artificial nature 
when the former is not available, is an essential to 
the attainment of production efficiency in a factory. The 
provision of light on individual machines, or benches, 
to meet particular needs has also been accepted as an 
essential of the general scheme. It must, however, 
be admitted that whatever provision has been made 
in the t, was decided upon on some system, if so 
it oni be styled, that was quite independent of any 
real assessment of the factors involved in what is, in 
fact, a very intricate problem. Mistakes have, of course, 
been many, and have been corrected only after com- 
plaints have been received, poor production figures had 
told their tale, or inferior quality had become evident, 
the time-honoured process of trial and error being 
resorted to for correction. Now, however, a proper 
and thorough investigation of the whole subject has 
been instituted, largely through the inspiration of a 
paper on “An Analytic Basis for a Lighting Code,” 
read by Mr. A. W. Beuttell before the Illuminating 
Engineering Society. In this, he suggested a possible 
means for determining the degree of illumination 
requisite for efficiently carrying out any kind of work. 
Stating the author’s contentions in general, and brief, 
terms, they may be said to be that the needed illumina- 
tion for any kind of task depends upon certain qualities, 
or conditions, of the objects to be dealt with, the chief 
of which are size, contrast with the surroundings, their 
movement relative to the eye, and possibly their colour. 
Having enunciated his views, and offered some evidence 
in support of each, the matter might have been left 
at that. It doubtless would have been allowed to rest 
there in earlier days, because of the expense likely to be 
incurred by any individual, or firm, who attempted to 
carry the research further. We are, however, in 
better times, to-day, when industries have been taught 
the advantages of combination, and the Government 
plays its part by providing assistance in a manner 
which ensures suitable apparatus, and the employment 
of qualified personnel. In this case, the credit was 


due to the Industrial Health Research Board of the | 


Medical Research Council, and to the Illumination 
Research Committee, whose foresight resulted in the 
decision to institute complete. investigations on the 
lines suggested by Mr. Beuttell. Naturally, for the 
accumulation of accurate data relating to each of the 
factors in turn, and their proper correlation, a great 
amount of experimental work is required, and this 
will take time. A start, however, has been made, and, 
judging by the first report,* there appears to be hope 
that results of a very valuable character will eventually 
accrue to the great advantage of works’ designers and 
factory administrations. The work so far undertaken 


has been carried out by Mr. H. C. Weston at the} 


National Physical Labaratory, and has been solely 
concerned with the effects of the size of the work. 
Later publications are promised on the relationships 
of the contrast factor and the rate of movement 
with the required illumination. 

The first report has established the very important 
fact, that, although it is impossible, by any practicable 
increase in illumination, to compensate for greatly 
diminished dimensions, so as to bring the rate of per- 
formance up to that obtainable with large sizes, it is 
possible to define the relationship between the size of 
the work and the illumination for any performance, 
in the form of a percentage of the maximum for the 
specific size. In other words, it is now possible to 
state what illumination is needed for, say, 98 per cent. 
of the maximum rate, and what would be wanted for 
only 95 per cent., or for any other value. The relative 
costs of providing these two degrees of illumination 
can be easily computed, and considered in relationship 





* The Relation Between Illumination and Industrial 

t The Effect of Size of Work. Joint Report of 
the Industrial Health Research Board and the Ilumina- 
tion Research Committee. H.M. Stationery Office. Price 
4d. net. 





| scientific manner, instead of by the empirical methods 
| formerly in use. 

It is here unnecessary to describe in detail tli- 
methods adopted in these investigations, but it i- 
perhaps, advisable to state that the similar forms deal: 
with in size, measured by the angle they 
subtended at the eye, from 1 minute to 10 minutes 
arc with five intermediate sizes. The mean brightnes- 
of the area covered by the work, measured in candl- 
power per square foot was from 0-022 to 77 in six 
stages. The report contains graphs of performance~ 
under test conditions with a number of workers 
as well ag a table of deductions from them, showin: 
what illumination is required for seven different pe: 
centages of maximum performance, falling from 100 pe 
cent. to 87 cent. The report presents the resu!'. 
in a way which will enable any lighting engineer t» 
apply them to industrial conditions. 
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CATALOGUES. 


Monel Metal.—The many issues affecting the efficienc 
© a corrosion-resisting material are discussed in « 

mphlet received from Messrs. Hen Wiggin ani 
ompany, Limited, Thames House, Millbank, ndon 
S.W.1, while illustrations show some of the man) 
applications to which Monel metal has been put. 


Producer Furnace for Steam Raising.—The use 0! 
producer furnaces with suitably-arranged boiler furnaces, 
enables Messrs. Wollaston Gas Producers (Manchester ). 
Limited, Bank of England Chambers, Tib-lane, Cross 
street, Manchester, 2, to ntee 80 per cent. therma! 
efficiency continuously. riptions, test information. 
and a list of users are given in literature received from 
the firm. 


Chain-Link Operated Cirewit Breakers.—A recent featur» 
simplifying the construction of circuit breakers is th» 
epoiiention of chain-link operation. In a catalogue dea|- 
ing with the constructional features of such gear, Messr- 
Igranic Electric Company, Limited, 149, Queen Victoria- 
street, London, E.C.4, deal with examples for alternatinz 
current and direct-current circuits up to 660 volts, ani 
for 30 amperes to 600 amperes. 


Converters and Transformers.—Messrs. Bruce Peebles 
and Company, Limited, Edinburgh, 5, > ae three-colour 
leaflet, call attention to the design of their motor con- 
| verters, frequency changers, and mercury-arc rectifiers, 
and an accompanying general specification of their 
transformers provides information on the guaranteed 
characteristics, which should prove of interest to all 
concerned with electrical distribution. 


Heat Treatment.—The Heat Treatment Journal, a 
ublication of Messrs. Wild-Barfield Electric Furnaces, 
Limited, North-road, London, N.7, in a recent number, 
gives articles on Hardening Cast-Iron by Heat Treat- 
ment, by Mr. J. E. Hurst ; Some Hardening-Shop Pit- 
falls, by Mr. I. 8, Sinclair; and Pyrometers in Industry, 
by Mr. Charles E. Foster. The information afforded 
is of a very useful and practical character. 


Grain-Discharging Plant.—A brochure received from 
Messrs. Robert Boby, Limited, Bury St. Edmunds, 
| gives a description, with many illustrations, of the 
interesting grain-discharging plant supplied by the firm 
to the Port of Leith Imperial Dock. ‘The plant consists 
of two travelling pneumatic grain elevators, each capable 
of dealing with 180 tons per hour, and depositing \t 
through hatchways on to band conveyors, in covered gan- 
tries. 


Hand Cranes and Excavators.—Messrs. Thomas Smith 
and Sons (Rodley), Limited, Rodley, near Leeds, are 
makers of hand cranes of the portable, travelling, fixed. 
jib, overhead and derrick types, ranging from } ton to 
18 tons capacity. A catalogue sent by them deals 
| with these units, and a folder accompanying it refers 
| to their excavators of } yard, } yard, and $ yard standard 
| sizes. These have Diesel or petrol engines, or electric 
| motor drives, and are mounted on liberally-proportioned 
chain tracks to reduce the pressure on the ground. 


| Electrical Distribution Accessories.—A series of publica 
| tions received from Messrs. W. T. Henley’s Telegrap! 
| Works Company, Limited, Holborn-viaduct, London. 
| E.C.1, deal with items of modern electrical equipment 
of concern to the electrical power distributor. First, 
there is a catalogue of Isco loop-in service cut-outs. 
which have many desirable features. Another refers 
to overhead service accessories, such as line taps 
insulating shrouds, cable thimbles and aerial fuses, an‘ 
a third is an addition to the series of pocket-booklets ot 
notes for jointers for Henley box-type units for over 
ground disconnecting boxes. 











| 
| 


Oil Engines.—Messrs. The National Gas and Oi! 
Engine Company, Limited, Ashton-under-Lyne, have 
sent a copy of The National Bulletin, a folder on heavy- 
oil engines, and another on National engined yachts. 
The Bulletin deals with the Iraq pipeline, for which the 
firm supplied 58 oil engines for auxiliary lighting an‘ 
pumping, and with arc-welding sets. Engines from 
3$ h.p. to 37 h.p. are illustrated in the first folder, 
as woh as such features as valves, combustion chambers 
and cylinder liners, while the specifications of the various 
classes of engines are given in brief. Yacht builders 
will be greatly interested in the range of National engine 
from 9} b.h.p. to 240 b.h.p., suitable for propulsion o: 
auxiliary purposes. 
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INDUSTRIAL ALCOHOL. 
By A. E. Wittiams, F.C.S. 
(Concluded from page 29.) 


One of the interesting units in a Natalite factory 
is the ether plant, shown in Fig. 12. Alcohol of 
about 95 per cent. strength is run from the tank, 
shown in the upper left-hand corner, via a regulator 
—which regulates the flow, and shuts off the supply 
against excessive back-pressure—to the vaporiser 
at the left-hand end of the operating floor. The 
alcohol vapour passes to the steam-jacketed etheriser 
a, which contains 96 per cent. sulphuric acid at 
9) deg. C. In this the alcohol bubbles through 
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the hot acid, the design being such that the 

vapours flow through the orifice of the perforated 

distributor with sufficient speed to ensure complete 

etherification. The conversion of alcohol to ether 

occurs in two stages :— 

(1) SO,(OH), + C,H,OH=SO,(OH)(OC,H,)+HOH 
sulphuric alcohol ethyl-sulphuric water 

acid acid 

_ At a temperature of about 140 deg. C. this 

intermediate product ethyl-sulphuric acid, com- 

bines with more alcohol vapour, forming ether and 

giving up its sulphuric acid, as follows :— 

(2) SO,(OH)(OC,H,)+C,H,OH=C,H,:0-C,H, 


ethyl-sulphuric —_ alcohol ether 
acid 
+ 80,(OH), 
sulphuric 
acid 


Theoretically, therefore, no sulphuric acid is 
consumed in the process, but in practice a trace is 
carried over with the vapours and must be after- 
wards neutralised with caustic soda. To produce 
100 Ib. of ether, about 130 Ib. alcohol, $ lb. sulphuric 





| acid, and an equivalent weight of caustic soda to 
|neutralise the acid, are required. The vapours 
passing from the etheriser a (Fig. 12) contain about 
50 per cent. ether with a trace of entrained acid, 
which is in part caught by the separator b and 
returned to the etheriser; whilst the vapours 
proceed to the neutralising column c, in which 
the final trace of acid is neutralised by caustic 
soda lye, flowing over rectifying trays and fed 
from the tank d. The neutralised vapour now 
passes into the middle section of the rectifying 
column j, which is constructed in three divisions, 
the bottom one being the exhaustion, the middle 
the first rectification, and the top the ether rectifying 








sections, respectively. To the valve k is connected 


a Steam coil fixed in the bottom of 
the column, the steam being con- 
trolled by an automatic regulator, 
thus ensuring economy of steam as well as high 
heat efficiency. In the exhaustion section of the 
column all alcohol is driven from the liquor which 
passes through, thus the material leaving at | 
is merely alkaline water. The alcohol condensed 
at the top of the middle section is run via m to the 
cooler n and so to storage. Condensation of the 
alcohol at this point is done by means of the rectifying 
condenser 0, through which the vapours from the 
top of the middle section are made to pass on their 
way to the upper section. From the top division 
the ether vapour passes through the pipe p to the 
rectifying condenser g, which returns its condensate 
to the column to be used as washing liquor, while 
the by-products with traces of ether are condensed 
in r and go to storage. Pure ether is drawn 
from the column at s and is cooled in ¢ on its 
way to storage. 

The development of alcohol for power purposes 
is by no means confined to Great Britain, and it is 
interesting to note briefly what is happening abroad. 





There are numerous new processes in operation in 
foreign countries, on a small commercial scale, in 
which the alcohol is produced synthetically ; but, 
generally speaking, these do not produce the spirit 
so cheaply as the fermentation process, and the 
bulk of the alcohol used abroad is still produced 
by the latter process. In Russia, a power alcohol 
distillery was put in operation in February last year, 
at Tscherepowez, in the Leningrad neighbourhood, 
and produces alcohol from saw-dust and other 
waste wood. The wood pulp is subjected to a 
fermentation process by a special kind of yeast. 
The chief by-product is lignin and this is briquetted 
and used as fuel under the boilers of the factory. 
According to official announcements, the Soviet 








Government intends to proceed with the erection 
of ten large distilleries on these lines; the first 
one was to be in operation by May 1, 1935. In 
Italy, where 20 per cent. of alcohol must be added 
to all power petrol, a new process is being worked 
commercially for the manufacture of motor fuel, 
consisting chiefly of alcohol, by the Societa Cabu- 
ranti Italia, of Milan, which uses methanol and 
|crude tar oils as its raw material. In Germany 
|the output of the numerous potato-alcohol distil- 
leries is increasing considerably, During 1932 
they produced a little less than 36 million gallons 
|of strong spirit, while for 1933 they increased 
|their production to 46 million gallons, and it is 
| certain that this figure will be found to be exceeded 
when the returns for 1934 are available. In 
addition to this potato-alcohol, other German 
distilleries—working with molasses only—produced 
14 million gallons in 1932, and raised this output 
| to over 2 million gallons for 1933. The bulk of this 
| spirit is being utilized for power purposes and a 
| small quantity in rubber manufacture. In Chile, 
|a law came into operation during 1934 forbidding 
|the use of straight petrol for power purposes ; 
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it must first be mixed with 6} per cent. of alcohol. 
In Czechoslovakia, legislation is in force making it | 
compulsory to add 20 per cent. of alcohol to petrol | 
or other motor fuel. The use of industrial alcohol 
in that country increased from 11} million gellons 
in 1932 to 21 million gallons in 1933. Many of 
the other countries in the world, particularly 
those dependent on foreign petrol supplies, are | 
replacing at least part of the latter with alcohol. 
From this brief review of foreign progress it will be 
seen that Great Britain is still far behind many | 
other countries in its use of this product, | 














THE ** OXFORD” IMPACT MACHINE. 


For five years experiments have been in progress 
at the Engineering Laboratory, Oxford, with the | 
aim of improving the technique of impact testing. | 
A first account was published in 1934, by the | 
Institution of Civil Engineers,* and more recent 
developments were described in a paper, read | 
before Section G of the British Association at 
Aberdeen, which was printed in this journal.t 

For reasons stated in the second paper, it was | 
decided to construct the latest machine in ea, 
sizes (geometrically similar, but having linear 
dimensions in the ratio 2:1), and to use these for | 
investigating dimensional aspects of the test. The 
larger model has only recently come into operation, 
and enquiries having been received about the | 
smaller (and earlier) machine, we have thought that 
a brief account would be of interest to engineers. 
The particulars which follow have been kindly 
supplied to us by Professor Southwell. 

The aim of the “ Oxford "’ design has been, in the 
first place, to eliminate any possibility that energy 
may be transferred to “earth” by shock, on the 
grounds that energy so transferred would be 
erroneously included in the estimated “ work of 
fracture.” To this end the rigid pendulum of the 
Izod and Charpy machines has been replaced by 
entirely separated anvil and striker, each suspended 
by flexible wires in such a way that it moves with- 
out rotation in a circular path. At the moment of 
impact all the wires are in vertical planes, and hence 
at right angles to the (horizontal) line of the blow ; 
since in addition this line passes through the 
centres of gravity of both anvil and striker, the 
wires can transmit no shock toearth. Fig. 1 (repro- 
duced from our earlier account) will serve to explain 








the scheme. 

Fig. 2, page 55, shows the striker, and Fig. 3 the 
“anvil” of the larger machine with the specimen 
in position. Fig. 4 shows the complete assembly. 
When Fig. 4 is compared with Fig. 5, which shows the 
smaller machine the geometrical similarity of the two 
models will be apparent : the only differences are (1) 
that the anvil of the larger machine has been photo- 
graphed with its removable loading masses in place, 
and (2) the design of the suspension, which will be 
altered in the smaller model, so as to restore simi- 
larity. The simple sleeve bearings in the smaller 
model had some tendency, on account of solid 
friction, to stick until the wires had assumed a 
finite inclination to the vertical. By duplicating 
each suspension, and taking one of each pair of 
wires to opposite ends of an aluminium “ bloater ” 
housing the ball-bearing, this trouble has been 
eliminated in the latest machine, and the swing 
is extremely smooth. 

The other principal novelty in the “ Oxfo 
technique is the employment of “ Sena 








loading "’ whereby the notched section is subjected 
to bending action unaccompanied by shear. The 
yoke employed for this purpose has been described 
in previous papers, and will here be sufficiently | 
explained by Fig. 4, also reproduced from our | 
earlier account. The standardised dimensions for 
the specimens are now as shown in Fig. 7, super- 
seding those shown in Figs. la and 1d of our pre- | 
vious description. It will be appreciated that the | 
“Oxford” specimens are particularly simple to/ 
manufacture, expecially when it is remembered that, | 
as shown in the Inst.C.E. paper, the results of the 
test will not be affected by a root radius such as 





* “ New Methods of Testing by Impact.” By J. H. Lavery 
and R. V. Southwell : Selected Paper, No. 142. (1934). 

+ “ Researches in Impact Testing.” By H. Hallam an 
R. V. Southwell, vol. oxxxviii, pp. 689, 703. (1934). 


| and a correspondingly wide range of impact figures. | ‘copper; FNO, austenitic Ni steel ; 
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could arise through blunting of the tool, if the | Izod figures are aa in the diagram with the 
turner is instructed to make the notch “dead| corresponding ‘Oxford’ impact figure ‘I, ’— 
sharp.” | namely, energy of fracture in foot pounds per square 

Although the machine occupies more space, and | inch of fractured area.* So far as these experiments 
calls for rather more care in use, than the normal | go, they indicate that the two tests give closely 


| pendulum type, its originators believe that these | proportionate results: the indication is more 


considerations are outweighed by more concrete | definite than we had ventured to expect, and is 
advantages. First, as has just been said, the highly satisfactory from a practical standpoint, 
specimen is much easier, and therefore cheaper, | since it implies that the Oxford test does in fact 
to make ; secondly, the test would appear to be a measure those qualities which have hitherto been 
more definite indicator of shock-resisting qualities,| measured (but less precisely) in the Izod test. 
since the measured energy comes almost entirely | Clearly it is of the first importance that it should 
| from plastic distortion in a thin layer immediately | be confirmed by tests extending over a wider range, 
|adjoining the notch, and does not include effects, | and experiments to this end are proceeding.” 

such friction of striker moving over the bent speci-| The Oxford machine is patented and arrange- 
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ments for its manufacture have now been made with 


men, in the Izod test, or penetration of the striker, 
Lucy and Company, Eagle Ironworks, 


in the Charpy test, which are not the essence of the | Messrs. 
problem; thirdly, to judge from such materials | Oxford. 
as have been tested hitherto, more consistent 
results are obtainable, and the Oxford impact 
figure obeys an intelligible dimensional law— 
namely, it is closely proportional, for a given | 
material, to the area of fracture. (Concluded from page 676, vol. cxxxix.) 

This last feature has importance in relation tothe| w pose 
question, pe in debate, of international standard- | 5 ¢ Secu adie wr ap vot nond > = ala 
isation. Izod figure ” is a figure applicable to | a-commodation, the elegance and extent of which 
a specimen ad particular dimensions, and can be | are. of course, in keeping with the structural and 
judged only by experience gained from tests with | other technical features which we have already 
~ ory specimen ; a different countries | described. The decoration scheme for the public 

ave used different standards, it has not so far | rooms for the first-class passengers was entrusted 
been found possible to correlate their results. But | to four prominent French architects, viz., MM. 
the “area a ee results from different! Rouwens de Boijen, Expert, Patout, and Pacon. 
—_- Mee. a , so that it — for! Of these gentlemen, MM. Bouwens and Expert 
a ' sie sieall apt eens = | designed the rooms on the promenade deck, i.c., 
specimens of generally similar dimensions, but the | the main lounge and other lounges, the smoke room, 
one based on English, the other on metric standards | | theatre, winter garden and grill-room, while MM. 
ao ie a a te | Patout and Pacon were responsible for the rooms 

r at a th stage in the mie thant of the | situated below the promenade deck, including the 
Oxford test, the suggestion was made that it might, | entrance hall, dining saloon, chapel, swimming pool 
just because of its insensitivity to variable factors | and stairways. 
such as root radius, fail to detect, as the Izod test! The first-class dining saloon, being the largest 
is known to do, notch-brittleness due to improper | room in the ship, may be dealt with first. A general 
-_ ee omer rege a COn-| view of it, taken from the forward entrance, is 
ae ee © practical advantages | reproduced in Fig. 82, on page 66, while Fig. 66, 
of the test would be largely neutralised; but it |, page 56, shows one corner looking towards the 
has been shown to be without foundation by | entrance. The dining saloon, which measures 
_ | experiments on notch-brittle steel which were de-/ 309 f by 43 ft.. is situated on “D” deck and 
scribed in the second paper, and there seems to be | oxtends upwards through three decks, as will be 
little room for doubt that the Oxford impact figure |clear on reference to Fig. 3 on Plate XXVI of our 
is a true criterion of toughness. last volume. A notable feature of the decoration 

There remains the question of correlation between | ..heme is that the walls are covered, for the most 
the Izod os re : —- This leh mn § | part, with decorated and embossed cast-glass panels, 
importan ause the Izod figure, although | the effect of which is most clearly shown in Fig. 66. 
difficult to interpret as a quantitative measure o There are, however, eight bronze doors along the 
toughness, has been the basis of a great mass of | | sides opening into the same number of small private 
accumulated experience; and hence considerable dining rooms, each measuring 15 ft. by 9 ft., and 








THE QUADRUPLE-SCREW TURBO- 
ELECTRIC LINER ‘* NORMANDIE.” 


| interest attaches to Fig. 8, which exhibits the others leading to the pantry staircases. The 


| results, not previously published, of the latest experi- “a 
passages at each end of the dining saloon are decor- 

‘ments yw been ag eam Ser ated with four bas-reliefs in gilt plaster of Paris 
ry SS ~puniiemeen | depicting the activities and produce of Normandy. 
has supplied the following particulars :— 
“ By the kindness of Dr. R. H. Greaves, of the| + The letters attached to pointe in Fig. 8 have os 


| Research Department, Woolwich, we were supplied | cain significance :—JMB, Al-Si Alloy; JPV, 

with specimens covering a wide range of materials | Alloy ; JLB, “ Lautal” ; LRZ, “MG 7”; JKL, Dural 
pec ring ge jmin”; HBV, high tensile brass ; MWA, electrolytic 
NWD, austenitic 





zod testa were made at Woolwich, and the mean | Cr. Ni Steel “ Anka.” 
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THE OXFORD IMPACT MACHINE. 
(For Description, see Opposite Page.) 
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Fig.6. HORIZONTAL SECTION THROUGH C.L. 
OF SPECIMEN. 

















One of these is prominent on the right in Fig. 82, 
and is also visible in Fig. 66, which gives a more 
accurate impression of the actual effect. The ceiling 
of the saloon, the design of which is well shown 
in Fig. 82, is formed of plaster of Paris caisson, 
which is gilded and provided with indirect lighting. 
The main lighting, however, is effected by means of 
38 luminous glass brackets fixed to the walls, and 
by 12 large internally-lighted vases of Lalique glass, 
which stand on the floor, as shown in Fig. 82. 
Forward of the dining saloon four staircases and 
four electric lifts, which connect all the decks 
between the promenade deck and “ D’’”’ deck, lead 
to the main hall, this has a floor area of 70 ft. 
by 66 ft. and extends upwards through three decks 
from the “B” deck. A photograph of the hall, 
showing the ornamental ironwork of two of the 
lift casings, is reproduced in Fig. 75, on page 57. 
The after part of the hall is separated from the 
dining saloon by monumental doors in gilt bronze 


| 24 ft. wide. 
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|of Normandy towns. The walls are covered with 
Algerian onyx, set off by hand-wrought copper, 
which is gilded and oxydised, and by cast glass 
decorations. From the hall access is obtained to 
the chapel on “C” deck; this is 36 ft. long by 
The staircase and lifts from the main 
hall lead to the upper hall on the promenade deck, 
traversing the main deck, on the after part of which 
is the information bureau ; forward there are shops, 
hairdressing saloons, &c. The decoration of the 
upper hall is similar to that of the main hall. 

The forward part of the superstructure on the 
promenade deck is of streamline form and the 
glazed frontage encloses a winter garden, a photo- 
graph of which is reproduced in Fig. 67, on 
Plate IV. Immediately aft of the winter garden 
is a reading and writing room, views of which are 
given in Figs. 69 and 70, on Plate IV. 

On the promenade deck aft of the winter garden 





and the adjoining rooms is a theatre, with seating 
accommodation for 380 persons, to which access is 
obtained from the forward part of the entrance hall. | 
The stage is fully equipped for theatrical perfor- | 
mances, but as the theatre will be most frequently | 
used for the presentation of talking films, a trans- 





lucent cinema screen is provided on the stage, the 





ornamented with medallions on which are pictures! projector being located behind the screen. 





($026.4) 





Running aft from the entrance hall is a wide 
passage-way leading to the main lounge and this 
passage-way serves as an auxiliary lounge. It is 
illustrated by the photograph reproduced in Fig. 71, 
on Plate IV, and is decorated by two large oil 
paintings illustrative of Norman maritime folk lore. 
The main lounge, into which the passage-way opens, 
can also be entered from the promenade deck 
through four large glass doors, two of which are 
provided on each side. A corner of the lounge, 
which extends over the whole of the space between 
the promenades at the sides of the ship, is illustrated 
in Fig. 81, on page 66. It measures 105. ft. by 
75 ft. in plan, and is lighted, during the day time, 
by ten large windows extending for the height of 
both the promenade deck and boat deck. Artificial 
illumination is provided mainly by internally- 
lighted glass vases and by the polished-metal bowl 
fittings which are a prominent feature in Fig. 81. 
The walls of the lounge between the doors and 
windows are decorated with etched and painted 
glass depicting the development of navigation. 
Adjoining the main lounge on each side are two 
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length of 75 ft. and a width of 18 ft. The walls, | 
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their arrangement can be followed by an inspection 


and on the starboard side there is a library and| ceiling and floor are tiled in pale-blue enamelled | of the deck plans reproduced on Plate X XVI of our 


writing room and a ladies’ boudoir, the latter | sandstone, and all round the walls, to a height of | last volume. 


being illustrated in Fig. 68, on Plate 1V. 

At the after end, the lounge is separated from the 
smoke-room by a large sliding door in which there 
are two smaller doors for ordinary use. Part of 
the smoke-room, which has a floor space measuring 
75 ft. by 52 ft., is shown in Fig. 72, on Plate IV. 
It is entirely panelled in Coromandel lacquer in a 
deep red-brown colour with a gilt overlay, the panels 
being carved and depicting early hunting scenes. 

A wide staircase, clearly shown in Fig. 72, leads 


aft from the centre of the smoke-room to the boat- | 


deck level, where it terminates in a transverse 
passage giving access to the café grill. This is 
located at the after end of the boat deck, the rear 


wall being formed with large windows which give | 
Arti- | 


an entirely unobstructed view out to sea. 
ficial illumination is provided by a large arabesque 
and luminous radial bands fixed to the ceiling, as 
well as by luminous columns in cast glass. A central 
door at the after end of the grill room gives access, 
by way of a few steps, to an elevated terrace which 
forms the aftermost portion of the boat deck. 


other open decks, but, to avoid monotony, it is 
inlaid with mahogany. A card room, 42 ft. long 
by 12 ft. wide, and a private dining-room, having a 
floor area of 18 ft. by 12 ft., form annexes to the 
grill room. Above the public rooms on the prome- 
nade deck and the grill room on the boat deck is 
an extensive sun deck, extending to a length of 
340 ft. by 70 ft. wide, and mainly used for deck 
games. At this deck level, in the after part of the 
base of the forward funnel, there is a suitably 
equipped children’s play room. 

To complete our description of the public rooms in 
the first-class accommodation we should mention 
that a fine swimming pool is provided on the “ E 
deck, access being obtained to it by the staircases 
and lifts above referred to. The pool has a total 


The 
floor of this terrace is of teak, as are those of the | 


about 4 ft. 6 in., is a decorative frieze made by the 
Manufacture Nationale de Sévres. Communicating 
directly with the after part of the swimming pool is 
a well-equipped gymnasium, measuring 30 ft. by| 
42 ft. in plan. 

The public rooms for the tourist-class and third- 
class passengers, although naturally of a less 
elaborate character than the first-class public rooms, 
are, nevertheless, roomy and comfortable and of 
pleasing design. To illustrate this, two photo- 
graphs of the tourist-class dining saloon are repro- 
duced in Figs. 73 and 74, on Plate IV. The saloon | 
has seating accommodation for 300 persons. The 
decorative scheme consists mainly of wood panelling, 
but a feature of the decoration is a large central 
dome supported on columns covered with small | 


| black-glass segments, as clearly shown in Fig. 73. | 
| As the tourist-class dining saloon is located imme- 
|diately aft of the first-class saloon, doors have | 
been provided to enable the after part of the latter 
to be enlarged, if required. The main sitting-room 
for the tourist-class passengers has accommodation 
for about 130 persons and is panelled in polished | 
The smoke room | 
Two large | 


| wood, cloth, and gilt plate-glass. 
is located on the promenade deck aft. 


| bay windows separate the covered promenade deck | 


from the smoke room, which communicates with 
the open promenade deck at the after part of the 
ship. A gymnasium and children’s play-room are | 
also provided for the tourist-class passengers. 

The third-class dining saloon seats about 340 | 
persons. A comfortable lounge provided can 
accommodate 130 passengers, and the large bay 
windows of this room give a full view of the sea. 
A large smoking-room bar with glass sides has 
accommodation for 120 persons, and two doors from | 
this room give access to a covered promenade deck. 

The space at our disposal will not permit us to 
deal in detail with the various passenger cabins, but 


} 
| 
| 
| 
| 


| for the exclusive use of their occupants. 


| with Pullman-type upper berths. 


As will be seen, the de luxe cabins 
are located on “ A ”’ deck, and there are other first- 
class cabins on this deck. Most of the remainder 
are on the “ B,” “C” and “ D” decks, with a few 
on the ““E”’ deck. Examination of the plans will 
show that the ratio of outer to inner cabins is 
unusually large, being actually about 3:1. Each 
outer cabin, it may be noted, has two portholes, 
and these are of a new type, made by Messrs. J. 
Stone and Company, Limited, Deptford, which can 
be arranged to give a clear, unobstructed opening or 
set at a small angle so as to admit the desired 
amount of air. Nearly all the cabins can be made 
to communicate with each other, and many can be 
arranged for use as sitting-rooms during the day- 
time. Forty of the cabins have private terraces, 
and two of the de luxe suites have private decks 
Fig. 76, 


|on page 57, shows the bedroom of one of the special 


de luxe suites, and a drawing room of ade luxe suite 
is illustrated in Fig. 77 on the same page. Fig. 78, 
page 58, shows the drawing-room of an ordinary 
first-class suite. Practically all cabins are equipped 
with bathrooms, showers or toilets, to which fresh 
and salt water are supplied. Warm and cold air are 
also supplied to the cabins, and the passenger can 
mix these in the proportion required to give the 
desired temperature. There are no upper berths 
in the first-class accommodation, but in the tourist 
class there are cabins for two or three passengers 
Fig. 79, on 
page 58, shows one of the tourist-class cabins with 
two upper berths. We should mention here that 
the photographs, from which this illustration, and 
most of the others previously referred to have been 
reproduced, were taken by Messrs. Desboutin. 
The main kitchen of the Normandie, in which the 
preparation of the food for all classes of passengers 
is carried out, is situated on “ E” deck, occupy- 
ing the whole width of the ship and extending 
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longitudinally over a distance of about 60 m. (197 ft.). 
THE TURBO-ELECTRIC LINER “NORMANDIEBE.” A small part of it is illustrated in Fig. 80, on page 58. 

Electrical heating is employed throughout. In the 
centre is a double-sided cooking range 17 m. (56 ft.) 
in length having 56 elements, 32 ovens and 16 steam 
ovens. A heated table of the same length as the 
range and having 18 bains marie and 20 serving 
windows, is provided for the first-class passengers 
and backing on this are smaller heated tables, 
similarly arranged, for the tourist-class and third- 
class passengers. The forward part of the kitchen 
is used as a pantry for the first-class passengers and 
the tourist-class and third-class pantries are located 
aft. The equipment, in addition to the main items 
already mentioned, includes numerous coffee- 
making appliances, spécial ovens for pastry making 
and bread baking, mixing machines, dish-washing 
machines, and many other items intended to facili- 
tate the work of catering for a total of nearly 2,000 
passengers. 

The refrigerating equipment is, of course, an 
important consideration in connection with this 
work and since, in normal service, the Normandie 
will be required to turn round in the minimum 
time, it will be necessary for the doors of the re- 
frigerating chambers to be opened frequently in 
harbour for the loading and unloading of stores, 
as well as during the voyage when the provisions 
are required for use. For this reason it was decided 
to provided the ship with a cooling plant of sufficient 
capacity to enable the temperatures of the cold 
rooms to be brought down to the required levels 
very rapidly, even in hot weather. The main instal- 
lation consists of two CO, sets each having a capacity 
of 75,000 frigories per hour with circulating water 
at 28 deg. C., the temperature of the brine being 
— 18deg.C. A frigorie, it may be noted, is a Con- 
tinental unit of refrigeration and is equal to a kilo- 
gramme-calorie, or 3°968 B.Th.U’s. Each of these 
sets, running 18 hours‘a day, is capable of maintaining 
temperatures ranging from — 10 deg. C. to + 5 deg. 
C. in the various chambers, which have a total volume 
of 1,500 cub. m. (53,000 cub. ft.) when the external 
temperature is 35 deg. C. In addition to the main 
plant there are 35 cold lockers, 18 water coolers, and 
9 beer coolers located in various parts of the ship, 
which are served by special cooling plants, and 
separate cooling plants have been provided for the 
flower shop and for the manufacture of ice cream. 

Bearing in mind the dimensions of the Normandie 
it will be readily understood that the heating and 
ventilating system is probably the largest of its 
kind either ashore or afloat. Apart from the ven- 
tilation of the engine and boiler rooms, and of the 
first-class dining saloon, which latter will be referred 
to later, the equipment has been designed and con- 
structed by Messrs. Thermotank, Limited, Glasgow, 
and includes 160 individual air-conditioning Ther- 
motanks and fans housed in special sound-proof 
Fic. 76. Brproom or Sprcrat De Luxe Svire. compartments located at convenient points through- 
out the ship. An idea of the magnitude of the 
installation can be gained from the facts that the 
fans and air-conditioning Thermotanks collect- 
ively require over 1,000 h.p. to operate them, the 
main and branch trunking has a total length of 
nearly 50 miles, and over 100 million cubic ft. of air 
are moved per hour. An interesting and important 
feature of the installation is that the air is drawn 
down to the various fan rooms through special 
louvre intakes designed to conform to the general 
lines of the ship’s structure, so that the cowls and 
fans, which usually occupy a considerable portion 
of the promenade and sports decks, are entirely 
absent. 

The ventilating units are connected to a system 
of main and branch trunks through which warm 
or cool air is supplied to, and foul air is extracted 
from, the separate cabins, public rooms, lavatories, 
&c. As already stated, the supply of warm or cool 
air to each cabin can be adjusted by the occupants 
to suit their particular requirements, both the 
quantity and direction of the air supplied being 
controlled by the firm’s Thermo-Reg punkah louvres. 
The inner cabins, it may be noted, are provided 
with an extra supply of conditioned air to com- 
pensate for their internal position. The air-con- 
ditioning Thermotanks are arranged to deliver air 
at a constant temperature and humidity irrespective 
| of the external atmospheric conditions, this being 
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accomplished by means of thermostats which control | 
electromagnetic valves in the pipes supplying | 
steam to these unite. Thermostats are fitted 
in the public rooms to maintain the temperature 
constant to within 4 deg. C., and special diffusers 
are fitted to the air inlets to ensure that the air is 
admitted without objectionable draughts. Ex- 
hausts have been arranged for clearing the air of 
smoke, especially in the smoke rooms and lounges, 
and also for withdrawing the air heated by the light- 
ing equipment. Exhaust fans are also connected 
to lavatories, kitchen, &c., to prevent the air from 
becoming contaminated, the air in the kitchen being 
changed by this means about 80 times per hour. 
Special attention has also been given to the ventila- 
tion of the theatre, in which thermostats of a special 
type have been fitted to prevent the sudden changes 
of temperature and humidity that would otherwise 


occur on the entrance of the audience. Normally | 


the air in the theatre is changed every two minutes. 
One other important point which may be mentioned 
in connection with the Thermotank installation is | 
that particular care has been exercised in the design 
and arrangement of the equipment to ensure silence 
in operation. 

Since the first-class dining saloon does not com- 
municate directly with the external atmosphere, its 
ventilation presented a special problem, which was 
dealt with separately by means of equipment supplied 
by the Société Carrier Continentale, Paris. The 





volume of the dining saloon is about 6,600 cub. m. 
(233,100 cub. ft.) and about 100,000 cub. m. 
(3,532,000 cub. ft.) of conditioned air are supplied 
to it each hour, The air enters through a large 
number of inlets in the upper part of the room and 
is withdrawn from the lower part through intakes 
concealed in the panelling, being circulated through 
two air-conditioning plants mounted on the sun 
deck. In these it is washed, heated or cooled, dried 
or humidified, according to the prevailing atmos- | 
pheric conditions, and any loss due to air escaping | 
from the dining saloon to other parts of the ship | 
is made up by the admission of fresh air from the | 
atmosphere. The whole plant is automatically | 
regulated so that the temperature and humidity of 
the air in the saloon are kept constant. For cooling 
the air in the summer time, and at any other time 
when it may be necessary, a special refrigerating | 
plant is installed in the engine room. This comprises | 
a Carrier centrifugal compressor, a condenser and 
evaporator, and the special refrigerant used, known | 
as Carrene, or dichloromethane, enables the plant to | 
be operated at less than atmospheric pressure. This 
refrigerant has the advantage of high thermodynamic | 
efficiency, and also of being non-inflammable, non- 
poisonous and non-explosive, these being, of course, 
particularly important considerations in the case | 
of shipboard installations. The refrigerator has a | 
capacity of 450,000 frigories per hour, which, it 
will be noted, is three times that of the plant for 
cooling the cold stores, &c., previously referred to. 
The English company supplying this plant is| 
Messrs. Carrier Engineering Company, Limited, 
45, Buckingham-gate, Londen, 8.W.1. 

The sanitary services on the ship have, of course, 
been designed to comply very fully with modern 
standards of comfort and convenience. Hot and cold 
salt and fresh water are distributed from a central 
sanitary station, the hot water being distributed in 
a closed-circuit, in which the circulation is started | 
by thermo-syphon action and accelerated by 
pumps. Salt water is pumped from the sea by two 
groups of pumps, one of which is in reserve, each | 
being capable of delivering 300 tons per hour, while 
fresh water is drawn from the ballast tanks by a 
similar arrangement of pumps with an hourly 
capacity of 100 tons. The sewage of the ship is 
collected in a main sewer and discharged by 12 pneu- | 
matic ejectors. The capacity of each ejector is | 
460 litres (101 gallons), and the whole installation, 
when the ejectors operate 69 or 70 times per hour, 
can handle 375,000 litres (82,500 gallons) of sewage 
in that period. The medieal service of the Nor- | 
mandie includes a general hospital divided into | 
three independent sections, viz., a medical-surgical | 
clinic, a hospital for the crew, and one for passengers. | 
The whole hospital accommodation, which comprises | 
65 beds in all, is completely self-contained, and has | 
no passage common to other parts of the ship. 
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The ship’s wireless equipment, as would be ex- 
pected, is exceptionally complete, and consists of two 
separate stations, one located aft and the other 
forward near the navigating bridge. The after 
station is intended for passengers’ use and includes 
long-wave and medium-wave transmitters, as well 
as two short-wave transmitters for telephony and 
telegraphy, respectively. The forward station, 
which is for ship’s use, is equipped with a trans- 
mitter that can send on six different wave-lengths 
and with the latest direction-finding apparatus. For 
intercommunication within the ship, there is a 
telephone installation with four exchanges, three 
for the passengers with a total of 650 lines, and one 
for the staff controlling 120 lines. In addition, 
there are three pneumatic-tube systems for the 
transmission of written messages; one of these 
connects the wireless cabin and the information 
bureau, another the kitchen and the various pantries, 
while the third runs between the bridge and the 
after wireless station. Call-bells are provided in 
all cabins. They are connected to panels showing 
the number of the cabin from which the call has 
been made, the panels being also used for fire 
indication, as mentioned on page 676 of our previous 
volume. 

The Normandie is now in service, and some 
particulars of her maiden voyage, on which the 
distance of 2,971 miles between Bishop’s Rock and 
Ambrose Light was covered at an average speed of 
29-98 knots, will be found on page 605 of our 
last volume. On the return voyage the average 
speed across the Atlantic was 30-31 knots. She 
will continue in service until the end of the present 
season, but during the winter months, we under- 
stand, she will be laid up and the opportunity will 
then be taken of stiffening up the after part of 
the vessel, where some vibration has been experi- 
enced, as is not infrequently the case in high-speed 


ships. 








THE INTERNATIONAL CONGRESS 
FOR SCIENTIFIC MANAGEMENT. 


Tue sixth International Congress for Scientific 
Management opened its proceedings in London 
on Monday, July 15, and held both plenary and 
sectional meetings daily until Thursday. To-day 
and to-morrow visits will be paid to various fac- 
tories, offices and institutions, while a number of 
excursions have been arranged for next week. 
This is the first time since its formation in 1924 
that this Congress, the general arrangements of 
which are in the hands of the International Com- 
mittee for Scientific Management, has visited this 
country, and it is hoped that the result will be to 
show that Great Britain has a factory and business 
organisation which is in full accordance with the 
most modern practice. Its more direct aims 
are to discuss a number of papers on the various 
aspects of scientific management and to give those 
attending opportunities of meeting in an informal 
way others interested in the same problems as 
themselves. 

The hosts of the Conference are a Council which 
has been nominated by a number of interested 
societies, including the leading engineering institu- 
tions. This Council has appointed an Executive 
Committee, of which Sir George Beharrell is chair- 
man. The patron is H.R.H. the Prince of Wales. 
As described in more detail below, the proceed- 
ings were opened by H.R.H. the Duke of Kent, 
on Monday morning, while in the afternoon 
there was a general discussion on management 
problems arising from Government intervention. 
On Tuesday and Wednesday there were meetings 
ot six sections which were concerned with manu- 
facturing, distribution, education, agricultural and 
domestic management. At these meetings two 
hundred papers were presented and discussed. 
Yesterday morning there was a further general 
discussion on the simplification of data, the place 
of statistics and the standardisation of terms, while 
the closing session in the afternoon was addressed 
by H.R.H. the Prince of Wales. 

The chair at the opening meeting on Monday 
morning was occupied by Sir George Beharrell. 
"he Duke of Kent, he said, had kindly consented 
to open the Congress in the enforced absence of the 
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| Prince of Wales. It was a matter for congratu- 
lation, however, that the Prince’s presence was 
only deferred, for he had promised to attend the 
closing session. As a rule, the closing sessions of 
busy Congresses were not invigorating, but this was 
likely to be a remarkable exception. Continuing, 
Sir George said that this was the first time the Con- 
gress had met in the British Empire. Thirty-four 
countries were represented, indicating a world-wide 
interest which was a tribute to the work of the 
various organising committees. In this country we 
had much to show and a great deal to learn, but as 
the Congress was being approached in the spirit of 
how much can I contribute to the common good 
and not how much can I get out of it, its success 
was assured. 

H.R.H. the Duke of Kent, in declaring the 
Congress open, first read a telegram from the King 

ing the members for their greetings. Con- 
tinuing, His Royal Highness said that they were proud 
to know there were some outstanding examples of 
well-developed and well-managed concerns in this 
country, and were eager to study the reasons for 
their success and how similar success had been 
achieved in other lands. The Congress was render- 
ing a great service in focussing attention on the 
practical value of scientific method in the conduct 
of commercial, industrial and agricultural enter- 
prises, and in the home. As President of the Royal 
Agricultural Society, he was glad to hear that 
agriculture was being represented for the first time, 
and having had an opportunity of studying factory 
conditions at first hand, he was also glad to note 
that the Congress was paying special attention 
to the relationship of the worker to the machine. 
The industrial future of this, and every other, 
country was closely bound up with the widespread 
recognition of the importance of the management 
factor. Since the war there had been a marked 
improvement in working conditions and a steady 
growth of the realisation that effective management 
must imply the fullest consideration of the human 
factor. In discussing questions of rationalisation, 
planning and systems, the human being, whose 
welfare was ultimately bound up with the main 
issue, must not be overlooked. The Congress was 
significant of the will to avoid the repetition of old 
mistakes, and of a faith in the possibility of finding 
solutions to old problems. It was only by pooling 
our knowledge and ideas that we could hope to 
surmount the difficulties of the future and be ready 
to meet the changes and challenges of a developing 
civilisation. 

The first plenary session was held in the afternoon 
of Monday, July 15, the chair being taken by Pro- 
fessor T. Limperg, the president of the International 
Committee. The subject selected for consideration 
was “‘ Management Problems Arising from Govern- 
ment Intervention.” After introductory remarks 
by the chairman, the programme for the afternoon 
was outlined in English, German and French, and 
this was followed by the reading of five papers 
dealing with the effects of Government intervention 
in the United States, Czechoslovakia, Italy, Great 
Britain, and France. 

The position in the United States was summarised 
by Mr. F. E. Powell, who first reviewed the general 
conditions in March, 1933, when the present adminis- 
tration came into power. These included insolvency 
of the banks, the depreciation of real estate values 
and securities, an alarming falling off in trade, the 
shutting down of factories and mines, and growing 
unemployment. On assuming office, the president 
declared a bank moratorium, and proceeded to the 
immediate preparation of plans to restore confi- 
dence. He called to his aid well-known economists, 
who formed the “ Brain Trust.” The outcome of 
their efforts and that of other advisers appeared in 
such legislative acts as the N.I.R.A. These acts 
included the expenditure of large sums on public 
works and work relief which were intended as 
preliminary efforts only, to be gradually converted 
into a permanent movement for the restoration of 
nation-wide activities. Business and industrial 
heads were often hostile to such a programme, due 
to the previous freedom from governmental inter- 
ference with the exception of the anti-trust laws. 
The speaker went on to discuss the difficulties 








which arose in endeavouring to implement the 





programme, such as the competition of small traders, 
who were enabled to enter the distributive markets 
at an advantage over the established concerns. To 
meet this competition, the established concerns were 
forced to reduce expenses in every possible way, lead- 
ing to a general demoralisation. These difficulties 
primarily arose from defective framing of the well- 
known codes, which therefore became very unpopular 
and failed to achieve the results intended. Following 
the Supreme Court decision, fully reported in this 
country, all the N.I.R.A. rules and regulations were 
abandoned. No sooner was the measure declared 
dead, however, than the business world started a 
campaign to maintain the fair trading conditions 
established under the codes, together with code 
wages and hours. There is now, however, no real 
protection against small firms with low overhead 
expenses, cheap wages and long hours, often mar- 
keting merchandise of inferior quality, and a further 
difficulty arises from the fact that the anti-trust 
laws are again in full force instead of being tempo- 
rarily suspended. In spite of all these difficulties, 
however, Mr. Powell expressed the conviction that 
the advent of the Government into business in the 
United States had not been a failure, as it had 
brought the defects of the earlier systems of trading 
to light and given indications of the directions in 
which remedies could be applied. 

The problems arising from Government inter- 
vention in Italy were dealt with by S.Exc. 
Tassinari, who first contrasted conditions in the 
nineteenth and twentieth centuries and then went on 
to deal with the Fascist Guild State. The labour 
charter of this State stated that wages must be 
adjusted to meet the living requirements of the 
worker, the needs of production, and the yield of 
labour itself. These conditions were not contradic- 
tory, as concessions were neither made in the direc- 
tion of excessively low wages to enrich the manufac- 
turer nor in the direction of a demagogic attitude. 
No attempt was made to place all workers on the 
same level regardless of their specific ability and 
their yield. The guilds were organs of the State, 
representing the classes engaged in specific branches 
of productive activities, and regulating and control- 
ling production with the active assistance of the 
classes concerned. ‘They rose above the contrasting 
interests of classes or categories, which they diverted 
into channels in keeping with the superior interests 
of the nation. The experience of a planned, regu- 
lated, and controlled economy was providing the 
basis on which to build up a new order on experi- 
mental, inductive and not merely abstract lines, 
which would bring a new and fundamental con- 
tribution to economic science. 

The paper dealing with Czechoslovakia was pre- 
pared by Dr. Vaclav Verunac, who said that in that 
country much had been learnt from the consequence 
of the legal introduction of a working period of 
eight hours, realised by the first law of the National 
Assembly of the renewed State. It had been dis- 
covered how practically to bring into effect the 
prevention of waste in industry, to estimate the 
value of accident protection, and to take up a 
positive attitude towards the creation of a new 
calling of social engineer. It had been found that 
the better the scientific management applied, the 
more industry was intact against the interference 
of the Government. The greatest concerns did not 
wait for intervention, but introduced a shortened 
working period, with the result that they did not, 
on the whole, decrease the income of their employees, 
and actually increased the number from 5 per cent. 
to 10 per cent. The Government had intervened 
in favour of a voluntary arrangement between 
employer and employee in certain industries to 
shorten the working time. Positive results had 
been obtained in bottle manufacture, artificial silk, 
yeast distilleries, and spirit refineries. Negotiations 
were at present in hand in the metal and cement 
industries. Sometimes the Government intervened 
directly, as in the legal measure against the stopping 
of factories and general dismissals of the employees. 
Cheap credit was allowed to sound undertakings 
under a Government guarantee. The greatest 
advance in the application of scientific management 
was to be noticed in agriculture. There was no 
dictation, and the Minister of Agriculture had 








appointed a consultative committee with a wide 
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system of collaborators to persuade and educate 
the farmers to follow a central planned scheme with 
the close co-operation of scientific agricultural insti- 
tutes. After dealing with cartels, Dr. Verunac 
concluded by saying that in many States, and also 
in Czechoslovakia, the management problems arising 
from Government intervention were first of all a 
problem of controlled self-government of economy, 
realising and understanding the principles of scien- 
tific management. Equilibrium had to be found 
between the authority of the Government and the 
creative freedom of the individual. 

The position in Great Britain was discussed by 
Mr. Geoffrey Mander, who said that it had always 
been our policy to secure the maximum of freedom 
from Government intervention. That the latter 
was at times essential, however, was shown by such 
measures as the Factory Acts, the Companies’ Acts, 
and the Shop Hours Act. The usual custom had 
been to leave the settlement of wage rates to 
employers for negotiation with trade unions, and 
while this had generally been remarkably successful, 
difficulties had occurred where no employees’ organi- 
sation existed, or a minority of employers insisted 
on cutting the rate. Mr. Manders then went on 
to discuss the remedy of State intervention in such 
cases, citing the Cotton Manufacturing Industry 
Act and the Trade Boards Acts. He then referred 
to the value of State action in stimulating industrial 
research by financial grants, and passed on to a 
consideration of the issues arising from protection 
as opposed to free trade. In conclusion, the speaker 
referred to the developing of planning schemes in 
this country, which sought to obtain the advantages 
of both State regulation and individual enterprise. 
Typical examples were afforded by the Railway Act 
and the creation of such corporations as the British 
Broadcasting Corporation and the London Passenger 


Transport Board. Finally, reference was made 
to the proposed Enabling Act, which would 
allow the Government to take the initiative in 


formulating a scheme for any industry which needed 
one, but was unable for any reason to take the 
initiative itself. 

The fifth paper, dealing with France, was pre- 
sented by Monsieur M. R. Lelong, who first gave a 
historical résumé of the relations between the State 
and industry, referring more particularly to the 
attempt by Colbert in the seventeenth century to 
establish a dictatorship of the integral State. The 
author then passed on to the more important State 
interventions destined to maintain equilibrium 
between the different industries. The first of these 
was the creation of an organisation for dealing with 
the refining of petroleum on a large scale, directed 
by private companies under the control of the State. 
A similar movement was represented by the creation 
of a parallel organisation dealing with the manufac- 
ture of synthetic fuel. In the case of the power- 
alcohol industry, State aid had taken the form of 
bonuses and direct purchases. With regard to 
political intervention in connection with wheat 
growing, the State fixed the minimum price and 
controlled production. The speaker then passed 
on to a consideration of the increase in production 
in industries directly managed by the State. Con- 
siderable improvements had been effected as a result 
of parliamentary criticism and by the application | 
of scientific methods of organisation. In conclusion, | 
M. Lelong said that in France, although the corpo- 
rative groups of industries were entirely independent 
of the Government, they exercised a considerable 
influence. Their principal means of liaison with 
the State was the Conseil National Economique, 
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CRYPTO GENERAL-PURPOSE BAND 
SAW FOR METAL. 


Tue illustration above shows a neat self-contained 
band saw adapted for cutting angle-sections, bars, 
tubes, etc., in steel or non-ferrous metals. It will deal 
with all the classes of work normally carried out on a 
power-driven hack saw, but has the advantages that 
there is no lost motion during a return stroke and that 
the full length of the saw is utilised. It is self-contained 
with its motor and occupies but small floor space. 
The machine is constructed by Messrs. Crypto Equip- 
ment Company, Acton-lane, Willesden, N.W.10, a 
new company which has been formed to take over 
various special lines of work previously carried on by 
Messrs. Lancashire Dynamo and Crypto Limited and 
Messrs. Rotax Limited, particularly various types of 
garage equipment. 

As will be seen from the illustration, the band saw cuts 
horizontally. It is carried on two band wheels, the rims 
of which are covered with Ferodo, and runs at 150 
ft. per min. The wheels are mounted in a frame 
pivoted at the right-hand end and carrying the driving 
motor. Feed is by gravity, the frame gradually 
swinging downwards as the saw progresses through the 
piece of work being cut. The weight of the frame 
is partly balanced by a helical spring which can be 
seen below the motor, but sufficient weight comes 
on the saw to provide the feed. This weight may 
be varied to suit different jobs, or different types 
of material, by means of the adjustable weight on 
the rear bar of the frame. The portion of the saw 
which at any moment is cutting is maintained at 
right-angles to the work by means of guide rollers 





which was composed of State and corporation 
delegates. 


(To be continued.) 








Berrish STANDARD SpEcrFICATION FOR CAMBRIC- 
InsuLATED CaBLes.—A new British Standard Specifica- 
tion, No, 608-1935, deals with the dimensions of, and 
the voltage tests for, metal-sheathed and non-sheathed | 
(taped and braided) varnished-cambric insulated, 
annealed-copper conductors for voltages up to 10,000. | 
Sizes, weights, and resistances of the copper conductors, 
thicknesses of insulation and metal sheathing, and 
particulars of the bedding, armouring, serving, and | 
overall braiding are given, and, in addition to the voltage 
testa, a bending test and tinning tests are specified. 
Copies of the specification may be obtained, price 2s. 2d., | 
from the BSt Publications Department, 28, Victoria- | 


street, London, 8..W.1 


| with it. 
| be supplied either for alternating or direct current. 


| its cut. 


|also carries the motor. 


pivoted to the frame. They can be clearly seen in the 
illustration. The arrangement works with accuracy 
and the machine will cut duplicate pieces with a 
variation in thickness of less than 0-005 in. 

The motor, which is of $ h.p. and runs at 1,400 r.p.m., 
is of Langham type and the reduction gear is built-in 
It is of the constant-speed pattern and may 


An automatic switch is incorporated in the machine 
which stops the motor when the saw has completed 
A hand lever is provided at the rear of the 
machine to raise the frame to its top position again 
when a cut has been completed and the work piece 
has to be adjusted endways or a new piece inserted. 
The bearings of the band wheels are carried on pivoted 


plates one of which, as will be clear from the illustration, | 
Each plate is provided with | 














four levelling screws, the arrangement allowing the 
relative inclination of the band wheels to each other to 
be adjusted so that the band saw runs easily and 
without any tendency to creep to one side or the other. 
The vice for holding the work is of the quick-acting 
pattern and an end stop is provided for the work-piece. 

The machine, which can take work up to 5 in. in 
diameter, will cut through a 3-in. copper tube of 
2 in. inside diameter in 9 seconds, and one of 34 in. 
outside diameter and 2} in. inside diameter in 3 minutes. 
Mild-steel bar 1 in. in diameter is cut in 26 seconds, 
3in. bar in 5 minutes 15 seconds, and a 3} in. mild- 
steel square in 8 minutes 30 seconds. The cutting time 
for 1} in. by } in. angle iron is 27 seconds and for 2 in. 
angle iron, 36 seconds. Messrs. Lancashire Dynamo 
and Crypto Limited have had one of these saws in 
continuous daily use for over twelve months and have 
found the average saw wear to be well under one 
complete saw a week. The saws can, however, be 
replaced at a very low cost. No lubricating arrange- 
ments are provided for the cut as they are found to be 
unnecessary. 








Grotogican Survey AND Mvuseum.—The Lord 
President of the Council has appointed Mr. Bernard 
Smith, Sc.D., F.R.S., at present assistant to the Director 
in England, to be Director of the Geological Survey and 
Museum as from October 1 next, on the retirement from 
that office of Sir John Flett, K.B.E., F.R.S. 


AMERICAN Society For Testing MaTeriats.—The 
Charles B. Dudley Medal, which is awarded annually by 
the American Society for Testing Materials to the author 
or authors of a paper of outstanding merit presented at 
the preceding annual meeting, has, this year, been 
gained by Messrs. C. A. Hogentogler and E. A. Willis, of 
the U.S. Bureau of Public Roads, for their paper ‘‘ Sub- 
grade Soil-Testing Methods.” 


RECOMMENDED MATERIALS FOR MINING EQUIPMENT. 
—A further pamphlet in their useful series of publications 
on recommended materials for engineering equipment has 
just been issued by the Bureau of Information on Nickel 
of Messrs. The Mond Nickel Company, Limited, Thames 
House, Millbank, London, 8.W.1. This, which refers 
to mining equipment, contains a list of parts of com- 

ressors, drifters, rock drills, coal cutters, hand-tools, 
capstans and windlasses, locomotives, winding gear, 
pumps, valves, excavators, dredgers, conveyors, crushers, 
mills, screens, and other equipment, and opposite each 
item the material recommended for the particular com- 
ponent is stated. Full compositions, specifications, &c., 
of the materials are grouped in tables at the end of the 


pamphlet. 
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LABOUR NOTES. 


An interim report presented by the council to the 
half-yearly meeting, which was held at Malvern last 
week, of the National Federation of Building Trades 
Employers stated that problems arising from an acute 
shortage of labour in some districts had been under 
serious consideration. The Minister of Labour had 
deduced that there were only 1,100 bricklayers available 
for filling vacancies throughout the country, a pro- 
portion scarcely more than could be accounted for by 
the ordinary changeover between jobs. A similar 
situation appeared likely to develop in the plastering 
trade. In these circumstances, the Minister asked for 
assurances that steps were being taken to remedy 
the shortage of labour in these key trades, a shortage 
which appeared to him to prevent the employment of 
larger numbers in the other sections of the building 
industry. 


The Officers’ Committee, the report continued, had 
considered how the effects of the shortage might be 
mitigated and had made a number of recommendations 
to the Council. These included a suggestion that 
greater use should be made of the facilities available 
under the National Working Rules on working hours 
and overtime, with special reference to the work of 
bricklayers and plasterers. Another suggestion was 
the need for creating a different atmosphere in the 
matter of time-limits for carrying out contracts. It 
was necessary to impress upon members the advisability 
of standing out for reasonable time-limits and to impress 
upon architects and building owners the necessity for 
taking into account the shortage of labour. 





“It was apparent to your officers,” the report 
proceeded, ‘‘ and it is emphasised by your council, that 
the only real remedy for the shortage of labour is to 
take on larger numbers of apprentices. Returns in the 
possession of the Ministry of Labour show that the 
proportion of apprentices and young craftsmen in the 
industry is unusually low, and it would seem that 
building employers have not yet realised that, on the 
apparently justifiable assumption that building activity 
will continue for a considerable period, it is of impor- 
tance that the largest possible number of apprentices 
should be trained, particularly in the trades in which 
there is a scarcity of labour. Accordingly, a further 
urgent request has been issued to all regional federations 
and local associations to concentrate upon filling the 
gaps existing in the supply of skilled labour. The 
propaganda in favour of a 40-hour week has continued 
in the public Press, and there has also been activity 
in Official quarters. When, however, it came to the 
turn of the building industry employers to be inter- 
viewed by the Minister of Labour, the Minister inti- 
mated that he was less concerned about this question 
in the case of the building industry than about the more 
urgent question of an imminent shortage of labour.” 





In the course of an address delivered last week 
at the annual meeting of Bournville Works Men’s 
Pension Fund, Mr. Laurence Cadbury expressed doubt 
as to the value, as a remedy for unemployment, of 
shortening working hours. Schemes were in operation 
at Bournville, he suggested, which were better and 
more trustworthy. These were, he said, the day 
continuation school, the annual holiday scheme and 
the pensions scheme. At the day continuation 
school, there was an attendance of more than 1,400 
boys and girls, which represented the equivalent of 
a reduction in factory time for all employees of one 
hour and a half a week. Holidays amounted to three 
weeks and a half a year against an average in British 
industry of two weeks. That was equivalent to a 
reduction of weekly work time of one hour and twenty 
minutes. In 1934, there were 285 men under 65 
years on pension. As 65 was the age for retirement 
in industry generally, that meant that 285 men were 
removed from the ranks of those who were looking 
for jobs. He felt sure that if the pensionable age in 
industry were generally brought down to 60, a consi- 
derable reduction in unemployment would result. 


A conference of executive representatives of the 
engineering and shipbuilding trade unions was held at 
York last week, for the purpose of considering the 
general industrial situation. After a long discussion, 
it was decided, it is stated, to report the position to the 
r'rades Union Congress and ask for a report on the 
national and international situation with a view to the 
appointment of a central committee of the unions to 
consider what steps it might be necessary to take. 
Dissatisfaction was expressed with the amount of 
the recently conceded increase in the engineering war 
bonus, and various other questions, relating to re- 


The latest quarterly statistics on unemployment, 
compiled by the International Labour Office at Geneva, 
show that in the majority of countries registered 
unemployment has again declined, as compared with 
the corresponding date in the previous year. Generally 
speaking, the decrease is somewhat smaller than was 
recorded three months ago, but in some countries it is 
greater, and in Belgium unemployment seems to be at 
the same level as a year ago, whereas in the previous 
table there was an increase. Recorded unemployment 
has increased in Bulgaria, France, Hungary, the Irish 
Free State, the Netherlands, Poland, Spain, Switzerland 
and Yugoslavia. The same phenomenon was observed 
in those countries, with the exception of Hungary and 
Switzerland, three months ago. On the other hand, 
there are two sets of figures for Czechoslovakia, one of 
which shows a slight rise and the other no change, and 
for Norway and the United States, in which cases one 
set shows an increase and the other a decrease, so that 
no conclusions can be drawn with regard to the 
situation in those countries. In Austria the unemploy- 
ment figures show a slight decline, while the employment 
figures also register a fall and no conclusions can 
therefore be drawn in that case either. 





Commenting upon the statistics relating to employ- 
ment, Industrial and Labour Information points out 
that it is quite possible to find that employment in a 
particular country is increasing and at the same time 
that unemployment is also increasing, or, at any rate, 
not decreasing, owing, among other things, to changes 
in the size of the working population. In most countries 
recorded employment has increased as compared with 
the figures for the previous year, but it has decreased in 
Czechoslovakia, France, the Netherlands, and Switzer- 
land. In Bulgaria, Hungary, Poland, and Yugoslavia, 
both employment and unemployment appear to have 
increased, but such trends, as already pointed out, are 
not necessarily inconsistent. In the United States the 
index of employment is exactly the same as in the 
previous year. Porras, 

The recent International Labour Conference at 
Geneva decided, by 107 votes to 15, to place the question 
of holidays with pay on the agenda of the next session 
for second discussion, with a view to the adoption of 
international regulations in the form of a draft con- 
vention, or a recommendation, or both. It approved 
the points on which Governments should be consulted 
in the interval. It also adopted, by 64 votes to 19, a 
resolution requesting the Governing Body to place the 
question of holidays with pay in agriculture, which 
had been excluded from the question on this year’s 
agenda, on the agenda of the next, session. 





A new Order has been issued in Germany on the 
subject of work under compressed air in caissons. It lays 
special emphasis on the age of admission, the examina- 
tion of the fitness of workers, the provision of first-aid 
staff, rest rooms, and medical supervision. It also 
provides for safety measures in regard to lighting and 
explosives. The works’ doctor must himself descend 
in the caisson twice a month so as to check the safety 
measures taken. Work under pressure which exceeds 
atmospheric pressure by more than 3-5 kilogrammes 
is prohibited. 





The News-Letter of the International Federation of 
Commercial, Clerical and Technical Employees states 
that a new Bank Act has been passed in Czechoslovakia. 
Its primary objects are re-organisation and stabilisation 
of the banks; but it also contains regulations for the 
protection of the service conditions of the staff. 
Included are provisions dealing with the practice of 
singling out the lower-paid staff as the object of 
measures of economy while leaving the salaries of the 
higher officials intact. The assets and accounts of 
every staff pension fund are to be kept entirely distinct 
for those of each bank, in order that employees may not 
lose their statutory benefits if the bank fails. Joint 
administration of welfare and pension funds is also 
provided for. 1 oe 
French firms which employ workers registered with 
the regular unemployment funds are entitled to a 
subsidy upon the fulfilment of certain conditions. 
The bonus so paid may not exceed, for each employee 
hired and for each day of labour, the amount of the 
allowance which would have been paid to the employee 
if he had continued to receive assistance, the amount 
of family allowances not being included. In order 
to receive this bonus the employer is required to secure 
unemployed workers from the public employment 
office ; no bonus is to be paid unless the total number 
of employees exceeds the average number employed 
in the same quarter of the preceding year and in the 


be smaller than the number of unemployed workers 
for whom the bonus is paid, the employer being given 
the right (in order to fulfil this condition) of renouncing 
his bonus claim for part of the unemployed workers 
hired. The weekly hours of work may not be less than 
32, and the bonus may not be paid to any employer 
on account of the same employee for more than 180 
days in any 12-month period. 


Employers who apply for the bonus are required to 
put at the disposition of the agents of the unemploy- 
ment funds and the agents of the Department of State 
in charge of the control of these funds, the pay rolls 
and other documents necessary for the verification 
of the conditions under which these bonuses are granted. 
The bonuses allowed employers in conformity with this 
decree will enter into the account for the State subsidy 
under the same conditions as the regular unemploy- 
ment allowances paid by funds. 





It is pointed out in the annual report of the New 
York Department of Labour that the figures given for 
occupational diseases are only a slight indication of the 
widespread but undetermined injury done to indus- 
trial workers by the various forms of dust, fumes and 
gases. While occupational diseases appear from the 
statistics to be comparatively few when considered 
in relation to industrial accidents, it has been demon- 
strated by means of actual figures that many classes 
of industrial workers die seven or eight years earlier 
than agricultural workers. This, it is considered, is due 
to the industrial disease hazards which, while not defi- 
nite enough to show the necessary causal relation, 
lower resistance and thus render workers more liable 
to pulmonary and other diseases. 





According to the Monthly Review of the United States 
Department of Labour, the Supreme Court of Tennessee 
has held that an employee killed while driving a motor 
car at 50 miles an hour was not guilty of such wilful 
misconduct as to bar recovery by his dependants 
under the workmen’s compensation act. The employee 
was driving a new motor car from Memphis, Tenn., 
to Coahoma, Miss., in order to deliver it to a customer. 
On a gravel road in Mississippi, when travelling at 
a speed of 50 miles an hour, he applied the brakes 
as he approached a curve. The left front wheel of 
the automobile struck a hole in the road, which had 
been filled in with loose gravel, and the car turned 
over, killing the driver. 


Under section 6861 of the Tennessee Code, the 
employer raised the defence of wilful misconduct. 
The trial judge held, however, that the speed at which 
the man was travelling did not constitute wilful 
misconduct, basing his finding on the grounds that 
the deceased was not conscious of danger, as no evidence 
indicated that any holes filled with gravel had been 
encountered and that the man had the reputation of 
being a safe driver. The State Supreme Court confirmed 
the award of the trial judge, saying that “ wilful 
misconduct means something more than negligence ; 
it carries the idea of deliberation and intentional wrong- 
doing; intentional wrong-doing is the essential 
ingredient of wilful misconduct.” 





In order to supply basic data for the application 
of the Act for the control of the price of rice, the 
Japanese Government Statistical Bureau made an 
investigation of family budgets in the Empire in 
1931-32. The results of a second series of inquiries 
on the subject recently published include information 
for 1,606 families (538 salaried employees and !,068 man- 
ual workers) between September 1, 1932, and August 31, 
1933. According to this report, the average monthly 
income of salaried employees was 93-59 yen and the 
average expenditure 83-02 yen, or 88-71 per cent. 
of the income. The average income per month of 
manual workers was 86-16 yen, and the expenditure 
74-57 yen, constituting 86-53 per cent. of their income. 
In the preceding survey it was found that the salaried 
employees’ expenditures amounted to 89-41 per cent. 
of their income and those of manual workers 87-59. 


Speaking at the close of the recent International 
Labour Conference at Geneva, Mr. Cresswell, South 
African Government Delegate, who presided, expressed 
the opinion that the Conference should endeavour 
very earnestly to avoid introducing into the group 
system the methods of the political caucus or allowing 
itself to be dominated by the group spirit, holding itself 
in a series of watertight compartments and pressing its 
views not by argument but by action which tended to 
defeat the very object of the Conference, the latter being 





quarter immediately preceding that in which they are 





muneration and working conditions, were also discussed. 





hired. Also, the number of regular workers cannot 





the pooling of knowledge and experience with a view to 


deliberate and considered decisions. 
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PRECISION GRINDING MACHINE 
FOR SMALL CYLINDRICAL PARTS. 


Ar first sight it might appear that small cylindrical | 


parts can be ground on machines constructed for dealing 


with those of larger diameter, but, where a high degree | 


of accuracy is required, experience has shown that the 
results obtained by this procedure are unsatisfactory. 
In the first place, small parts require a high rotational 
speed in order to obtain the necessary surface speed 
and a machine for dealing with parts having a bigger 
circumference most likely not arranged for 
high enough wheel-spindle speeds for small parts. 
Even if this has been done, the large spindles 
running at speeds for which they are not designed, 
tend to heat up and wear rapidly, while heavy rotating 
parts can set up troublesome vibrations when the size 
of the work is not proportioned to them. The best 
results are, therefore, obtained when a machine is 
designed for a particular range which is not exceeded in 
either direction. The machine illustrated in Figs. 1 
to 4 on this page, is intended for work ranging 
from 0-5 mm. (0-02 in.) to 30 mm. (1-18 in.) in 
diameter only, and is so proportioned and con- 
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SMALL CYLINDRICAL PARTS. 


BERLIN. 














MACHINE WITH SWIVELLING HEADSTOCK. 


structed that, within these limits, the very high degree 
of accuracy of 0-001 mm. (0-000039 in.) in error can be 
consistently obtained. Messrs. Loewe-Gesfiirel A.-G., 
| Berlin N.W.87, are the agents for the sale of the 


| machine. 

The machine departs from conventional design 
| not only in general appearance, but in constructional 
| detail, all these differences being dictated primarily 
by the desire to secure a high degree of accuracy 
| by eliminating vibration. The base, relatively to 
|} the light operations involved, is heavy, and is of 
plain box form and the driving motor is situated as 
| low down in it as possible. The first transmission is 
by flat belt to an intermediate shaft on the top of the 
base from which motion is given by a round belt to 
the grinding lubricant pump in the base, and by a flat 
belt to a countershaft carried on a pair of columns 
| close to the table, as may be gathered from several of 
| the illustrations. Both the grinding wheel and the 
work spindle are driven from the countershaft, the 
| former directly by means of a flat belt, and the latter 
indirectly through a round belt. All the flat belts are 
| of endless-woven silk, and all the pulleys are dynamic- 
ally balanced. An enlarged view of the countershafts 














. 4. Wueet-Freepine Gear. 


is given in Fig. 1. The main shaft is adjusted, as 
to level and correct belt tension, by knurled nuts at 
the tops of the columns, and the auxiliary shaft 
is carried in radial arms attached to the bearings of 
the main shaft and adjustable through an are for the 
tension of the work-spindle belt. The grinding wheel 
is driven from the main shaft at a speed of 4,200 r.p.m. 
The auxiliary shaft is driven from the main shaft by 
a three-step pulley, which enables the work spindle to 
be given speeds of 254 r.p.m., 518 r.p.m., or 930 r.p.m. 
The driving pulley for the work-spindle belt is a long 
cylinder, to allow for reciprocation of the table. A 
lever at the right hand operates a friction clutch 
engaging or disengaging the three-step driving pulley, 
so that the motor can be kept running while the work 
is being changed. It is actuated by a wedge device 
operated by a small cross handle on the right-hand 
column. 

The other end of the belt drives is shown in Fig. 2. 
The bearings of both the grinding wheel and headstock 
are of the plain type, with an external spherical contour, 
so that they are self-adjusting. They are of a special 
cast-iron, with a pearlite structure, and having a 
tensile strength up to 21 tons per square inch, with 
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The mast is built up of plate and angles and, as it has 
to turn on its axis to slew the charging arm, its upper 
end is provided with a heavy ball bearing, the outer 
race of which is carried in a crosshead of structural 
steel. The crosshead has a vertical movement in 
guides attached to the pendant structure, and is 
suspended by ropes passing over large pulleys at each 
side. The arrangement for hoisting and lowering will 
be clear from Figs. 1 and 2. A 50-h.p. motor, similar 
to that used for the longitudinal movement of the 
machine, is situated on the top of the trolley, and by 
means of a spur-gear train drives four winch barrels. 
Two of these barrels take the ropes passing over the 
mast crosshead pulleys, the other ends of the ropes 
being anchored by spring compensating devices to the 
trolley frame. As 8 falls of rope are used for suspen- 
sion and 4 falls for balance weights, this compensating 
device is required to ensure equal distribution of the 
load over the ropes. The other two barrels carry the 
balance weights for the mast and charging arm. The 
vertical traverse of the mast is 4 ft. 6 in., and the 
hoisting speed is approximately 45 ft. per minute. 
The motion is controlled by a solenoid-operated com- 
pensated band brake with a mechanical load brake of 
the Weston type as an additional safeguard. 

The mast is slewed by a 6-h.p. motor situated on top 
of the trolley. This drives, through worm-reduction 
gear and a vertical shaft, a pinion gearing with a ring 
spur wheel secured to a casting through which the mast 
passes with freedom of vertical movement. The 
arrangement may be compared to that of a sliding gear 
in a gear-change box, where axial movement is provided 
without interforing with rotary motion. The slewing 
speed is about 2 r.p.m., and a solenoid-operated brake is 
fitted. As the radius at the end of the peel is 23 ft. 
54 in., the rate of lineal traverse at that point is 
approximately 295 ft. per minute. 

The lower part of the mast terminates in a structure 
to which the charging arm is secured on one side, and 
a platform is formed on the other. The platform 
carries a 6-h.p. motor which drives the pusher mechan- 
ism, and is also used as the control position for the 
machine operator. The charging arm is a massive 
steel casting spigoted and bolted to the mast, and 
carrying a renewable forked peel, a plan of which is 
given in Fig. 3. The peel is inserted under the cathodes 
on the charging trucks in front of the furnace, and is 
then raised and, by a combination of the cross travers- 
ing, hoisting and slewing movement, inserted into the 
furnace in the position in which the cathode is to be 
deposited. The cathode is pushed off the peel by a 
rod having a flanged head. The rod is supported on 
rollers inside the charging arm, and is formed with a 
screw at the remote end. This screw works in a nut 
which is rotated, through spur-reduction gear, by the 
motor previously referred to, and the rod is thus 
given the necessary traverse. The machine is also 
=e to move the charging trucks along the track 
in front of the furnaces by pushing them with the peel 
end of the charging arm. 

In conclusion, it may be mentioned that Messrs. The 
Wellman Smithi Owen Engineering Company have 
already supplied several machines of a similar type to 
that above described to the Société Générale Métal- 
lurgique de Hoboken, Belgium. 








ENGINEERING TRAINING AND 
EDUCATION. 


University of Bristol.—A _ prospectus of the 
Faculty of Engineering of the University of Bristol, 
Merchant Venturers’ Technical College, Bristol, has 
recently reached us. Courses of study are available for 
persons intending vo engage in civil, mechanical, 
electrical, and automobile engineering, and particulars 
of these courses are given in the prospectus. The 
ordinances and regulations relating to degrees and 
diplomas in engineering subjects, and particulars 
regarding the halls of residence for students, entrance 
and graduate scholarships, and the fees payable, are 
also included, The autumn term will begin on October 2, 
next. Copies of the prospectus may be obtained on 
application to the Registrar of the Merchant Venturers’ 
Technical College, Bristol. 








Marconi-Strtte Recorper.—The provision of high- 





ENGINEERING. 


CONTRACTS. 


Limrrep, Thames House, Millbank, London, 58.W.1, 
have been appointed the reinforced-concrete engineers 
and constructors for a number of house, factory, and 


In several other cases the firm is supplying their 


Truscon products for floors, roofs, &., for new 
buildings. 
Messrs. Perrers, Luurrep, Yeovil, have received 


orders for a four-cylinder, 144-b.h.p., Atomic Diesel engine 
for a gold-mine in Western Australia, and for two three- 
cylinder, 270-b.h.p. engines of the same type for a gold- 
mining company in Ashanti, West Africa. Other orders 
for Atomic Diesel units include a four-cylinder, 224-h.p. 
engine for Ampang, F.M.S.; a three-cylinder, 168-h.p. 
engine for a canning factory at New Brunswick ; a four- 
cylinder, 360-h.p. engine for a slate quarry in Cornwall ; 
and engines for a cotton-ginning plant and for driving an 
irrigating pump in Peru. 

Messrs. Ricuarp Dunston, Limrrep, Thorne, York- 
shire, have just received orders for the construction of 
twelve vessels, namely, eight steel barges for London 
owners, two petrol-carrying tank barges for service on 
the Thames, a steam-tug for Hull owners, and a Diesel- 
engined tug for service on the River Ouse. The barges 
will be built at Messrs. Dunston’s Thorne Yard, and the 
two tugs at their associated yard, Messrs. Henry Scarr, 
Limited, Hessle, near Hull. 

Messrs. Tue British THomson-Hovuston Company, 
Limrrep, Crown House, Aldwych, London, W.C.2, have 
been given the contract for the lighting of the majority 
of the first-class public rooms, corridors, and main stair- 
case of The Queen Mary. The lighting schemes and 
special fittings and equipment have been designed by the 
firm’s engineers. 








PERSONAL. 


CoMPANY, with new 
works and offices at Acton-lane, Willesden, London, 
N.W.10, has been formed to take over from Messrs. 
Lancashire Dynamo and Crypto, Limited, their interests 
in many products, including battery-charging plant, 
industrial rectifiers, &c. The new firm has also acquired 
from Messrs. Rotax, Limited, all their interests in battery- 
charging plant, electrical testing equipment, industrial 
rectifiers, &c. The proprietors are Messrs. Lancashire 
Dynamo and Crypto, Limited, and the new company is 
proposing to make many engineering specialities. 


Messrs. Cryrpto EQuirMEent 
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Electric Elevators. Their Design, Construction, Operation 
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Volume XVII. 
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Volumes I and II. 
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Conditions in the Philippine Islands, 1933-34. Report. 
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Dr.-Ine. Kart Karas. 
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Rotorformen. By 
Julius Springer. 
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class equipment for recording broadcast performances is, 
obviously, of the greatest utility to broadcasting autho- 
rities. The research department of Messrs. Marconi's 
Wireless Telegraph Company, Limited, Electric House, 
Viectoria-embankment, London, W.C.2, has recently 
completed a lengthy investigation into the operation of | 
the magnetic steel-tape recorder. As a result of this | 


research the company has now placed on the market al 


new recorder known as the Marconi-Stille Recorder, type | During the first six months of 1935 the total amount of 
M.8.R.I. 1, which, it is claimed, surpasses existing equip- | electricity generated by authorised undertakers in Great 


ments for fidelity of reproduction, ease of operation, and 


Mitteilungen aus dem Institut fiir Baustatik an der Eidgen. 
Technischen Hochschule in Ziirich. No. 4 I 
Ausbeulen des auf Druck beanspruchten freistehenden 


Winkels. By Dr.-sc. Tecun. Curt F. KoLLBRUNNER. 
Zurich : A.-G. Gebr. Leemann und Co. [Price 


7 francs.) 








GENERATION OF ELrEecTricrry in Great BrrrarIn.— 


Messrs. THe Trussep Concrete Steet Company, | 


other buildings in various parts of England and Wales. | 
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TENDERS. 


| We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
| sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
| application to the Department, at the above address, 
the reference number being quoted in each case. 


Siam, Bangkok; August 9. (T.Y. 14.) 

Black Bituminous Solution, 1,000 five-gallon drums. 
Royal State Railways of Siam, Bangkok; August 12. 
(T.Y. 15.) 

Steel angles, channels, plates, and bars required for the 
building of 40 main-line coaches. South African Rail- 
ways and Harbours, Johannesburg; August 12. (T.Y. 
5,035.) 

Cables, paper-insulated, impregnated, lead-sheathed, 
steel-tape-armoured, and waterproofed. Cape Town 
Electricity Department ; August 14. (T.Y. 5,036.) 

Water-Tube Boilers, four extra-high pressure, super- 
heated. State Electricity Commission of Victoria, 
Melbourne ; November ll. (T.Y. 5,039.) 

Gas-Filled Arresters, cartridge-type, striking voltage 
150-200 volts, extinguishing voltage 120 volts. Posts 
and Telegraphs Department, Melbourne; August 20. 
(T.Y. 5,040.) 

Steam Tugs, two, new. South African Railways and 
Harbours, Johannesburg ; September 9. (T.Y. 5,041.) 

Water-Softening Installations, seven, using quicklime 
and soda, or soda only, for locomotive feed water. 
Kampsax Consortium, Tehran ; August 5. (T.Y. 5,042.) 

Switchgear, compound-filled, for two substations, com- 
prising eight items of switchgear incorporating circuit- 
breakers with rupturing capacities of 150,000 kVA. State 
Electricity Commission of Victoria, Melbourne; Sep- 
tember 16. (T.Y. 5,045.) 

Tractors, three, fitted with 18-32-h.p. engines suitable 
for Mazout or Solar oil. State Domains Administration, 
Egypt ; August 12. (T.Y. 5,046.) 

Steel Pipes, 15,000 ft., 12-in., lap-welded, spigot and 


socket, with special fittings. Bagdad District Water 
Board, Iraq; August 5. (T.Y. 5,047.) 

Virgin Lead, soft blue, 30 tons, in l-ewt. ingots. 
Bagdad District Water Board, Iraq; August 15. (T.Y. 


5,048.) 

Electrical Distribution Equipment, comprising cables, 
distribution pillars, &c., in connection with the extension 
and modification of the Zagazig electricity supply. 
Ministry of the Interior, Cairo, Egypt; September 9. 
(T.Y. 5,049.) 

Sewage-Purification Works for Fayoum, comprising 
three detritus and screening chambers with one inlet 
chamber, three sedimentation tanks, two sets of Sheffield 
aeration tanks with mechanical paddles, sludge pipes, 
sludge beds and distributing channels, dosing channels, 
four filter beds, night storage and humus tanks, and 
effluent and sludge-pump house. Ministry of Public 
Works, Cairo, Egypt; August 20. (T.Y. 5,050.) 

Welding Electrodes for the Indian Railways. Indian 
Stores Department, Simla; August 6. (T.Y. 5,051.) 

Pumping Units, two, horizontal, centrifugal, capable 
of discharging 150 litres of water per second against a 
manometric head of 5 m., and to be driven by two 20-h.p., 
cold-starting, four-stroke Diesel engines, preferably of the 
vertical type. Ministry of Public Works, Mechanical and 
Electrical Department, Cairo, August 5. (T.Y. 5,055.) 

Steel Cylinders, 6,250, for propane gas, with a capacity 
of 45-4 kg. each; 2,500 pressure regulators ; and 2,500 
steel cabinets, each capable of holding two cylinders and 
a pressure regulator. Argentine State Oilfields, Buenos 
Aires; August 5. (T.Y. 5,056.) 

Bronze Wire, 3 tons, 150 lb. per mile. Post and Tele- 
graph Department, Wellington, N.Z. ; September 2. (T.Y. 
5,057.) 

Telephone Instrument Cords, one, two, four, five, and 
six-conductor. Post and Telegraph Department, Wel- 
lington, N.Z.; September 18. (T.Y. 5,058.) 
Rubber Tyres.—Ministry of Public Works, 
Department, Egypt; August 13. (T.Y. 5,059.) 
Condensers, metal-cased, 0-1 and 1 microfarad, incor- 
porating a 100-ohm non-inductive resistance in series 
with each condenser. Post and Telegraph Department, 
Wellington, N.Z.; September 19. (T.Y. 5,060.) 
Nickel-Silver Wire, enamelled and silk-covered, ranging 
from 4 to 18 mm. in diameter. Post and Telegraph 
Department, Wellington, N.Z.; September 17. (T.Y. 
5,061.) 

Telephone Cables, paper-insulated, lead-covered and 
armoured, with joint boxes and accessories. State 
Electricity Supply and Telephones Administration, 
Montevideo, Uruguay ; August 31. (T.Y. 5,063.) 
Circuit Breaker, oil-immersed, 11,000-volt, solenoid- 
operated, having a rupturing capacity of 150,000 kVA. 
Public Works Tender Board, Wellington, New Zealand ; 
October 22. (T.Y. 5,062.) 

Seamless-Steel Cylinders, 30, for acetylene gas, complete 
with outlet valves and protecting caps. Public Works 
Department, New Zealand; October 1. (T.Y. 5064.) 
Underground Armoured Cables, high- and low-tension, 
for use on 6,000-volt and 220-volt circuits, respectively. 
State Electricity Supply and Telephones Administration, 


Tanzim 








Britain, according to a return issued by the Electricity 


general robustness under arduous working conditions. | Commission, Savoy-court, Strand, London, W.C.2, was | 


| 


We understand that several of these equipments are now 
under construction at the Marconi works at Chelmsford, 
for various broadcasting authorities 





8,502 million units, as compared with 7,632 million units | insulated, approximately 97,000 m. 
during the first half of 1934. 
| million units represents an increase of 11-4 per cent. 


The difference of 870 


Montevideo, Uruguay; September 16. (T.Y. 5,065.) 

Telephone Cables, lead-covered, multi-pair, paper- 
State Electricity 
Supply and Telephones Administration, Montevideo, 
Uruguay ; August 28. (T.Y. 5,071.) 





Canvas Hose Pipe, 4,000 m.. Royal State Railways of 
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NOTES FROM THE NORTH. 


Grascow, Wednesday. 

Scottish Steel Trade.—With the stoppage of production 
for the holidays, the only work that is going on at the 
Scottish steel works this week is the overhauling of 
plant preparatory to the restart at the beginning of next 
week. The duration of the annual stoppage has been 
curtailed on account of the amount of work on hand, 
and despite the activity which has prevailed during the 
past few months, the outlook at the moment is for a 
continuance of that state for some time yet. The 
home trade has been and still is the main source of 
business, a8 manufacturing concerns have been bringing 
their plant up to date in the endeavour to reduce costs 
and so meet outside competition. Practically all classes 
of steel material have been in demand, but there has 
been a decided lull in the tonnage specified for the ship- 
building industry. Shipowners have not been placing 
many new orders recently, but there are rumours of 
some improvement in this direction at no very distant 
date, although nothing very definite has been decided 
yet. In the black-steel sheet trades a steady output 
was general right up to the hour before the closing down 
for the holidays, onkete books are full enough to ensure 
steady running of plant when work is resumed next week. 
The demand has been mostly for the home market, as 
orders for export have been of a limited nature. Prices 
have remained steady and are as follows :—Boiler plates, 
9l. 5s. per ton; ship plates, 81. 15s. per ton; sections, 
8l. 7s. 6d. per ton; black-steel sheets, }-in., 81. 10s. per 
ton, and No. 24 gauge, 10/1. 10s. per ton, in minimum 
4-ton lots; and galvanised corrugated sheets, No. 24 
gauge, 131. per ton, in minimum 4-ton lots. all delivered 
at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the malleable- 
iron trade of the West of Scotland, which improved con- 
siderably during recent months, are still good. An 
exceedingly brisk demand existed last week, and full-time 
working was general before the holidays commenced, and 
there is every prospect of a satisfactory restart when work 
is resumed. The following are the current market 
quotations :—Crown bars, 91. 15s. per ton for home 
delivery, and 91. 5s. r ton for export; and re-rolled 
steel bars, 8/1. 12s. per ton for home delivery, and 7l. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron trade 
the turnover has recently been on a large scale and the 
output of the fourteen furnaces at present in blast is 
being well taken up. The tonnage going overseas is 
still on the small side, and home consumers continue to 
be the principal buyers. The current market quotations 
are as follows :—Hematite, 71s. per ton, delivered at the 
steelworks ; and foundry iron, No. 1, 72s. 6d. per ton, 
and No. 3, 70s. per ton, both on trucks at makers’ yards, 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, July 13, only amounted to 268 tons. Of that 
total, 208 tons went overseas and 60 tons coastwise. 
During the corresponding week of last year the figures 
were 165 tons overseas and 103 tons coastwise, making 
a totalshipment of 268 tons, which was, strangely enough, 
the same total as last week. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Stocktaking and holiday influences 
have had an adverse effect on several branches of the 
local staple trades. The summer decline of activity in 
these particular sections is natural, and works managers 
confidently anticipate improvement towards the end of 
the month. Steel-melting departments are operating at 
high pressure. Outputs of most classes of materials are 
fully maintained. The demand for basic steel is 
exceptionally brisk. An increased output of acid steel 
is reported. Consumption of steel-making alloys is 
considerably larger than a year ago. Another good sign 
is the continued steady buying of hematites ont pig-iron 
from the North East and North West districts, and 
foundry iron from the Midlands. A satisfactory state of 
affairs exists in the heavy machinery and engineering 
trades. Business in railway rolling stock is slowly 
expanding. The call for ship steel, forgings, and castings 
‘Ss maintained at a consistent level. Works specialising 
in the production of heavy types of electrical equipment 
have attractive order books. Boiler makers are more 
actively employed than a year ago. Steel pit-props, 
xirders, and arches are being used more widely, and mining 
equipment is in good demand. Not only are British 
collieries ordering more freely, but heavy consignments 
‘! washing and screening plant, crushing machines, and 
dredger gear are leaving this area for South Africa, South 
\merica, and India. Output of stainless steel shows a 
monthly increase; it finds increased application in all 
branches of the food manufacturing, chemical, and textile 
industries, where corrosive conditions are most severe. 
Owing to its high ductility and malleability this material 
lends itself to all kinds of manipulation and fabrication. 
he demand for tool steel is steadily expanding. Inland 
needs are more substantial, and orders from abroad more 
numerous. Agricultural steel and machinery- and 
©ngine-parts are progressive lines. Tool manufacture is 
steady. Engineers’ small tools are active. Good business 
s being done in harvesting tools and garden implements. 

South Yorkshire Coal Trade.—The position on both 
land and export account shows little change. The 
demand for immediate shipment and forward delivery is 
rather on the quiet side. The home market is more 
lively. Steelworks and ironworks are absorbing bigger 
Steam coal is 
Best hards are in short supply. Railway 


t mange of most varieties of industrial fuel. 
Steady. 
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companies are good customers. The house coal market 
has developed fresh weakness, Sales are well below 
normal, and stocks are accumulating at depots. Foundry 
and furnace coke are in better demand. Gas coke 
continues easy. Quotations are: Best branch hand- 
picked, 23s. to 25s. ; Derbyshire best house, 19s. to 21s. ; 
Derbyshire best brights, 16s. 6d. to 18s.; best screened 
nuts, 16s. to 17s.; small screened nuts, 15s. to 15s 6d. ; 
Yorkshire hards, 16s. 6d. to 17d.; Derbyshire hards, 
16s. to 17s. 6d; rough slacks, 8s. to 9s.; nutty slacks, 
7s. to 8s 6d. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—Market transactions in 
Cleveland pig-iron are very few and the small stocks are 
virtually exhausted; the make is barely sufficient to 
meet needs of British consuming works, so that no effort 
is made to obtain export orders. Temporary curtailment 
of deliveries to customers across the Tweed is due to 
annual holidays in Scotland. Any increase in demand 
would be difficult to deal with immediately and would 
necessitate the transference of a furnace making other 
iron to the production of Cleveland quality. Some 
increase of local consumption is not unlikely. Prices are 
not quotably altered but are firm, and upward movement 
would cause little surprise. Fixed minimum delivery 
sg are readily realised for any available parcels. 
They are based on No. 3 g.m.b. at 67s. 6d. here, 69s. 6d. 
supplied to North of England areas beyond the Tees- 
side zone, 67s. 3d. to Falkirk, and 70s. 3d. to Glasgow. 


Hematite.—Supply of East Coast hematite iron is 
inadequate for current requirements, but output will 
soon be materially enlarged as the two renovated furnaces 
at the Ayresome ironworks of Messrs. Gjers, Mills are 
expected to be blown in next week. Makers are in a 
position to take a firm stand, and rise in quotation to 
consumers on the North-east Coast may follow the 
advance of 2s. 6d. to home buyers in other districts and 
of 3s. to consumers in South Wales. For local use 
recognised market values remain at the equivalent of 
No. 1 quality at 69s., and quotations for supply to 
districts in Northumberland are unchanged on the basis 
of No. 1 at 7ls., but customers in various parts of York- 
shire are now charged at the rate of No. 1 at from 77s. 6d. 
to 80s. 6d., and buyers in the Birmingham area now have 
to pay the equivalent of No. 1 at 81s. 6d., while firms in 
Wales are quoted on the basis of No. 1 at 71s. c.i.f. Welsh 
ports. 

Foreign Ore.—July unloadings of foreign ore under old 
contracts are heavy, but users have still large supplies 
to accept and new business matures slowly. Merchants 
are not, however, pressing sales as they confidently look 
for ¢~ in prices. As yet best rubio remains at 17s. 6d. 
c.i.f, Tees. 


Blast-Furnace Coke.—Values of Durham blast-furnace 
coke are less weak in view of the early increase of local 
consumption, but there are still sellers at the equivalent 
of good average qualities at 19s. delivered to Tees-side 
works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers have good order 
books and are negotiating for further contracts. Transac- 
tions are still mainly between home firms, but overseas 
buyers are asking Tees-side producers of finished materials 
to tender for work. Inquiries from South Africa, South 
America, and from India are circulating. Among the 
principal market quotations for home purposes, subject 
to the usual rebates, are :—-Common iron bars, 91. 12s. 6d. ; 

king (parallel), 8l.; packing (tapered), 101.; steel 
illets (soft), 51. 12s. 6d. ; steel billets (medium), 71. 7s.6d. ; 
steel billets (hard), 71. 12s. 6d.; iron and steel rivets, 
1ll. 108.; steel ship plates, 8/1. 158.; steel angles, 
8l. 7s. 6d.; steel joists, 81. 15s.; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over and 9. 
for smaller lots ; and fish plates, 127. 10s. Black sheets 
(No. 24 gauge) are 101. 10s. for delivery to home cus- 
tomers, and 91. 5s. f.o.b. for shipment abroad; and 
galvanised corrugated sheets (No. 24 gauge) are 131. for 
delivery to home customers and 111. 5s, f.o.b. for shipment 
overseas. 

Scrap.—There is continued good demand for heavy 
steel scrap at 52s. 6d., and that price is readily paid for 
heavy cast-iron ; while buyers of machinery metal are in 
the market at 54s. to 55s. 














Transport Apvisory Counci..—The Minister of 
Transport has appointed Alderman G. E. Caine, of 
Rotherham, a member of the Transport Advisory Council 
for the remaining period of three years from Fe 1, 
1934, to fill the vacancy caused by the resignation of 
Sir Percival Bower. Mr. Caine will represent the 
interests of local authorities in England and Wales on the 
Council, which was established under the Road and Rail 
Traffic Act, 1933. 





British PropvucTion or Pic-IRon anp StrexeL.—The 
monthly memorandum of the British Iron and Steel 
Federation, Caxton House, Tothill-street, London, 8.W.1, 
shows that there were 97 blast furnaces in operation 
at the end of June, one furnace having been blown out and 
one put into operation during the month. The produc- 
tion of pig-iron in June amounted to 529,300 tons, 
com: with 558,900 tons in May and 514,900 tons in 
June, 1934. The June output of steel ingots and 
castings amounted to 770, tons, com with 
853,300 tons in May and 757,500 tone in June, 1934. 
The reduction in steel production in June is due to the 





Whitsuntide holidays and to the shorter month. 





SOUTH-WEST. 
Carpir¥, Wednesday. 

The Welsh Coal Trade.—There has been a fairly sub- 
stantial recovery in the coal-shipment trade of South 
Wales, and this seems likely to be maintained until the 
August holidays. Whether the change in the character 
of the trade will be maintained over August it is much 
too early to say. Orders in the hands of the collieries 
for August are not of a very substantial character, and 
it is generally believed that the recovery will not be of 
a@ permanent nature. The shipments of coal and coke 
from the Welsh ports of the Great Western Railway 
Company in the last few weeks have shown an increase 
compared with that of the same period of 1934, and 
the deficit of over 380,000 tons in the coal and coke 
shipments from the Welsh ports of the Great Western 
Railway Company at the end of Whit-week had been 
redu to 164,000 tons at the end of last week, and 
seeing that for several weeks the shipments this year 
have been heavier than those of the same period last 
year, it seems likely that this deficit will disappear. 
Shipments last week reached 426,300 tons, the best total 
for ten weeks. The returns issued by the Great Western 
Railway Company, which include bunkers, indicate that 
the increased trade is partly attributable to a recovery 
of the former trade with the Irish Free State and heavier 
shipments for France, which had been taking much 
smaller quantities in recent months, and a revival of 
shipments for South America. Greater shipment activity 
in’ various of the world has resulted in a better 
demand for Welsh bunker coals. Italian shipments 
have been of a fairly substantial character, notwith- 
standing the refusal of the principal Welsh exporters to 
go on giving credit to Italy, where they already have 
upwards of 1,000,000/. outstanding. Some speculative 
shippers have taken some orders for Italy in the hope 
of Tenefting. trom the high prices now ruling in that 
country for Welsh coal, but they are unlikely to continue 
unless they are able to get paid with reasonable prompti- 
tude. The best large coals in South Wales have been a quict 
trade, and the attention of the Government has n 


NOTES FROM THE 


called to the very few pits ae with any degree 
of regularity in the heart of the steam coal-field, the 
Rhondda Valley. Cheaper coals, however, and particu- 


larly washed sized classes, have remained in good emand, 
and collieries producing cheaper classes of coal have 
worked with fewer interruptions. Sized coals have 
remained a very firm market, but there has been no 
movement in the large descriptions of superior quality. 
Inland trade for industrial pu s has continued on a 
brisk scale. The domestic requirements, as usual at 
this season of the year, prove very quiet. 

Iron and Steel Trade.—In the iron and steel industry of 
South Wales the outstanding feature has been a feeling 
created by the announcement that Messrs. “Richard 
Thomas and Company, Limited, the great Welsh tinplate 
undertaking, were about to erect new strip mills at 
Redbourn, in Lincolnshire, and that there was a possi- 
bility of a considerable part of the Welsh tinplate trade 
being diverted. It was stated by Sir William Firth at 
the annual meeting of the company that they contem- 

lated an outlay of about 1,000,000/. on the extensions at 
bourn, and that the reason for the outlay there was 
indications that they could _— the required steel on 
very much more economical terms. Hitherto the Welsh 
tinplate trade has been practically confined to South 
Wales and Monmouthshire, and having regard to the 
industrial plight of the district, the a of 
the loss of a considerable portion of the steel and tin- 
plate trade has caused anxiety among local authorities 
and the workers, who have seen the dire results of the 
transfer of industry at Merthyr, Ebbw Vale, and else- 
where. Strong representations are being made to the 
Government on the subject. Meanwhile it is announced 
that, at the Albion Steel Works, Messrs. The Briton Ferry 
Steel Company are putting in a new steel mill which 
can, with some additional expenditure, be converted 
into a strip mill as and when desired. It is under- 
stood that if Messrs. Richard Thomas and Company go 
on with their developments at Redbourn, Messrs. The 
Briton Ferry Steel Company will establish a strip mill at 
the Albion works. Most of the Welsh works have con- 
tinued to be well employed throughout the district, 
although the tinplate trade is not showing the recovery 
that was hoped for. Galvanised-sheet makers are fairly 








well placed. 
Wortp Consumption or T1n.—According to the June 
issue of the Bulletin of the International Tin Research 


and Development Council, issued by The Hague Statis- 
tical Office, the consumption of tin in the world during 
the first four months of the present year totalied 46,400 
tons, against 43,800 tons and 35,900 tons, respectively, 
in the corresponding months of 1934 and 1933. 





LEVERHULME ResEARcH Fe_iLowsutrs.—The appoint- 
ment of a number of Leverhulme Research Fellowships 
tly been d.by the organising com- 

mittee. Many of these are in respect of research in the 
biological, botanical, medical and other sciences, but we 
note that Mr. F. R. Perry is to make a study of “ Over- 
we due to Lightning on Transmission Lines,” that 
Mr. A. Roberts is to investigate “‘ Recent Changes in 
Organisation and Marketing in the British Coal Industry,”’ 
ant that Mr. W. D. Ware is to undertake a research on 
“The Lower Part of the Coal Measures and Millstone 
Grit in Pembrokeshire.” It will be recalled that this 
scheme of research fellowships was established in May, 
1933, in accordance with a direction in the will of the 
first Viscount Leverhulme. Application forms and 
further information may be obtained from the Secretary, 
Leverhulme Research Fellowships, Union House, 








St. Martin’s-le-Grand, London, E.C.1. 
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PLANT FOR MAKING BLAST- 
FURNACE COKE. 

TECHNICAL courage of a remarkable degree is 
needed by anyone who suggests that the by-product 
coke oven in its present form is not necessarily the 
best method of making blast furnace coke. Yet the 
suggestion is not so absurd as might appear at 
first sight, since the beehive oven and the by-product 
rectangular oven present in themselves two entirely 
different types of carbonising plant, not equally 
efficient in operation, it is true, but nevertheless 
producing coke of equal value. For certain purposes 
beehive coke is still preferred to by-product coke. 
An example of this is to be found in the current 
report of the Midland Coke Research Committee, 
where an experiment is recorded in which by-product 
oven coke proved to be inferior to beehive coke in a 
crucible steel furnace. Itis not, therefore, impossible 
that at some future date an oven may be designed 
entirely different in shape and principle to that in 
use to-day, and while avoiding the inefficiencies of 
the beehive will yield a better coke than that from 
the by-product oven. These reflections arise from 
a consideration of Mr. A. Fisher’s paper read 
before {the {Institute of Fuel on April 10 last, 
in which contribution the Knowles oven was put 
forward as a suitable plant for making metallurgical 
coke. It is interesting to contrast this oven with 
the two established methods employed for this 
purpose. The beehive oven is commonly a round 
kiln some 11 ft. or 12 ft. in diameter, in which the 
coal lies to the depth of some 3 ft. The heat 
obtained from the combustion of the gases in the 
space above the charge, and also of part of the coke 
itself, travels downwards through the coal, taking 
two or three days to do so. The by-product rect- 
angular oven is a chamber some 36 ft. long, 1} ft. 
| wide, and 12 ft. high, heated by carefully regulated 
flames from the two sides only ; the penetration of 








Knowles oven is a structure 30 ft. long and 10 ft. 44 in. 
wide, in which the coal lies to a depth of 9 in. or 
10 in., with an arched roof ; the oven is heated 
from the bottom only. The quality of the coke 
from the beehive oven and the by-product oven 
is common knowledge. It is claimed for the Knowles 
oven that it is capable of making high-grade metal- 
lurgical coke, and an experimental battery is in 
operation at the steelworks at Corby. If we accept 
this claim without, for the present, discussing it, 


2 | there would appear to be three types of coke oven, 


one heated from the top, one from the side, and the 
third from the bottom, all of which make coke that 
is acceptable to metallurgists for one purpose or 
another. In view of this, it can hardly be main- 
tained that the shape of the coke oven is immutable, 

In any enquiry into the effect of possible modi- 
fications in the principles and practice of coke 


5| making, it is essential to take into consideration 


the requirements of the process in so far as they are 
known. The inquirer is immediately struck by the 
fact that comparatively little is really known with 
any degree of certainty. To what temperature, it 
may be asked, for instance, should blast furnace or 
foundry coke be heated ? The finishing temperature 
in the beehive oven varies considerably with the 
position of the coke in the charge, as is shown by 
the increase in volatile matter content of beehive 
coke from less than 0-2 per cent. at the top of the 
charge to some 3 per cent. at the bottom, The 
finishing temperature at the bottom of the charge 
has been recorded in literature as below 800 deg. C., 
and is probably below 700 deg. C. in many ovens ; 
whereas the top of the charge, being at a combustion 
temperature, may well be heated to some 1,400 
deg. C. on occasion. In by-product coking practice 
there is a difference of opinion as to the temperatures 
that should be used. Some hold that on no account 
should any of the coke be heated above 850 deg. C., 
which in practice generally means that the coke 
lying in the centre of the oven will be not much 
above 700 deg. C. In most modern high-temperature 
ovens the coke is discharged when the centre is 
some 900 deg. C. and that against the walls is 
1,050 deg. C. to 1,100 deg. C. The prime reason why 
in these ovens the coke is not heated to still higher 
temperatures is that the refractories used in the 
walls place limitations upon the flue temperatures ; 
moreover to keep the coke in the oven longer than is 
necessary reduces the output of the battery. Another 
reason is that the higher the finishing temperature 
of the coke the greater is the fracturing and the 
smaller are the resulting pieces. On the other 
hand, it is by no means certain that this can be 
advanced as a really valid reason for the policy 
adopted. Blast furnaces do not want very large 
coke, but it is important that it shall be as uniform 
as possible in size and that it shall not break into 
breeze during its passage down the furnace, If 
the coke is heated to a very high temperature and 
is screened before despatch to the furnaces it may 
be in the exact condition that will satisfy practical 
requirements, as well as the more theoretical views 
of those who believe that blast furnace coke should 
be as difficult of combustion as possible, in order to 
generate a very high melting temperature around 
the tuyeres. On the other hand, this highly 
carbonised product would run entirely counter to the 
ideas of those who believe that combustibility is a 
property of primary importance. 

This same factor of size of pieces also governs the 
width of the by-product coke oven. Ovens were 
formerly 24 in. in mean width and were narrowed 
primarily to speed up carbonisation and to reduce 
capital costs. In Germany the 14-in. oven is 
still favoured in some quarters, and there are 
batteries of such ovens in England and Scotland. 
British blast-furnace operators do not favour the 
coke from these narrow ovens because it seems 
small compared with what they have been accus- 
tomed to receive, but no good reason has ever been 
publicly advanced against narrow-oven coke, 
which is probably the exact size needed in the 
furnaces when the size of the ore is also properly 
balanced. A battery of ovens only 84 in. wide is 
now under construction at Barsinghausen, Germany. 

It will be clear even from this short discussion 
that there are many factors of fundamental import- 


the heat occupies from 16 hours to 20 hours, The|ance connected with the manufacture of furnace 
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coke upon which there is no unequivocal guidance 
for the designer. The difficulty has largely arisen 
from the magnitude of the operations in the blast 


furnace, since the only sure way of testing the | 


= 
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ammonia was the by-product par excellence. In 
those days tar was quite a secondary consideration, 
benzol was recovered but rarely, and no use had 
been found for gas other than to provide steam for 


suitability of a coke is to perform a test extending | the colliery. Probably the existing by-product coke 
over some weeks in a blast furnace, operated by one | oven produces the largest yield of ammonia that 
who is fully acquainted with all possible causes of | can be obtained by straight distillation of the coal. 
variation that might affect the test. For long there | In the meantime, the attention of the nation, and 


seemed to be no organisation capable of making 
these ultra-large scale investigations, because of the 


cost, and coke oven designers had of necessity to be | 


content to amass their facts gradually. The work 


of the Midland Coke Research Committee suggests | 


that this difficulty can in some degree be overcome, 
at least in so far as it is one of finance and availability 
of plant. A paper by Messrs. Marshall and Wheeler, 
read before the Iron and Steel Institute in 1933, 
recorded the first investigations carried out by the 
Midland Coke Research Committee, and the Com- 
mittee’s Report for 1934 mentions an investigation 
into the heat losses in the blast furnace, and fore- 
shadows further work dealing with the fuel used. 
Painstaking work of this character may ultimately 
have a profound, if indirect, effect on the design 
of the by-product coke oven. 

Among the certain and definitely established 
principles of blast furnace coke making, that of 
uniformity stands high. There is no single factor 
that so detrimentally affects industrial operations in 
general as lack of uniformity, either in the process 
or in the raw materials. Among the materials 
charged into the blast furnace, coke is probably 
the greatest offender in this respect, because it is 
comparatively seldom that the coke used comes 
from one source only. For that reason the need for 
uniformity is less apparent than it will be when 
steel works in general make their own coke and 
have it under their control. It is known, for 
example, that any variation in the heating of a 
coke oven as between one flue and another causes 
& corresponding variation in the quality of the 
coke. It has been shown, moreover, that the hardness 
of the coke from the upper part of the by-product 
oven is better than that from the lower part, where 


the charge has been kept in the heated zone for a| 


considerable time after carbonisation has been 
completed. Any attempt to re-design the coke oven, 
therefore, should be built round this principle of 
uniform heating. Uniform heating means that each 
particle of coke shall have been heated to the same 
temperature and shall have been discharged from 
the oven when that temperature has been attained. 
In practice this involves that the thickness of the 
coal must be uniform—a condition not achieved in 
the modern tapered oven—and that the tempera- 


|to some extent of the world, has wandered from 
ammonia and has become focussed upon hydrocarbon 
oils. The by-product coke oven is very far from 
being the perfect producer of the maximum yield 
of hydrocarbon oils. By distillation under laboratory 
conditions it is possible to obtain 20 gallons or 25 
gallons of oils per ton of coal carbonised, and many 
low-temperature processes yield 18 gallons to 20 
gallons. The by-product coke oven yields some 
10 gallons or 12 gallons only, the remainder being 
uselessly decomposed into carbon and hydrogen 
with small amounts of naphthalene and other bodies. 
Recovery of the maximum yield of oils should 
ultimately be possible, and is a goal at which 
inventors should aim. It may be objected that 
much of this oil is high-boiling and of little value, 
but to this, answer may be returned that the coke 
oven also yields hydrogen in plenty and that pro- 
cesses are now available for the hydrogenation of 
liquid products by use of which the coke oven, 
without making hydrogen expensively from any 
outside source, could yield 10 gallons to 15 gallons 
of light spirit instead of the present quantity of 
3 gallons or 4 gallons. The effect on the economics 
of the process would be profound. 

Enough has perhaps been said here to indicate 
the many uncertainties surrounding the production 
of the best quality of blast furnace coke and the 
possibilities that exist of improving the process; the 
conclusion that must inevitably be reached is that 
whilst there is no present sign of any fundamental 
alteration in existing practice in oven design, there 
is yet untold scope for the inventor, and it is by 
no means certain that the by-product coke oven 
of 30 years hence will retain any recognisable 
features of the oven built to-day. 








HAULAGE ROPES IN MINES. 


Wuite the complete elimination of accidenta 
from any given sphere of human activity may appear 
to be a counsel of perfection which is impossible 
of realisation, there, nevertheless, remains the 
practical possibility of whittling down the chances 
of mishap to such a point that conditions may at 
least approximate the ideal. From time to time 
a major disaster draws public attention to the 


tures in the heating flues, both along the horizontal | dangers inherent to the work of the miner, and under 


line of the flues and from bottom to top in each 
heating flue, shall be so adjusted that the same 
temperature shall be reached at every point along 


| 


the central line of the charge at the same instant. | 


Most of the improvements now being made by 
designers are directed to this end. This, however, 
does not in fact solve the problem of uniform 
heating. There must always be a temperature 
gradient from the centre of the by-product oven to 
the walls, or from the bottom of the beehive oven 
to the top, and diflerent parts of the charge must 
inevitably be submitted to different temperatures. 

(nother fundamental principle is that the produc- 
tion of the coke must be effected at the lowest cost, 
and for this reason the coke-making plant cannot 


be dissociated from the recovery of the by-products. | 


Equally, of course, the whole operation must be 
designed to operate efficiently, with low fuel con- 
sumption, with low labour costs, and without undue 
repairs ; that all these conditions should continue 
for as long a period as possible is equally necessary 
if the capital charges are to be reasonable. It may 
seem elementary even to mention these facts, but 
a surprisingly large number of carbonising proposi- 
tions have failed from too great insistence on 
technical design and concurrent neglect of economics. 
It is in relation to the by-products that alterations 
of design may prove to be most prolific of improved 
financial return. The rise of the synthetic ammonia 
process has virtually eliminated sulphate of ammonia 
as & profitable by-product, and it is not without 
significance that the by-product coke oven as we 
know it to-day originated during the period when 


the spur of public or state inquiry renewed efforts 
are made to prevent or mitigate the recurrence of a 
similar mishap. Fresh rules and methods and the 
acquisition of new and improved types of plant 
and equipment may be advocated in consequence 
of such investigations. However, a spell of immu- 
nity from any major disaster will almost inevitably 
lead to a certain slackening of precaution, which, 
in a period of trade depression, is apt to be aggra- 
vated by a natural reluctance to embark on any 
change that involves increased expenditure. 

Yet safety is synonymous with efficiency. Im- 
proved working conditions in the long run lead 
to more economical working. Accidents, apart 
from their regrettable consequences to the victims 
in loss of life or injury, are uneconomical ; the 
damage resulting from an accident may cost many 
times as much to repair as a timely attention to or 
renewal of equipment would have done. 

However, it is perhaps not sufficiently widely 
realised that the annual roll of killed and injured 
in the mining industry, for example, is not normally 
made up by victims of sensational disasters and 
thus impressed upon the public mind, but rather by 
numerous small accidents in which only one or 
two casualties are involved, and which individually 
are scarcely noticed by the general public. Again, 
the 


are perhaps more diverse in character than in 





potentialities of accident to the mine worker | 


any other industrial group and necessitate a large | 


amount of patient investigation of widely differing 
technical problems. Thus, for example, a recent 
investigation of the Safety in Mines Research Board 
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relates to one of those factors involving the safety 
of the mine worker, which has probably received 
rather less attention and is therefore less familiar 
to the general public than certain other aspects of 
mining, viz., the deterioration of wire ropes in 
underground haulageways.* 

In the course of the examinations carried out on 
behalf of the Wire Ropes Research Committee 
as part of a series of researches in connection with 
the safety of wire ropes used in coal mines, 23 haulage 
ropes used for hauling men, which had failed in 
service, were examined. A number of precautions 
now recommended, based on the results obtained, 
should prove of value to colliery officials. 

The main factors causing deterioration of haulage 
ropes are wear, corrosion and fatigue, but since in 
practice failure is usually due to the combined effects 
of two or more factors it is not usually possible 
to classify failures definitely under the above 
headings. External wear is especially prevalent 
with haulage ropes by friction against the floor, 
sides or roof of the roadway, and owing to use of 
several layers of rope on the drum, and through 
the action of clips or lashing chains on endless 
rope haulages. In a wet roadway deterioration 
is hastened by corrosion of the worn surfaces and 
abrasive action of the products of corrosion when the 
rope is bent over drum and pulleys. Serious 
reduction in the cross-sectional area of the wires 
is produced by the simultaneous operation of 
wear and corrosion, and when the cross-section 
of the wires is so far reduced as to cause the stress 
on them to exceed the fatigue limit, deterioration 
by fatigue will begin to set in. Two of the ropes 
examined were main ropes on main-and-tail haulage 
systems; the remaining 21 were from main rope 
haulage systems having inclinations up to 60 deg. 
In all deterioration was found and most of the 
breakages were due to weakening from this cause. 

The chief type of deterioration in the case of nine 
of the ropes was wear, with ten ropes it was corro- 
sion and in four cases failure was attributed to 
faulty capels. The last-mentioned type included 
the most serious accident, which took place on a 
main-and-tail haulage system when 130 men and 
boys were being lowered on a-train of 47 tubs, on 
an incline of 1 in 18. The train had travelled 
about 100 yards when the main rope pulled out 
of the capel. The released train ran about 300 yards 
before it was derailed. As a result of this accident 
one man was killed, six were seriously, and 30 
slightly, injured. It is of special interest to note 
that new friction fabric linings had been fitted to 
the post brakes of the electrically-driven haulage 
engine on the previous day, and that this was the 
first trip to be made after the change. In all proba- 
bility when the engineman applied the brake it 
gripped with greater severity than he had expected 
and thus jerked the rope. It would seem likely 
that if one or two trial trips had been made to 
ensure bedding down of the new lining and to 
permit the driver to realise the increased braking 
effect, the accident would have been avoided. 

Apart from these considerations, however, the 
accident must be attributed in the first place to 
the use of a badly-made capel. The capel used 
on the tail rope, which was similar in size and 
construction to that on the main rope, was taken 
for making a test. When it was loaded the end 
pulled in the socket under a gradually increasing 
load until a maximum of 13-13 tons, with 3} in. 
slip, was obtained ; the rope continued to pull out 
and ultimately came away from the socket entirely. 
There was a certain amount of “rolling back,” 
the bent back portion not slipping so readily as 
the rope itself and being thus apparently shortened. 
The strength of the rope adjacent to the capel 


was found to be 19-6 tons, so that the efficiency of 


the capel was only 67-3 per cent., whereas a properly- 
made capel should be very nearly as strong as the 
rope. The method of making this capel was 
faulty, the seizing on the rope not being long enough 
and not made into a cone at the end, while the 
wires were all cut to one length, which was too 
short ; again, the outside of the cone was seized 





* The Deterioration of Haulage Ropes in Service. By 
S. M. Dixon and M. A. Hogan. Safety in Mines Research 
Board Paper No. 92. London: H.M. Stationery Office, 
Adastral House, Kingsway, W.C.2. Price ls. net. 
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with yarn, and the wires of the rope turned back 
over a seizing of copper wire. No pin or wedge 
was driven into the cone at the end of the capel. 
[t is not necessary here to go into the details of the 
correct way of making a bent wire capel, but it 
may be mentioned that when copper wire is used 
for seizing there is a risk of corrosion due to electro- 
lytic action and for this reason iron wire is recom- 
mended for the purpose. Yarn or fibre cord has the 
disadvantage of being easily compressed and 
further, being hygroscopic, of storing up moisture 
which accelerates corrosion. 

The lubrication of haulage ropes is found to 
be frequently neglected, with the result that external 
wear is more rapid than need be, and when the 
internal lubricant has been pressed out, internal 
corrosion commences. In any case, severe wear is 
liable to cause deterioration by work-hardening 
of the surfaces of the wires, a condition which 
leads to cracking and subsequently to pitting 
and breakage of the wires. It will be obvious on 
reflection that it is essential before applying lubri- 
cant that ropes should be cleaned and dried, other- 
wise oil or grease applied to the surface, probably 
covered with mud, water or dust, will merely be 
thrown off without penetrating to the interior. 

Stress is now laid upon the point that ropes 
should be given a special examination at definite 
intervals in addition to the regular examination, 
preferably by a senior official, since a person who 
has not seen a rope for some time is more likely 
to detect changes in condition than one who inspects 
it regularly. The simplest index to the condition 
is the diameter, and although there are, of course, 
various factors which must be taken into consi- 
deration which can hardly be gone into here, 
as a general rule, no rope should be allowed to remain 
in service after the outer wires at the most worn 
section have lost 40 per cent. of their diameter. 
However, the initial margin of safety and the 
conditions of work must be taken into account 
when deciding whether a rope should be allowed to 
reach such an advanced stage of deterioration ; 
if these are such as to cause fatigue, the rope may 
be in a dangerous state long before this amount 
of wear has taken place in the outer wires. The 
effect of fatigue becomes evident in broken or 
cracked outer wires; hence a rope showing heavy 
external wear, together with fatigue, should be 
removed from service. 








INDUSTRIAL ORGANISATION. 

Tue British Engineers’ Association embraces a 
very wide variety of industrial interests, and as is 
natural in the circumstances a good many shades of 
opinion. It is therefore appropriate that the topics 
chosen for the addresses at the monthly luncheons 
which the Association organises should also range 
over a considerable field, thereby giving members 
the opportunity to acquire information and subse- 
quently of discussing with their friends important 
movements going on around them. At the latest 
of these functions, held on Thursday, the 11th inst., 
Mr. William Reavell, the president, who occupied 
the chair, introduced Mr. Harold Macmillan, M.P., 
whose topic was “‘ The Future of Industrial Organi- 
sation,” assuring him that though his audience 
held many views, they would, as engineers, bring 
open minds, trained by the constant study of new 
problems, to bear upon proposals he might make. 
The fact that engineers were always having to 
look on both sides of their problems would make 
them all attentive to Mr. Macmillan’s remarks. 

In opening his remarks, Mr. Harold Macmillan 
said that he felt that in some quarters, owing to 
the increased prosperity, there was a danger of a 
false sense of security ending in inaction. The 
British people were always at their best at the 
worst moments, and then tended to relax their 
efforts. Lately the country had been given two 
most effective stimuli. The first was the change 
over to a system of protection and the other the 
effect of the devaluation of our currency. The real 
dangers of the former, owing to the continued low 


were definitely over-valued. The fundamental 
difference in our world and that of our grand- 
fathers’ was that in their time market expansion 
was always greater than potential production, 
whereas now the reverse was true. Russia was now 
in the position we occupied years ago, their only 
problem being to make more of everything. Most 
of the world was now organised on a competitive 
and not a complementary basis, as formerly, and 
the trade agreements made nowadays were efforts 
to bring some harmony into trade relations. There 
were two alternatives before us. One was to go 
back to the old method of automatic control by 
supply and demand. This was greatly hampered 
by the rigidity which had entered the economic 
system ; labour and wages had become more rigid 
and there was no possibility of former freedom 
being re-established in such directions. In primitive 
conditions the capital invested per worker was 
small; now, at Billingham, 2,000 persons were 
employed and the capital invested was 9,000,000/. 
Capital therefore had also become rigid. Economics 
was not an exact science because of the human 
factor, and in these days every effort was made to 
keep plants in production in regard for the latter, 
though for economic reasons they should have gone 
out of existence. 

The alternative was to make some conscious 
attempt to bring about what formerly followed 
automatically. He did not believe in the socialist 
view of life, which was one-sided. Our national 
life was made up of many types of activities, 
ranging from government departments to private 
enterprise, and to upset this suddenly would be 
fallacious. The Industrial Reorganisation League, 
to which he belonged, considered that the control 
was necessary of industry by industry, instead of 
by Whitehall. There should be safeguards, of 
course, but the fundamental obligations should be 
placed on the people who really were acquainted 
with facts, instead of on politicians. Such matters 
should be settled without such influences as lobbying, 
by a responsible body able to deal calmly with 
facts. The scheme would require a general enabling 
Act and afterwards regulations, Parliament having 
the final “yes” or “no.” There was a desire 
that machinery should be devised for the whole 
country, and it was most desirable that, in pre- 
ference to a Whitehall bureaucracy, industrial self- 
government should be tried by those who really 
know something about it. In proposing a vote of 
thanks to Mr. Macmillan, Mr. David Bremner, 
O.B.E., Director of the Association, said it was 
refreshing in these days to hear something in the 
way of really constructive proposals. When an 
engineer ceased to be receptive to new ideas he 
ceased to be an engineer. 











NOTES. 
Rattway AccrpEnts In 1934. 


AccorDING to the report* of the Chief Inspecting 
Officer, the length of railways in Great Britain open 
for traffic at the end of 1934 was 20,358, or 14 miles 
less than in 1933. The operation of this mileage 
resulted in 371 fatalities and 22,229 injuries, com- 
pared with 332 fatalities and 21,696 injuries in 1933. 
On the other hand, these figures compared not 
unfavourably with the five-year averages of 465 
and 22,421, in spite of an increase in the train 
mileage from 401,300,000 to 427,500,000. As 
regards passengers, 17 were killed and 537 injured 
by train accidents, 68 killed and 4,349 injured by 
movement accidents, and 6 killed and 2,215 injured 


In both the accidents were collisions. Colonel 
Mount points out that the first could have been 
avoided by the use of track circuiting or the presence 
of a fireman’s call ;box, while the latter was due to 
the driver’s non-observance of the signals. The 
potential and actual danger of level crossings was 
brought forcibly to the public notice during the 
year by the accidents at Formby and Wormley, 
in both of which trains running under clear signals 
collided with motor lorries. In both cases lack of 
caution on the part of the lorry driver was the cause, 
and it was recommended that the Road Authorities 
should not adopt occupation roads as public roads 
until agreement had been reached as to the future 
status of the crossing and to the precautions 
necessary to ensure public safety. An accident at 
Liverpool-street was due to an unusual cause, the 
failure of an electric lock to hold a mechanically- 
worked signal in its danger position. Of the 68 
fatal movement accidents to passengers, 21 arose 
from entering or leaving carriages at improper 
times, and of the 204 similar accidents that occurred 
to railway servants, 156 were due to want of 
caution or misconduct on the part of either the 
injured or some other person. Only five fatalities 

















by non-movement accidents. As regards servants 
of the companies and contractors, the numbers 
falling into the above three categories were 12 
and 96, 204 and 2,302, and 25 and 12,086, respec- 
tively. In addition, eight other persons were 
killed and 40 were injured by train accidents, 
27 and 107 by movement accidents, and 4 and 497 
by non-movement accidents. None of these totals 
include trespassers and suicides, of whom 403 were 
killed and 110 injured. The two train accidents 





cost of world prices of raw materials, had not 
applied in this case, and we had achieved the 


involving the death of passengers were those at 
Winwick Junction and Port Eglinton, Glasgow. 





remarkable feat of gaining on both the swings and 
the roundabouts. Many of the gold bloc countries 
were under the disadvantage that their currencies 





* Accidents which occurred on the Railways of Great 
Britain in 1934. 
Price 9d. 
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were due to defective apparatus. It is interesting 
to note that 112 passengers were injured through 
falling on escalators. Six trespassers, five of 
whom were children, were killed by coming into 
contact with a live rail. 


THE JUBILEE OF THE INSTITUTE OF CHEMISTRY. 


The Institute of Chemistry was founded in 1877 
as “ the result of a long pent-up feeling of dissatis- 
faction among the younger fellows of the Chemical 
Society at the deficiency of means for chemists 
to exert a common action and influence.” Its 
primary object was to ensure that those who 
practised the profession of chemistry were duly 
qualified, and though it started its career with 
only 225 members under the presidency of Professor 
(afterwards Sir Edward) Frankland, its usefulness 
was so quickly demonstrated that it obtained the 
grant of a Royal Charter.in 1885. The fiftieth 
anniversary of this grant was celebrated by a 
banquet held at the Dorchester Hotel, London, 
on Tuesday, July 9, with the President (Professor 
Jocelyn Thorpe, C.B.E., F.R.S.) in the chair, 
when a large gathering of members, who now 
number 6,300, and distinguished guests were 
present. Proposing the toast of “The Institute,” 


the Rt. Hon. the Earl of Athlone, K.G., recalled 
that in the Charter year, when Professor William 
Odling was president, the membership of 430 
included nearly all the professors and teachers 
of chemistry as well as the leading consultants 
and chemical advisers of the country. The standard 
of membership was high and had been well main- 
tained. 
recognised as the chief agency for providing chemical 
services both with the forces and in the production 
of all kinds of war materials. 
Board of Education, it now participated in a scheme 
for the award of national certificates in chemistry 
to students of technical colleges and much of its 
success was due to the work of its twenty sections, 
both at home and overseas. The President, in 
reply, said that no history of the Institute would 
be complete which omitted to mention the name 
of Mr. R. B. Pilcher, who had given forty-two years 
of devoted service as Registrar. 
of any similar period of service given by any officer 
of any scientific society unless it was that of Sir 
Joseph Banks, who was President of the Royal 
Society for the same period. 
few weeks they had come to an agreement with 
other chemical societies by which a certain measure 
of co-operation had been attained. The President 
also pro 
Fellows,” the oldest of whom he thought was 
Professor H. E. Armstrong. 
had, however, ceased to be a member about forty 
years ago. 
that night Sir Frederick Gowland Hopkins, Dr. 
Harden, Mr. Greenaway and Mr. Bernard Dyer. 
Sir Frederick Hopkins, in making his reply, 
said that one advantage of being “an antique ” 
was that he was able to look back to the early days 
lof difficulties and beginnings and compare them 


In 1914 the Institute was immediately 


Jointly with the 


He did not know 


Within the last 


d the toast of the ‘“ Pre-Charter 
Professor Armstrong 


Nevertheless, they had with them 
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with the position of importance and _ influence 
the Institute now possessed. The standard of 
admission was high then and it had remained 
high ever since. 


THe STANDARDISATION OF ELECTRICAL 


DISTRIBUTION. 

Those connected with the electricity supply 
industry will learn with interest, if not with surprise, 
that the Minister of Transport has appointed a 
Committee consisting of Sir Harry McGowan, Sir 
John Snell and Mr. John Morison “ to bring under 
review the organisation of the distribution of elec- 
tricity in Great Britain, including the control of 
statutory electricity companies by other com- 
panies, to advise on methods by which improve- 
ments can be effected with a view to ensuring and 
expediting the standardisation of systems, pressures 
and methods of charge, further extending facilities 
(including supplies in rural areas) and reducing 
costs, and to make recommendations.” 
long been felt in many quarters that electrical 


development is being hampered by the existence | 


of no less than 635 publicly and privately-owned 
undertakings, some of which control distribution 
in areas not exceeding one square mile; and it 
has been suggested that improvement can only be 


attained by the absorption of the smaller by the | 
The important proviso | 


greater of these bodies. 
has, however, been advanced that it is not always 
the smaller undertakings that are “ inefficient,”’ and 
that size is not always a criterion of enterprise. 
On the other hand, it has been stated with some 
justification that the electricity supply industry 


has already suffered more than enough from the | 


attentions of the legislature and that if something 
could be done to standardise systems of supply, 
distribution voltages and methods of charging 
throughout the country, little or nothing more 
would be required to ensure both advancement and 
prosperity. It will be seen, therefore, that the 
Committee have a difficult task before them in 
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to allow the use of structural elements which 
| provide fire resistance of one hour’s duration, and 
pending full-scale tests the elements which, in the 
| committee’s opinion would meet requirements are 
indicated. In particular it is suggested that 
the concrete or similar encasement normally insisted 
upon in a steel-frame building may be omitted if 
the steel members are built into the walls, floors, 
or partitions, or if the exposed portions are covered 
with some carefully specified plaster or other coat- 
ing spaced away from the steel. Similarly, it is 
urged that every effort should be made to combat 
the noise nuisance by making the sound reduction 
capacity of the dividing walls at least equivalent to 
that of an 8}-in. brick wall plastered on both sides. 
Generally speaking, the report, which is published 
by H.M. Stationery Office at the price of 9d., should 
be of use to local authorities by providing them with 
a summary of existing knowledge on the subject of 
block-dwelling construction, and it is to be hoped 
it will be carefully consulted. 


INSTITUTION OF ELECTRICAL ENGINEERS 
OVERSEAS CONVERSAZIONE. 


THE 


The excellent practice, originated by the Insti- 
tution of Electrical Engineers in 1932, of holding 
a conversazione for the benefit of overseas members 
of the Institution who may be in this country 
during the summer, has now taken its place as a 
definite annual function, and the meeting of this 
year was held at the Institution headquarters on 
the llth inst. The advantages of the functions are 
mutual ; it enables the individual overseas member 
| personally to get in touch with the council and staff 
and to meet colleagues from other parts of the 
| world, while it enables the Institution as a body 
|to become acquainted with members whose geo- 
graphical location prevents them normally from 
taking part in its activities and to offer them some 
hospitality. At the conversazione on the 11th inst., 
| after the reception of the guests by the President, 
| Professor W. M. Thornton, two short addresses 


collecting and weighing the evidence that will be| were given in the lecture theatre. The first, by 
given from the different points of view; but we| Mr. H. R. Harper, who is the chairman and hon. 
shall look forward with hope and expectation to| secretary of the Victoria Local Committee of the 
the publication of their report. The inclusion of | [ngtitution, concerned “ Brown Coal Developments 
the words “the control of statutory electricity | jn Victoria.” Mr. Harper dealt in the main with 
companies by other companies ” is also not without | the well-known Yallourn station, which is operated 
its significance. Holding companies controlling| py the State Electricity Commission of Victoria, 
concerns engaged in the supply of public utilities |g” hody constituted in 1919. It is estimated that 
from afar have caused and are causing trouble) there are 57,000 million tons of coal reserves in 
in the United States. They also exist in this} Australia, and of these, 37,000 million tons are brown 
country, though so far their activities for good and | oo) situated within the State of Victoria. The 
evil have not been very apparent. From the | deposit at Yallourn which is being exploited has 
point of view of the consumer, that is no reason,|an average thickness of 200 ft. and an area of 
however, why they should not be brought under | about 4 sq. miles. It is situated 90 miles from 
proper regulation. | Melbourne. There are actually deposits in this 
| part of the State covering more than 30 sq. miles. 
| The coal is of the same type as German brown coal, 

Just a year ago a Committee, of which Sir George | but has a higher moisture content, the average 
Humphreys was chairman, was appointed by the | being 66 per cent. The coal is mined by a 135-ton 
Minister of Health to enquire into the methods and | land dredger of German design, which can excavate 
materials suitable for building flats for the working | to a height of 29 ft. above its running rails and 
classes, with special reference to efficiency and cost. | 26 ft. below them. The excavated material is 
Since that time there has been great activity in the | transported in wagons hauled by electric locomotives. 
erection of that class of dwelling, especially with a | The present daily excavation is 10,000 tons, of which 
view to the replacement of slums, and the pace is | 6,000 tons are used in the power station, 4,000 
likely to be accelerated when the new Housing| tons being briquetted. The coal is burned without 
Bill comes into force. To prevent the perpetuation | treatment, but pre-dryers are fitted to the boiler 
and continuance of error in this field, the committee | furnaces. For briquetting, the coal is dried to 
has, therefore, taken the wise course of issuing an|15 per cent. moisture and compressed without a 
interim report in which the general forms of con-| binder. The calorific value as mined is 3,792 B.Th.U. 
struction are reviewed, and in which suggestions| per pound, the dry value being 10,855 B.Th.U. 
are made whereby increased economy and efficiency | The Yallourn station, which operates as a base load 
may be obtained. Te work necessary to complete | station, contains 135,000 kW of plant. The second 
this document was almost entirely carried out by | short address was delivered by Mr. R. A. Watson 
sub-committees, which dealt with accommodation | Watt, who dealt with “The Cathode-Ray Oscillo- 
and planning, habitability, fire resistance, acoustics, | graph.” The address was illustrated by experi- 
heating, lighting and water-supply equipment, 
stability and strength of the structure and materials. 


Tue Construction oF Workine-Ciass Fats. 


general description of the principle of the instrument 


ments, and he was able in this way to give a clear | 
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the tarnishing and corrosion of metals, the variation 
of sulphur and other impurities in the atmosphere, 
and the fading of paints. The reflection from the 
surface under test of the light produced by cali- 
| brated lamps was measured by means of photo- 
| electric cells. A synchronous time system for ships 
was shown by Mr. Patrick Hamilton, in which the 
whole electric-clock equipment of a ship could be 
continuously retarded or advanced by varying the 
periodicity of the operating current, so that the 
clocks would indicate correct time throughout the 
whole period of an ocean voyage. 








THE JUBILEE MEETING OF THE 
NORTH-EAST COAST INSTITUTION 
OF ENGINEERS AND SHIPBUILDERS. 


A NUMBER of special features, designed to mark 
the fiftieth anniversary of the foundation of the 
Institution, are included in the programme of the 
North-East Coast Institution of Engineers and 
Shipbuilders, which is holding its summer meeting 
at Newcastle-on-Tyne during the present week. 
The official “ opening’ meeting was fixed for 
Wednesday, but the social activities were in- 
augurated on Tuesday evening, when members and 
friends were received at Armstrong College by the 
Principal and Lady Marris, on behalf of the Council 
of the College, and by the President and Mrs. John 
T. Batey, on behalf of the Institution Council. 

On Wednesday morning a thanksgiving service 
was held at St. Thomas’s Church, Barras Bridge, 
Newcastle, conducted by the Rt. Rev. the Lord 
Bishop of Newcastle (Dr. H. E. Bilbrough) and the 
Vicar of St. Thomas’s, the members then proceeded 
to the King’s Hall, of Armstrong College, where three 
papers were read on “ Developments in the Construc- 
tion of Ships during the past Fifty Years.”” These 
papers, which it is hoped to reproduce in next week’s 
issue of ENGINEERING, were cast in the form of 
reports, and presented by Mr. J."Denham Christie 
(Vice-president), Mr. J. McGovern (Past-president), 
and Mr. F. W. Dugdale (Member of Council), dealing 
respectively with progress in the construction of 
liners, cargo ships and tankers, and coasting vessels. 
Preceding the reading of the papers, the President, 
on behalf of the Institution, received the congratula- 
tions of delegates from 28 kindred societies, British 
and foreign ; after which followed the ceremony of 
conferring honorary fellowship upon Mr. G. 5. 
Baker, O.B.E., superintendent of the William 
Froude Tank, Engineer Vice-Admiral Sir Harold A. 
Brown, K.C.B., Engineer-in-Chief of the Fleet, Sir 
Cecil Algernon Cochrane, M.A., D.C.L., chairman of 
the Council of Armstrong College, and Sir Arthur W. 
Johns, K.C.B., R.C.N.C., Director of Naval Con- 
struction. Twelve founder members were also 
honoured, among them being Sir George B. Hunter, 
K.B.E., and Professor R. L. Weighton, D.Sc., both 
Honorary Fellows, and Mr. W. G. Spence, whose 
letter to the Newcastle Daily Journal over the 
signature “‘'T Square *’ made the first public sugges- 
tion of the formation of the Institution. The pre- 
sentation followed of the first M. C. James Memorial 
Medal, awarded to Messrs. R. A. MacGregor and 
W. 8. Burn, M.Sc., and Professor Frederic Bacon, 
M.A., for their joint paper on “ The Relation of 
Fatigue to Modern Engine Design.” Wednesday 
afternoon was devoted to a garden party at Blagdon 
Hall, where the members were the guests of the Rt. 
Hon. the Viscount and Viscountess Ridley ; and in 
the evening the President, Mr. John T. Batey, 
D.Sc., and Mrs. Batey, received the guests at a 
banquet and dance in the Grand Assembly Rooms, 
Newcastle. 

Thursday's proceedings opened with the present- 
ation of five engineering papers. Four of these 
|dealt with different aspects of ‘* Developments 
in the Construction of Marine Engines during the 
|Past Fifty Years”; Mr. R. J. Walker, C.B.E. 








It will be seen, therefore, that it does not lend 
itself to summarisation, though, speaking generally, 
it may be stated that the subjects are considered 
from a satisfactorily wide angle, and that the 
desirability of securing adequate comfort for the 
inhabitants is kept permanently in the foreground. 
As, for instance, evidence shows that in blocks not 
more than five storeys high, fire risks are negligible, 
it is recommended that the rules should be adjusted 


in the short time available. The addresses were | (Past-president), Mr. Summers Hunter, Junr. 
followed by a reunion in the library, in which | (Vice-president), Mr. K. O. Keller (Member of 
various demonstrations had been arranged. These | Council elect), and Mr. T. McPherson, M.B.E. 
included a repetition of the experiments with the | (Vice-president) treating respectively of turbines, 
cathode-ray oscillograph, and demonstrations of | reciprocating steam engines, and marine heavy-oil 
effective street lighting and of the formation of | engines, and marine boilers. The fifth paper, on 
strie in electric discharge lamps, arranged by |‘ Recent Progress in Electrical and General Engin- 
| Mr. C. C. Paterson. Mr. W. P. Digby showed a eering,” was contributed by Mr. M. G. S. Swallow 
reflection meter which could be used to measure | (Member of Council). A résumé of these papers also 
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will appear in a future issue of ENemvgerine. The 
afternoon was spent in touring Northumberland 
by motor-coach, the company reassembling in the 
evening for the civic reception and dance given by 
the Rt. Hon. the Lord Mayor (Councillor R. Stanley 
Dalgleish) and the Corporation of Newcastle-upon- 
Tyne. To-day’s programme (Friday) consists of 
a morning and afternoon exploration of the Roman 
Wall—the Iter per lineam Valli, without which no 
‘Tyneside convention can be considered complete— 
preceded by a short introductory lecture at Arm- 
strong College, by Mr. Ian A. Richmond, M.A., 
F.S.A., lecturer in Romano-British Archeology, 
who also contributed a brief description of its plan 
and salient features to the special handbook of the 
jubilee meeting. The concluding function, which 
is also open to the public, is the Citizens’ Lecture, 
delivered in the Grey Hall of Armstrong College 
by Sir Westcott S. Abell, K.B.E., M.Eng. (Vice- 
president), Professor of Naval Architecture, who 
takes as his subject ‘“‘ Ships through the Ages.” 
Concurrently with the more technical items in the 
programme, alternative visits were provided for the 
ladies of the party to local places of interest, includ- 
ing Durham Cathedral and Deanery, by the kind- 
ness of the Very Rev. the Dean (Dr. Cyril Alington) 
and the Hon. Mrs. Alington ; and during the meet- 
ing special facilities were offered by the shipbuilding 
and engineering firms on Tyneside for members 
to see the major industries of the district. 


(To be continued.) 








THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 46.) 
ENGINEERING DEPARTMWENT—(continued). 


Materials for Use at High Temperatures. Pipe 
Flanges. Boiler Plate-—The development of engin- 
eering materials to withstand high stresses whilst 
subject to elevated temperature is obviously a 
matter for simultaneous investigation by engineering 
and metallurgical methods. This is, in fact, the 
procedure which has been followed at the Laboratory 
for a number of years, and it is indicative of the 
importance with which this very complex subject is 
regarded, alike at the Laboratory and by industry 
as represented by a Joint Committee of the British 
Electrical and Allied Industries Research Associa- 
tion and the British Iron and Steel Federation, 
under whose auspices certain branches of this wide 
investigation are conducted, that not only has the 
existing equipment of the two departments been 
fully occupied throughout the year, but it has also 
been found essential to construct for the Engineering 
Department two new creep-testing units fitted with 
optical extensometers. Other apparatus has been 
devised for the study of creep under combined 
tensile and torsional stresses. For this purpose, the 
test piece takes the form of a thin-walled tube, and 
the arrangement is such that the axial and circum- 
ferential components of creep can be separately 
measured. From the research now in progress 
along these lines some results are already forth- 
coming for a magnesium alloy which has been found 
to give a practically linear creep curve at 200 deg. C. 
for both tension and torsion, and which can be 
restored to its original condition by annealing. 

Among the work completed during the year is an 
experimental study of the strain and stress distribu- 
tion in a beam of very pure lead creeping whilst 
subject to a uniform bending moment. It has 
hence been established that plane sections remain 
plane during the progress of creep, and that redistri- 
bution of stress takes place immediately creep com- 
mences. So long as creep continues, the new stress 
distribution remains unaltered, and under a specified 
bending moment the redistributed stresses may be 
calculated directly from a knowledge of the creep 
properties under simple tensile stress. On the more 
zeneral question of the effects of mechanical working 
and heat treatment on creep properties and struc- 
tural stability, a large programme of research is in 
hand on a variety of ferrous materials. In the cases 
of normal and nickel-chromium cast-irons it has 
been found that pre-heating at 600 deg. C. for five 
days leads to an appreciable reduction in growth 


this encouragement, the effects of pre-heating at a 
higher temperature, 650 deg. C., are now being 
measured. A somewhat similar, but more extensive, 
study is being made of the influence of an addition of 
0-5 per cent. molybdenum to a low carbon steel. 
In this case a full metallurgical examination will be 
made of the changes of microstructure which occur 
during prolonged maintenance at an elevated 
temperature, attention being directed to material 
in such different structural states as are produced 
by normalising, annealing and cold working, and to 
the same steels in the hardened and tempered states. 
Special melts of complex molybdenum steels, con- 
taining 0-5 per cent. molybdenum, 0-15 per cent. 
carbon, and small separate additions of vanadium, 
tungsten, titanium, copper or manganese, are being 
tested to examine the extent to which inter- 
crystalline cracking at 550 deg. C. can be prevented 
by alloying without impairing the creep-resisting 
properties. Further experiments with molybdenum, 
this time as 0-5 per cent. additions to a 0-3 per cent. 
carbon steel in the cast state, have been started in 
order to deduce, for engineering and design purposes, 
the stresses estimated to produce strains of 0-001 
and 0-003 in 100,000 hours. The creep properties 
of magnesium and aluminium alloys over the 
temperature range between 15 deg. C. and 150 deg. C. 
are also in course of determination. 

The results of past and present fundamental 
research into the phenomena of creep are proving 
of great value in an investigation, of direct utility, 
into the principles underlying the design of satis- 
factory pipe joints for high-pressure, high-tempera- 
ture service, which has recently been undertaken on 
behalf jointly of the Institution of Mechanical 
Engineers and the Department of Scientific Research. 
At the outset, experimental work is being directed 
towards the maintenance of tightness in flanged 
joints under purely elastic conditions at air tem- 
perature, to the composition, design and perform- 
ance of packing materials, to the creep charac- 
teristics of various types of nutted stud-bolts, and 
to the measurement of bolt and flange deforma- 
tions in a full-scale installation of 8-in. bore pipes 
which can be subjected to steam at pressures up to 
1 ton per square inch, and temperatures up to 
1,000 deg. F. Along all these lines of approach 
the work is making satisfactory progress, and the 
results, when they become available, will be widely 
appreciated by engineers in view of the difficulty 
nowadays experienced with the flanged joints of 
steam power plants where increasing working 
pressures and temperatures are utilised. 

An investigation of the causes and prevention of 
cracking in boiler plate, related at once to the 
behaviour of materials at high temperature and to, 
the phenomena of corrosion fatigue, is being pursued 
by repeated bending tests of specimens of black, 
mild-steel boiler plate immersed in an aqueous 
solution of sodium hydroxide, thermostatically 
maintained at about 96 deg. C. Metallurgical 
examination of material tested in a weak solution, 
containing 0-1 per cent. of sodium hydroxide, has 
shown that the cracks produced are mainly trans- 
crystalline. In certain cases intercrystalline failure 
has occurred, whilst in others there is evidence of 
corrosion, sometimes with preferential attack in the 
vicinity of non-metallic inclusions. For the later 
experiments now in progress, the strength of the 
solution has been increased up to about 10 per cent. 
of sodium hydroxide, and the test specimens include 
not only strips of boiler plate, but a number of 
complete riveted joints. The practical difficulty of 
maintaining the solution at the requisite uniformity 
of composition has been overcome by pouring a 
layer of liquid paraffin on to the surface. This 
expedient has markedly reduced both the evapora- 
tion from the experimental bath and the decomposi- 
tion of the sodium hydroxide into sodium carbonate. 
Sheet Metal. Hardness. Stress-strain Relationship 
during Impact.—The increasing use, in engineering 
construction, of thin sheet metal has given rise to 
researches at the Laboratory bearing on the prin- 
ciples of this class of design and on the methods of 
determining the properties of satisfactory material. 
In particular connection with the use of sheet 
metal panels for aircraft construction, a research 





strength, stability and general behaviour of thin 
sheets of light alloys when incorporated in a 
structural framework. Until recently attention was 
confined to plane panels, but during the past year 
the work has been extended to curved ones. In the 
apparatus now being employed, the curved edges of 
a rectangular panel of thin material, previously 
shaped to the desired radius, are held between shaped 
angle pieces to which compressive load is applied, 
the straight edges of the panel being guided by slots 
in the strong side columns of the supporting frame- 
work. The practical labour of obtaining very 
sensitive load-deformation diagrams has _ been 
facilitated by a modification of the autographic 
recording equipment of a compression testing 
machine. The new apparatus comprises a set of 
four oil-filled cylinders closed by close-fitting pistons, 
whereby deformation of the test panel, under load, 
is transmitted to the recording drum of the machine 
with an overall magnification of 100 to 1. The 
tests so far completed relate to Duralumin panels 
24 in. long, of thickness ranging from 18 S.W.G. 
to 28 S.W.G., and having different radii of curvature 
and circumferential width. The results obtained 
show that the deformation of curved panels in 
compression is generally similar to that of plane 
panels, the theory and experimental proof of which 
have previously been referred to in ENGINEERING.* 
During the early stages of the loading the curved 
panel retains its cylindrical form and the com- 
pressive stress is uniform over the whole surface. 
At a higher load, dependent on the dimensions of 
the panel, buckling occurs, after which the com- 
pressive stress is no longer uniformly distributed 
but is greater at the supported edges of the panel 
than over the central portion. Thus the effect of 
buckling is to reduce the effective stiffness of the 
panel to 2 fraction of its stiffness before buckling. 
One distinction between curved and plane panels 
lies in a metastable condition to which curved 
panels are subject when the ratio of thickness to 
radius of curvature is moderately large. When such 
a panel has once buckled, subsequent buckling will 
occur under a much lower load than that originally 
required, indicating that permanent damage ensues 
from the first buckling. The results of these tests 
on curved panels are now being analysed in order 
to obtain empirical data for design purposes relative 
to the behaviour of stiffened panel constructions. 

The properties of sheet metal which render it 
satisfactory for deep pressing and similar operations 
are of undoubted importance, but despite the work 
which has been carried out by numerous investi- 
gators with the object of devising a satisfactory test 
for ductility of this nature, it is safe to say that the 
problem is as yet far from thoroughly understood. 
The completed experimental researches at the 
Laboratory have served as a guide for the compila- 
tion of a new British Standard Specification (No. 485) 
for tests on thin metal sheet and strip, but perhaps 
in a negative sense since it has not been thought 
desirable to recommend any form of cupping test 
for standardisation purposes. It is considered that 
the fluid pressure test may have a future industrial 
value in this connection, but for the time being the 
investigation of the ductility of sheet metal is in 
abeyance. 

Among the aspects of ductility to which attention 
is being directed is the possible use of small indenta- 
tion hardness tests, such as the 1 mm. ball Brinell 
and the diamond pyramid tests, for determining 
how far a hardness exploration can serve to indicate 
local stress and stress distribution in a ductile metal 
which has been overloaded in service. Preliminary 
tensile experiments on mild-steel bars have revealed 
a definite increase in hardness when the metal 
yields, and a further gradual increase in hardness, 
roughly proportional to the applied stress, as the 
load is increased to the ultimate. When further 
experimental evidence is forthcoming, more par- 
ticularly if it can be shown that hardness variations 
due to permanent set can be related to calculated 
stress distribution, the information should prove of 
value in the preliminary diagnosis of many types of 
service failure. 

Progress is being made with a study of the 
stress-strain relationship which exists during 








has been in progress for a year or more, on behalf 





and creep at 538 deg. C. (1,000 deg. F.) and, with 


of the Aeronautical Research Committee, into the 
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impulsive loading. An improved piezo-electric indi- | of tests in a journal friction machine in which | 
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Wind Pressure and Measurement of Air Flow.— 


eator, having a very high natural frequency, has | samples of the same oil were respectively (i) oxidised |The increasing volume and variety of problems 
recently been incorporated in the apparatus, and| by hot air during the test, (ii) previously oxidised | connected with fluid motion, to which attention is 
records obtained for specimens of medium carbon | by being blown with air, and (iii) previously blown | being given by the Engineering Department, is an 


steel have revealed the highly-interesting charac- 
teristic, that the stress-strain diagram for a tensile 
impact test is not greatly different from that 
obtained in an ordinary slow tensile test, the main 


difference being that there is no marked yield in the indirectly to the improvement which it produces in | utilised in t 
There appears also to be a/|example, an investigation of the fluid friction and 


impact diagram. 


with nitrogen. 


The investigation has shown that | interesting indication of the extent to which the 


| the pre-oxidised oil is the first to reach the maximum | knowledge discovered primarily in connection with 
| seizing temperature, but that this effect is due not | aeronautics and the experimental technique de- 
so much directly to the condition of the oil as| veloped in aerodynamical laboratories are being 


the running surface. 


he general field of engineering. For 


Lubrication and Contact Corrosion.—Rather more | difference in the optimum seizing temperature of | heat transmission from pipes of various cross 


than a year ago an investigation was undertaken at 
the Laboratory to discover the reason why a journal 
of stainless steel, carried in ring oiled bearings, had 
failed to give satisfactory service. A sample shaft 
of this material was accordingly tested in an oil-fed 
journal friction testing machine in comparison with 
a nominally similar shaft of mild steel, with the 
result that, under similar conditions of test, such 
that the material of the shafts should have exerted 
no influence, the stainless journal nevertheless 
exhibited 12 per cent. greater friction than the mild- 
steel one. Whilst this result appeared to confirm 
the observation of practice, it was otherwise un- 
expected, and no satisfactory explanation of the 
disparity was forthcoming during the progress of 
the experiments. The tests were, therefore, re- 
peated after the stainless steel and mild steel 
journals had been repolished to a closely equal 
condition of surface smoothness, with the result 
that both materials then gave identical values of 
friction. 


these specimen journals but having 
other applications, was fully described in a recent 
issue of ENGINEERING.* 
tion of the service behaviour of the stainless shaft 


numerous 
| which are particularly subject to vibration. 


| 


An extremely sensitive instrument, speci- | 
ally designed to compare the surface roughness of | 


| 


A further possible explana- | 


lay in the character of the oiling provided by ring | 


lubrication. As the speed of a journal bearing is 
reduced under constant conditions 
temperature, the friction decreases to a minimum 
value at a critical speed and increases with further 
diminution of speed, indicating that the quantity 


of load and| 


| fatigue-testing machine. 


of oil fed to the bearing surface from the journal is | 


no longer sufficient for complete lubrication. When 
these points were investigated, however, it was 
found that the critical speed for the stainless stee! 
journal was actually less than that for the mild- 
steel one. So far, therefore, as this inquiry has 
proceeded, no explanation has been found for the 
unsatisfactory performance of the stainless steel 
shaft in practice. 

Some valuable results have now been obtained 
with regard to the lubricating properties of palmitic 
acid and B.P. paraffin mixed in varying proportions. 
Among the main conclusions drawn from a syste- 
matic examination of these lubricants by friction 
measurements in an oscillating bearing is that the 
coefficient of friction for B.P. paraffin is always 
lower when the temperature is falling than it is 
when the temperature is rising. In other words, 
the friction-temperature curve for the paraffin alone 
is not reversible. The addition of palmitic acid to 
B.P. paraffin, however, reduces the coefficient of 
friction and makes the friction-temperature relation 
reversible. The minimum admixture of palmitic 
acid to produce the optimum reduction of oscillating 
friction is 2 per cent.—a value which may be con- 
trasted with that of 1 per cent. obtained in static 
tests by the late Sir William Hardy. Attempts to 
measure the friction of pure palmitic acid by the 
oscillating bearing machine have led to rather 
scattered results, but have demonstrated that 
reduction in journal speed, down to 1 cycle in 
4 minutes, leads to increase in the coefficient of 
friction. 

Two items of lubrication research on which a 
start has recently been made are concerned respec- 
tively with the behaviour of lubricants under 
extremely high pressures, and with the lubricating 
value of synthetic oils derived from coal. The 


latter investigation is being made in conjunction | 


with the Fuel Research Station of the Department 
of Scientific and Industrial Research. Work on 
behalf of the Aeronautical Research Committee, 
however, on the effects of oxidation of lubricants, 
has been brought to an advanced stage by a series 


* Vol. cxxxix, page 325 (1935). 


different oils when used on a bush which has already 
It is not yet proved, however, 
that the optimum surface can be produced by all | It has been established for these slow rates of flow 
oils, and it may be that the presence of oxidisable | that the results for pipes of circular and rectangular 


been 


“run in.” 


| constituents is essential in this connection. 


to that of lubrication, is 
being made, jointly by 
the Engineering and Me- 
trology Departments, of 
the mechanism of the cor- 
rosion of metal surfaces 
when in contact under 
pressure. The work is 
being conducted on be- 
half of the Aeronautical 
Research Committee, and 
has a special connection 
with aircraft where local 
deterioration of a corro- 
sive nature has been ob- 
served at situations such 
as structural joints and engine holding-down bolts, 
The 
experimental apparatus takes the form shown dia- 
grammatically in Figs. 5 and 6,* where the metal 
specimens, in the form of short, thick, hollow 


Fig.5. 
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cylinders, are forced axially into intimate end contact, | 
and at the same time subject to rapidly alternating 


relative torsion by connection to an electro-magnetic 
Experiments have been 
made with hardened and tempered tool steel, stainless 
steel, mild steel, and with a soft brass in contact 
with the hard steel. In all these cases separate 
tests have been made respectively with dry, clean 
surfaces at a contact pressure of 6,000 lb. per square 
inch, and with oiled surfaces in contact at a pressure 
of 4,000 Ib. per square inch. One most interesting 
fact already established is that the rate of corrosion 
varies markedly, according to whether or not there 
is relative motion between the surfaces. Irrespec- 
tive of whether the latter are dry or oiled, rapid 
corrosion, accompanied by the formation of oxide 
debris, always attacks both surfaces if slip occurs 
even to the extent of only a few millionths of an 
inch, and even on hard steel in contact with soft 
brass. In this respect, stainless steel is not immune 
and, indeed, exhibits a strong tendency to seize. 
A critical condition is when the applied tangential 
force is just sufficient to cause slip. It has been 
found that the surfaces are able to yield tangen- 
tially, by elastic deformation, through many times 
the amount of real slip necessary to cause corrosion, 
but that when the tangential force is appreciably 
below that required to produce slip, corrosion is 
imperceptible. For greater tangential forces a cer- 
tain amount of true slip, accompanied by corrosion, 
occurs locally owing to the imperfect flatness of the 
surfaces, even though the overall relative movement 
is elastic and below the critical condition of general 
slip. This elastic movement is much greater than 
would be accounted for by the torsional properties 
of the specimens, and appears to be confined to very 
thin layers near the surfaces in contact. 

The precise measurement of the relative angular 
displacement between the contact surfaces is 
therefore of great importance, and has been achieved 





by the arrangement shown in Fig. 6. It consists 
of a small mirror fixed to a light cylinder A, which 
rolls under a slight spring pressure between two 
thin steel strips B attached to the surfaces under 
test. This device has proved at once sensitive and 
unaffected by the vibration to which the specimens 
are subject, and it is being used during the further 
work now in progress. 


* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report included in this review. 
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| sections has been completed during the year over 
the range of Reynolds numbers from 100 to 3,000. 


|eross section can be inter-related on the basis of 


An experimental study, related in certain respects ' hydraulic diameter, and that the experimental 


CONTACT CORROSION UNDER PRESSURE 











values are in satisfactory agreement with theoretical 
| prediction. So far the work has been restricted to 
smooth-walled tubes conveying water as the working 
| fluid, but modifications of the apparatus are in hand 
| for the study of rough-walled pipes, and other fluids 
such as air and mercury. 

Wind-tunnel experiments, with small-scale models, 
on the effect of neighbouring buildings on the wind 
pressure to which a building of sloping roof or flat- 
topped, stepped-back, construction may be subject 
has reached a stage at which important general con- 
clusions can be enunciated. It appears that the 
effect of increasing the height of an unsheltered 
building is to increase the intensity of wind pressure, 
positive or negative, at practically all points. A low 
building on the windward side of a high one may 
cause substantial increases locally in the pressure 
on the sheltered structure, as compared with the 
exposed condition. Similarly, a building to leeward 
of a gap between two other buildings will be subject 
to greater wind pressures, locally, than would be 
the case if the shielding buildings were not present. 
As the outcome of these results which have been 
obtained on behalf of the Building Research Board, 
a composite model representing a portion of a large 
town is to be constructed and measurements made 
of the wind pressures, under various conditions, on 
structures in typical situations. Among special 
investigations of the same nature may be mentioned 
a series of tests, made with small-scale models, of the 
effects of wind on the chimneys of a power station. 

With a view to extending the range of industrial 
applications of the injector, an experimental 
pneumatic conveyor has been constructed and 
furnished with an inlet hopper and a separator for 
removing solid granular matter from an air stream. 
A Pitot tube in the separator outlet pipe is now used 
for measuring rate of flow, since it was found that 
the discharge coefficient of an orifice diaphragm was 
affected by the amount of solid matter in suspension 
in the air stream. For the time being experiments 
in conveyance are being carried out with fine 
Aylesford sand, and successful results have been 
achieved in the development of an efficient type of 
centrifugal separator. 

The need which exists in many manufacturing 
processes for convenient and accurate means of 
measuring the flow of gases, more particularly air, 
in pipes is being supplied at the Laboratory by 4 
thorough investigation of the characteristics of the 
V.D.I. convergent nozzle, the flow through which 
is measured by the pressure differential between 
the up- and down-stream sides. The nozzle profile, 
to which attention is being chiefly directed with a 
view to the establishment of a series of secondary 
standards for industrial service, is that developed by 











ee _ 





Sapa 





ENGINEERING. 





73 








JULY 19, 1935-] 


the Verein Deutscher Ingenieure in 1930 and since 
adopted by the International Standards Association 
and by the Institution of Civil Engineers and other 
bodies in this country. The Laboratory nozzle, 
nominally 2 in. in diameter, is mounted in a 5-in. 
pipe of drawn copper, and a comprehensive series 
of tests is in progress to determine the effects on 
discharge coefficient, at various rates of flow, of 
alterations in the arrangement of the pipe in which 
the nozzle is situated. Among the conditions being 
investigated are the shape of the pipe at the inlet 
end, the length of straight pipe upstream of the 
nozzle, and the effects of honeycombs, perforated 
gauze, and a second nozzle in series with that under 
test. Over the range of Reynolds number up to 
75,000 so far covered, satisfactorily consistent 
values have been obtained so that the conditions 
under which the effects of disturbing factors are 
small enough to be negligible can be stated with 
confidence. If comparable results are achieved in 
the future work now contemplated at rates of flow 
such as occur in commercial practice an important 
contribution to engineering economy will have been 
made. 

Road Transport Research and Miscellaneous Work. 
—The impact forces to which vehicles are subject 
as the result of irregularities in road surfaces leads 
to the discomfort of passengers and to deterioration 
and wear alike of the vehicles and the road. The 
exhaustive investigation of this subject which is 
being pursued by the Engineering Department has 
thus an exceptionally wide appeal, whilst the 
technical information is proving of great value to 
motor manufacturers and to road constructors. The 
present programme of work, undertaken by the 
Laboratory staff on behalf of the Road Research 
Board, comprises a systematic series of acceleration 
measurements on four types of road vehicle with 
the object of determining the effects on impacts, 
spring loads and structural stresses of such variable 
factors as speed, vehicle weight, load-distribution, 
size and type of tyres, inflation pressures and the 
like. The apparatus used for these experiments, 
designed and for the most part constructed by the 
Laboratory staff, consists of loading gauges and 
accelerometers, the indications of which are con- 
tinuously recorded, whilst the vehicle is in motion, 
by the agency of an oscillograph and a moving 
photographic film.* Tests are now in active 
progress on the first vehicle of the series—a heavy 
six-wheeled Leyland lorry which has been fitted with 
a special body having an enclosed cab to house the 
recording apparatus and observers, and a rear 
platform to take as many as ten 1-ton loading 
weights. Previous experience has shown that the 
progressive changes which occur in the condition 
of an actual public road during the course of a 
necessarily long series of tests introduce an unde- 
sirable and variable factor which is beyond experi- 
mental control. On a rough road, moreover, the 
surface irregularity varies markedly across the 
width, and it is practically impossible to retrace the 
same wheel track on successive tests. In order to 
avoid this difficulty, a preliminary series of trials 
was made on two stretches of actual road, respec- 
tively in good and bad condition. They demon- 
strated that, over a sufficient range of speed and 
loading, a plank 1 in. thick gave impacts of the 
same order of magnitude as the maximum normally 
encountered on a bad road. With the approval, 
therefore, of representatives of the motor industry, 
the Ministry of Transport and the Road Research 
Board, the trials are being conducted on a private 
road not subject to speed restrictions, on which 
are placed obstacles in the form of planks 1 in. 
thick. The influences of type of tyre and inflation 
pressure are at present in course of determination, 
and it is to be expected that full numerical data 
relative to the lorry will shortly be available for 
publication. Simultaneously with the field work 
now in progress, preparations are in hand for the 
next vehicle of the series, which is to be a private 
car of medium size. Accelerometers of suitable 

dimensions are under construction, and a new 
pattern of load gauge is being designed to incor- 
porate two springs, one of which is to carry and 
measure about 90 per cent. of the vertical force 
whilst the other carries the remaining small vertical 





and it is pleasing to see that they have been retained 


form of an appendix has been included on the 
Co-operative Fuel Research method of testing 
knock characteristics of fuels. 
nection with fuels that most real progress of an 
unobtrusive kind has been made during the life 
of this book. Looking back on the advances made 
in cracking, doping, blending, hydrogenation, and 
distribution, it may well be asked how many 
engineers and how many motorists have any idea of 
the hidden labours that have contributed to their 
daily comfort and pleasure. The high-speed com- 
pression-ignition engine is also a wonderful example 
of almost unseen scientific work. Ten years ago one 
of the leading experts on marine Diesel engines 
proclaimed the impossibility of applying the injec- 
tion principle to automobile engines ; he could not 
see the feasibility of accurately metering at high and 
variable speeds, the very minute fuel quantities in- 
volved and yet within five years he was proved to be 
wrong. Mr. Judge gives a special chapter on this 
type of engine with a useful, but nevertheless hardly 
representative, bibliography. 


some minds no longer one for discussion, and it is a 
tribute to the freshness of view that the author is 
able to preserve that his chapter on this topic is so 
interesting and so fully up to date. The Dumanois 
stepped piston is illustrated as a satisfactory anti- 
knock piston, and the work of Midgley, Boerlage and 


load and the whole of the horizontal forces due to 
driving, braking and cornering. 
In addition to the major researches, of which 
some account has been given in the foregoing para- 
graphs, the Engineering Department carries out a 
large and growing volume of routine tests and | 
special investigations on behalf of Government and | 
municipal bodies, commercial firms and other 
sections of the Laboratory. As illustrating the 
scope and varisty of such work, mention may be 
made of a joint research, along with the Metallurgy 
Department, into the rate of deterioration of the 
alloy steel cylinders used for containing coal gas at 
high pressure on gas-propelled vehicles. The 
efficacy of the safety devices used on acetylene and 
similar gas cylinders are likewise under investigation. 
Measurements of the cylinder and piston wear in 
a four-cylinder motor car engine, due to different 
lubricants, have been made for a firm of oil refiners, | 
in the course of which it was observed that wear | 
increases at a progressive rate. The more unusual 
tests include a determination of the “ hugging 
power” of cylindrical woollen blankets which 
become subject to appreciable stress when they are 
wet-shrunk on to metal rollers for certain industrial 
purposes. Impact tests have also been made on 
several types of firemen’s helmets to estimate their | 
protective and shock-absorbing qualities. The| 
demand for routine tests of new materials shows no 
sign of abatement, and in this class of work, as 
well as in the investigation of failures, the depart- 
ment is directly serving nearly all branches of the | 
engineering industry. 
(T'o be continued.) 
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Automobile and Aircraft Engines. By ArtrHuR W. 
Jupeer. Third edition, revised and enlarged. London : 
Sir Isaac Pitman and Sons, Limited. [Price 42s. net.] 

Tuls is the third edition, revised and enlarged, of a 
book that first saw the light about twenty years ago, 
as “High Speed Internal Combustion Engines.” 
It must be a source of much satisfaction to Mr. Judge 
to consider how he has been able to keep abreast 
of the rapid and vast developments in this least 
stagnant of all engineering departments. Specialists 
who have been active in the various and numerous 
fields into which work on the internal-combustion 
engine has been naturally divided, are well aware 
of the difficulty in each field of keeping pace with 
progress. Yet the author, with his gift of easy 
assimilation and description, lets little escape. 

Some of the old chapters were models of clearness 


with very little alteration beyond the addition of 
bibliographical notes. Other chapters seem to have 
been entirely re-written, and a new section in the 


It is perhaps in con- 


The subject of detonation in petrol engines is in 





* Vide Proc. Inst. C.B., Vol. 237, page 27 (1933-34). 


Banks is very fully noticed. In conclusion, the book 


may be described as a remarkable growth ; in respect 
of bulk and informativeness and price, it is truly 
encyclopedic, and yet the original excellent quali- 
ties of a text-book for students have not disappeared. 





Grundlagen des Beton- und LHisenbetonbaues. By Pro- 
ressor Dr.-Inc, E. Prosst. Berlin: Julius Springer. 
{Price 22-50 marks.] 

THE principles of mass and reinforced-concrete de- 

sign and construction are dealt with in this book. 

It is in some respects of a rather unusual character, 

partly on account of the importance given to 

material, about half the book being devoted to this 
part of the subject, and partly because the author 
attempts to give a visualised and materialised con- 
ception of stress and strain rather than to treat 
them as mere mathematical quantities. At the 
same time the mathematical side of the subject is 
by no means neglected, and the work forms, in fact, 
quite a complete text-book on the subject. Some 
further idea of the character of the book may be 
gathered from the preface. In this the author says 
he has considered whether recent research work 
in regard to plasticity requires some revision in the 
accepted methods of calculation, but has come to 
the conclusion that, if anything, a simplification 
rather than a refinement of formule is desirable. 
It is rather interesting to note that the author is 
rather critical of “‘ stampfbeton,’’ or rammed con- 
crete, this being the quality with the lowest water 
content of the three classes of concrete specified in 
the German regulations. An illustration is repro- 
duced as proof of this criticism, of a concrete wall 
shattered by an accidental explosion, the concrete 
being broken up into rectangular blocks along the 
day joints. His experience, on the other hand, is that 

“‘weicher Beton,” or soft concrete—an intermediate 

class, as regards water content, between “ stamf- 

beton ”’ and “ fliissiger Beton ’’—can be broken up 
without division taking place at the day joints. 

Other illustrations are intended to show that 

“stampfbeton ” is less resistant to frost than is 

“ weicher Beton.” This would hardly be expected, 

since in such circumstances, it is not the joints which 


are at fault, deterioration having taken place over 
the whole surface. 
are reproduced of beams tested to destruction, by 
means of which faults in design are very clearly 
indicated. 


Some interesting photographs 
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Hutchinson's 


and Scientific Encyclopedia 
Edited by C. I, 


P. Surrsnov, 


A.M.LE.E. In Three Volumes. Volume I: A to 
Direction Finding. London: Hutchinson and Com- 
pany, Limited. [Price 28s. net per volume.] 


A very wide field is covered in this publication, in- 
cluding physics, meteorology electrical commuica- 
tion, chemistry, navigation and aeronautics. Acon- 
siderable number of the articles are lengthy and are 
reasonable modern surveys of the current position 
of the subjects, whilst the remainder consists of 
definitions of the terms used in pure and applied 
science and the principal manufacturing industries, 
and brief descriptions of the commodities of animal 
and vegetable origins. 
tremely fortunate in their choice of some eighty 
principal collaborators, all of whom are authorities on 
particular subjects, and include such eminent authori- 
ties as, F. A. Bannister who writes on “ Mineralogy,” 
Professor Cobb on “ Coal Carbonisation,” Dr. E. H. 
Farmer on “ Chemistry,”” Dr. Hampson on “ Laun- 
dry Technique,” and Dr. Parker on “ Leather.” The 
method of enlisting the services of experts and the 
co-operation of industrial undertakings has been 
followed throughout. The arrangement of the 
publication is alphabetical, but its utility and 
accuracy can only be properly tested and verified by 
long usage. 


The editors have been ex- 


Some of the articles in the present volume have 


been exceptionally well written, and in this capacity 
reference must be made to Professor Hill’s contribu- 
tion on aeronautics and aeroplanes, in which he 
summarises the theory of flight, the resistance of 
aircraft, stability and control, together with an 
illustrated description of the various types of com- 
mercial aeroplanes and gliders. Mr. R. 8. Brinton 
contributes a concise survey of the principles of 
carpet manufacture, including machine-made car- 





pets of the Brussels and Wilton types and the 
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manufacturing characteristics of Oriental carpets. | 


Professor Moss has written a résumé of the origin of 
coal, the modern theories of its physical charac- 
teristics, the scientific classification of coal as based 
on the carbon-hydrogen and carbon-oxygen ratio, 
and the treatment of coal for the market. Mr. G. A. 
Bennett deals with the cotton industry, reference 
being made to cotton sources, world production, 
types, properties, bleaching, dyeing and spinning. 

It is not difficult to locate omissions, but per- 
sonal discrimination regarding the relative import- 
ance of subjects must be exercised in the preparation 
of an encyclopedia which is limited to three volumes 
of about 700 pages each. It is evident that a large 
amount of energy and thought have gone towards 
the planning and execution of this publication. The 
series should prove of considerable value as a ready 
means of reference for those who have to deal with 
technical information. The bibliography, which will 
appear at the end of the third volume, should 
enhance the value of the encyclopedia. 


Hydraulics. By Exnest W. Scuoper and Francis M. 
Dawson. Second Edition. London: McGraw-Hill 
Publishing Co., Limited. [Price 21s. net.) 

Ts is the second edition of a book which is in many 
ways admirable. The authors are engaged in teach- 
ing hydraulics in American Universities ; Mr. Schoder 
at Cornell and Mr. Dawson at Wisconsin. Their 
style and manner of treatment will probably appear 
strange to some English readers, and it might be 
thought at first that the continuity of the text was 
broken by the frequent interpolation of examples 
and problems. After reading the earlier pages, 
however, this feature of the treatment ceases to be 
troublesome, the examples then serving to illustrate 
and amplify the argument, without apparent dis- 
continuity. Primarily, the book is designed to meet 
the basic needs of students ; it will also probably 
be acceptable to many practising engineers as a 
book of reference on everyday hydraulic problems, 
although it is in no sense an exhaustive treatise. 
The essentially practical nature of the worked-out 
examples and of the problems set for exercise is 
extremely noteworthy ; they should undoubtedly 
stimulate and sustain the reader’s interest, as well 
as provide practice in the methods of solution 
involved. Some of the problems deal with actual 
field installations ; the value of the book from this 
aspect may with justice be emphasised. 

Hydrostatics receives probably greater considera- 
tion than is usual in elementary text-books on 
hydraulics ; it forms the subject-matter of the first, 
and probably best, part of the book. The exposition 
here is particularly lucid and interesting, although 
the complicating influence of the motion of a fluid 
on its effective pressure (say, against a sluice gate 
or flashboard) deserves more definite notice than 
is given to it. A chapter is placed at the end of 
Part I on logarithmic plotting, and having regard 
to the importance of this method in hydraulics, 
and the difficulty it presents to many students, the 
space allotted to it appears to be quite appropriate 
and well-used. 

Part Il deals with the flow of fluids, but here 
again a mathematical chapter is included, quite 
appropriately, on exponential laws of variation and 
percentage effects due to small changes in the 
variables. Short chapters are devoted to the 
subjects of water turbines and centrifugal pumps, 
while several appendices deal with hydraulic 
measurements, the time required to fill and empty 
tanks, backwater, water hammer, and other pheno- 
mena which often occupy a large portion of the body 
of the text in books on hydraulics. 

On the whole, the references given to published 
papers on particular subjects have been chosen 
with excellent judgment, although the literature 
cited is almost entirely American, and further 
reference in places to papers concerned more 
with the general fundamental principles of the 
subject rather than descriptive details and empirical 
formule, might, with advantage, have been made. 

The diagrams are very clearly reproduced, and 
the general production reaches a high standard. 
Compared with the first edition, the volume under 
review contains some thirty new illustrations and 
several additional diagrams, and among other 
features, an appendix concerning the hydraulic 
pump and the Venturi flume. 
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THE ORGANISATION AND DEVELOP- 
MENT OF WATER SUPPLY. 


On Thursday, July 11, Mr. I. G. Gibbon, Director 
of the Local Government Division of the Ministry of 
Health, submitted a comprehensive memorandum of 
evidence to the Joint Committee recently appointed by 
the two Houses of Parliament * to consider and report 
on measures for the better conservation of water 
resources and supplies in England and Wales.” 

From this it appears that there are altogether in 
England and Wales 1,011 bodies supplying water under 
general or special statutory powers, and some 1,080 
companies and persons supplying without statutory 
powers. By far the largest quantity of water is supplied 
by local authorities, boards and companies working 
under special acts. The water for about three-quarters 
of the population comes from rivers, streams and 
springs, but underground supplies are a valuable 
adjunct and are indeed vitally important in some 
districts. 

The general code governing the conditions of water 
supplies is contained in the Waterworks Clauses Acts 
of 1847 and 1863, and, although the measure and 
circumstances of water supplies have greatly changed 
since those dates, it has, in the absence of any general 
revision of the code, been left to individual water 
undertakers to apply for revision as need arises. In 
consequence, the special acts and provisional orders 
differ much in their provisions and the position is far 
from satisfactory. At the same time, there has grown 
up a large body of provisions modifying the Water- 
works Clauses Acts, which are recognised as common 
form clauses. 

Though local authorities have statutory powers 
enabling them generally to supply their own districts 
with water, and for this purpose to construct and 
maintain waterworks and do other necessary things, 
they are not enabled by the permanent general law 
to acquire water rights compulsorily, or to take water 
from streams or rivers, unless they obtain the consent 
of all riparian interests (which in practice is said to be 
usually a nimpossible task), or to supply areas outside 
their district. The result is that there are large numbers 
of applications to Parliament for special authority in 
these and other matters and, indeed, at the present time 
there are nearly 300 local authorities and joint boards 
working under special acts. 

Though an estimate of the total capital expenditure 
on the existing waterworks of the country cannot be 
given, an idea of the amount of money involved may 
be gathered from the fact that the outstanding debt of 
local authorities and joint boards at March 31, 1933, 
was £160,000,000. It is also estimated that capital 
of about £30,000,000 is invested in statutory water 
companies. In the last ten years loans aggregating 
almost £22,000,000 have been sanctioned by the 
Ministry of Health for water supply purposes and 
capital expenditure amounting to over £27,000,000 has 
been authorised by Parliament in special acts. Of the 
Exchequer grant of £1,000,000 given for the encourage- 
ment of rural water supplies, £590,000 has already been 
provisionally allocated for water schemes in 1,300 
parishes. The estimated cost of these schemes is 
£3,714,000. 

There are ample water resources in this country to 
meet any likely future demands and the problem, apart 
from means and distribution, is to use those sources to 
the best advantage. The systematic planning of water 
supplies is therefore advocated in the memorandum 
together with co-operation and common action between 
the water undertakers. In this connection the advan- 
tages of regional advisory committees, of which there 
are now eight in being covering 388 water authorities, 
are pointed out. 

The attention of the Select Committee is drawn to 
the proposals of the Ministry of Health’s Advisory Com- 
mittee for the protection of underground sources of 
water of which, under present conditions, there is often 
waste and pollution. Broadly speaking, the Com- 
mittee proposed that the Minister be given power to 
control the sinking of fresh wells in areas of underground 
supplies requiring special protection. Various proposals 
were also made for preserving the purity of supplies. 
Attention too is drawn to the recommendation that 
water undertakers be enabled to obtain compulsory 
powers of acquisition of water rights by Order of the 
Minister, but subject to confirmation by Parliament, if 
opposed. Difficulties have arisen in the past because 
this could not be done. As things stand, water rights 
can be acquired only by Act of Parliament, apart from 
the temporary powers given by the Water Supplies 
(Exceptional Shortage Orders) Act, 1934. Proposals 
for power to vary by Order the areas of supply and 
administration of water undertakers in certain circum- 
stances, and for the introduction of a fresh basis of 
calculation of compensation water—the present basis 
was evolved over seventy years ago—also figure among 
the recommendations of the Advisory Committee set 
out in the memorandum. 


The other recommendations of the Advisory Com- 
mittee were similarly placed before the Joint 
Committee. The objects of the bulk of these recom- 
mendations are to bring the general water supply 
law—which, as already mentioned, dates from 1847 
and 1863—more into conformity with modern condi- 
tions and requirements, and, by securing the universal 
application of a number of special act provisions which 
are now recognised as common form clauses, to bring 
about a greater measure of uniformity in the law of 
water supply, a step which will tend both to con- 
venience and economy. 








**ELCARD”’ FLEXIBLE 
COUPLING. 


Tue flexible coupling shown in Figs. 1 and 2 
below, has recently been developed by Messrs. 
Frank Wigglesworth and Company, Limited, Shipley, 
with the object of utilising the flexibility of the well- 
known flat laminated springs in transmitting driving 
torque only without subjecting them to the recurrent 
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stresses which would occur should the coupled shafts be 
out of line either radially or angularly. The laminated 
springs, which are of Swedish clock-spring steel, are 
arranged in the usual groups at the point of junction 
of the two shafts. They are shown at a in the illustra- 
tions but, instead of being housed in a coupling solidly 
attached to the shafts, they are carried in slots in the 
sleeves bb, being kept in place radially by internal 
rings and flanged covers. The sleeves are formed at 
their outer ends with a ring of internal teeth which 
mesh with teeth formed pinion-wise on the couplings 
cc, keyed to the shafts. The teeth are of a form such 
that, whilst transmitting torque, they permit the shafts 
to be displaced relatively to one another either in a 
radial or an angular direction. There is thus no other 
stress on the springs than that imposed by the drive. 
The device, which is known as the “ Elcard” 
coupling, has the further advantage that the shafts can 
be removed, when required, without having to remove 
the keyed bosses or to displace the shafts axially. 
The cover is made in halves, which are held together 
by bolted flanges and are provided with packing 
where they rest on the keyed bosses to retain the 
lubricant enclosed in the housing. In dismantling, the 
halves of the cover are drawn away from one another 
sufficiently far to enable the laminated springs to be 
withdrawn. The two shafts are then disconnected. 
When, however, the bearings are too close to the 
coupling to permit of this withdrawal, the covers are 
made with the joint in an axial direction. The keyed 
bosses and the sleeves are made of 45 tons to 50 tons 
tensile steel, and are accurately machined all over. 
The covers are of close-grained cast-iron, and are also 
machined all over. The coupling is made in 20 sizes, 
ranging from l-in. bore to 13-in. bore, the normal 
transmission ratings being 0-8 h.p. and 2,720 h.p.. 
respectively. The maximum speeds for which the 
limiting sizes are constructed are 4,300 r.p.m. for the 





1-in, coupling and 600 r.p.m. for the 13-in. coupling. 
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AUTOMATIC VOLTAGE REGULATOR 
PERFORMANCE. 


ABOUT & year ago* we gave an account of the auto- 
matic moving-coil voltage regulator, which had been 
developed by Messrs. Ferranti, Limited, Hollinwood. 
The essential features of this regulator are a two- 
legged core of transformer construction, two coils, 
which are wound round the top and bottom, respectively 
of one of these legs, and a short-circuited coil, which 
can be moved up and down these coils, as shown dia- 
grammatically in Figs. 1 and 2. This moving coil is 
entirely isolated from the electrical system, so that 
no slip rings or sliding contacts are required, but the 
fact that it is short-circuited has given rise to the 
suggestion that the forces imposed on it during heavy 
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overload or fault conditions will be enormous, and that 
the regulator will therefore be easily damaged. Actually, 
however, the mechanical forces on the coils—both 
fixed and moving—are so small, owing to neutralisation, 
that at full load all regulators, except those of the 
largest size, can be operated by a motor of the gramo- 
phone type, and this incidentally enables noise and 
vibration to be reduced. 

To demonstrate the fact that the stresses are low 
even under the severest short-circuit conditions, 
Messrs. Ferranti have recently carried out full scale tests 
on a standard automatic regulator of this type. This 
regulator was designed to give a variable boost up 
to 1l per cent. on a 50-kVA, 240-volt, single-phase 
circuit, and was selected at random from a number 
which were being supplied to an undertaking in the 
south of England. The regulator was connected to 
the mains as shown in Fig. 3. and was then suddenly 
short-circuited on the output side. In all the tests 
the moving coil was set in the position—corresponding 
approximately to 10 per cent. boost—at which the 
mechanical forces would be highest. Since in a normal 
distribution circuit the impedance in the system is 
sufficient to limit a short-circuit current to about 





twenty-five times the normal, several tests were carried 
out under these conditions and the oscillograms 
showed values varying from 27 times to 30 times 
full load. The regulator was then lifted from the 
tank but showed no signs of damage. 

The subsequent tests were carried out at a voltage 
slightly above normal, with no limiting impedance in 
the secondary circuit. Several tests were made during 
which short-circuit currents of 55 times to 57 times 
the normal full-load value were measured, while the 
current at the instant of switching in was considerably 
greater owing to asymmetry or ‘doubling effect,” 
the maximum value being 77 times full load. Since 
the forces are proportional to the square of the current, 
this corresponds to forces some 5,920 times the normal. 
A typical oscillogram of these tests is given in Fig. 4. 
Examination disclosed no damage, and the regulator 
has since been dispatched to the customer without 
any attention or adjustment. 

Under operating conditions, even with a power 


| supply of infinite capacity, such short-circuit currents 


could not occur. It is therefore claimed that the tests 
show conclusively that the regulator is able to with- 
stand the severest fault conditions without the need 
for current limiting reactors and notwithstanding its 
low impedance. 








THE INSTITUTION OF WATER 
ENGINEERS 


Tue Summer Meeting of the Institution of Water 
Engineers was held in the Connaught Hall, Newcastle- 
upon-Tyne, on Wednesday, June 12, when Mr. Harold 
J. F. Gourley, the president, occupied the chair. 

In the introduction to his presidential address, 
Mr. Gourley thought it fitting, in a region so few miles 
from one of the great works of the Roman invaders, 
to refer to the activities of that ancient race in water 
engineering. If, he said, there was one feature of the 
Roman occupation deserving notice more than, or at 
least as much as, any other, it was the attention they 
devoted to water supply, whether for large cities or 
for camps or fortresses. Frontinus (A.p. 35 to a.p. 105) 
had left on record an informative account of the 
aqueducts used to supply Rome, and of his own work 
as Commissioner of Water Supply. From the founda- 
tion of the city in 754 B.c., for nearly four and a half 
centuries, the waters of the River Tiber, with local 
springs and wells, were used to meet requirements, but 
eventually these had to be supplemented, and in some 
cases replaced by water of a more wholesome character. 
The first aqueduct was constructed in 313 B.c., and 
as demands grew others were constructed, the last 
being built in a.p. 226. Altogether eleven aqueducts 
were brought into use, two carrying river water of a 
hard character, and with considerable sediment and 


discoloration in times of rain, from river intakes, while | pla 


the others were fed with spring water of greater hard- 
ness, but free from turbidity. The greater part of all 
these aqueducts was constructed in cut and cover, 
the remainder being carried over valleys on arches, 
except for a tunnel some three miles in length. As no 
provision was made for contraction and expansion in 
the overland sections, considerable leakage developed, 
one or more of the aqueducts being always out of 
commission for repairs. The Romans had developed 
a form of lead pipe capable of withstanding a con- 
siderable pressure, and still more so when reinforced 
by an outer casing of stone, but they did not in the 
case of Rome attempt to avoid the arch form of 
construction, though in the remains of the aqueduct 
which supplied Lyons nine parallel lines of pipes, 
12 in. to 18 in. diameter, and 1 in. thick, were found. 
In Rome itself such lead pipes up to 27 in. diameter 
had been discovered. Though the Romans could 
have no appreciation of bacteriological purity, they 
applied tests which left nothing to be desired, from a 
chemical or physical standpoint. According to descrip- 
tions by Vitruvius and Pliny, if the water cooked 
vegetables well, that is to say, if it was softer than 
another water, if it left no sediment on the bottom of 
the vessel on standing, nor on the sides and bottom 
after evaporation was complete, and had neither taste 
nor smell, it was regarded as good. When Hadrian 
was Governor of Greece, he commenced the construc- 
tion of a scheme of water supply for Athens, which was 
completed later by his son. In this case, tunnelling 
for a length of some 16 miles was resorted to to reach 
the terminal reservoir. 

Dealing with more recent affairs, he suggested that 
the experiences in the exceptional drought period 
which ended last winter emphasised the need for a 
revision of current practice in relation to reservoir 
storage and yield, as well as to what might be anti- 
cipated from underground sources, Whilst there might 
have been sufficient rain since then to replenish depleted 
reservoirs in most parts of the country, there had been 
by no means sufficient fully to recoup underground 





* See ENGINEERING, vol. cxxxvii, page 192 (1934). 





storage. During the drought, the water supply of 








London gave rise to anxiety, and in the Midlands the 
years 1933-35 tried severely the underground and 
surface resources of several undertakings. It was to 
be regretted that an inland water survey, with a 
stream and river gauging organisation, was not in 
existence before the onset of the recent drought, for 
continuous readings covering such a period would have 
proved of the greatest value in any consideration of the 
Report on the Assessment of Compensation Water. 

He welcomed the formation of the permanent Water 
Survey Committee, since if proper assessment were to be 
made of the value of sources, which must be drawn 
upon in the future, an effective organisation and the 
expenditure of public money were essential. Public 
authorities and water undertakings, when seeking 
parliamentary powers to sink wells, had to give protec- 
tion, in one form or another, to other wells within a 
certain radius of the proposed well, but there was 
nothing to prevent an industrial concern sinking a well 
on its own land near to the public well, and abstracting 
water to the detriment of the water authority. Some 
measure of control in such cases seemed necessary ; 
otherwise the undertakings might be faced with the 
prospect of the expense of bringing water from a 
distance, in order that industry might enjoy the privi- 
lege of obtaining water upon which the community had 
the first call. 


Stream TurRBINES APPLIED TO PUMPING. 


Mr. J. F. Haseldine’s contribution on “ The Steam 
Turbine as Applied to Borehole Pumping” was 
intended to be a supplementary paper giving informa- 
tion on the performances of machines described in an 
earlier paper, and which had at that time only been 
running for some twelve months. Since 1930, two 
additional turbine sets had been installed, designed to 
work at a steam pressure of 200 lb. per square inch, and 
a superheat of 200 deg. F.; Lancashire boilers capable 
of steaming at 250 lb. per square inch were provided 
at the two stations. At North Mimms, the original 
installation was made in an old dug well of some 10 ft. 
diameter, and it was purposely kept to the side of 
the well to allow for a duplicate at a later date. The 
second installation was similar to the first and had 
now been placed in position. The size of the engine- 
house was 36 ft. by 22 ft., and it originally contained 
a .horizontal compound condensing engine driving a 
three-throw well and high-lift pumping set capable of 
dealing with one million gallons per day. It had now 
been replaced by the two turbines, No. 1 capable of 
pumping two million gallons per day, and No. 2 of 
even greater capacity, namely, two and a quarter million 
gallons per day, and they occupied about half the floor 
area of the house. At Roestock, the question of still 
further economy in floor space was considered, and for 
the second installation there the condenser was placed 
vertically instead of horizontally. The original pumpi 
nt there was eight years old, and was install 
without a shaft tunnel, and with all the pump stages 
situated in the bore hole. At times of heavy rain, it 
was ni to chlorinate the water at this station. 
This could only be done by injecting a solution into 
the pumping main, which did not allow of any system 
of dechlorination. Because of this the plant had been 
reconstructed on the lines of later practice, with a 
separate well pump and force pump on the same shaft. 
The opportunity had also been taken of providing a 
shaft tunnel. The second pumping installation at the 
Roestock station had now been running for thirty 
months. There had been no stoppages for any 
mechanical defects. The ease with which the plant 
could be removed for examination and overhaul was 
notable. 

The first turbine pumping installation at Roestock 
gave a steam consumption of 17-45 lb. per pump 
horse-power, including jackets, &c. The second set, 
of two million gallons per day (compared with the 
one and a half million gallons of the first), gave 13 -67 lb. 
Actually the overall thermal efficiency from coal to 
water was 7-8 per cent. for No. 1, and 8-97 per cent. 
for No. 2. Taking all costs into consideration—capital, 
fuel, wages, stores and repairs—the respective costs of 
pumping were 0-952d. and 0-627d. per pump horse- 
power-hour. On a basis of capitalising the buildings 
at 2s. 6d. per cubic foot, adopted in a paper by Mr. F. E. 
F, Durham on “ The Selection and Operation of Pump- 
ing Machinery for Waterworks,” the figures were 
arrived at of 1 -040d. and 0-671d., respectively. 


LONDONDERRY WaTERWORKS Dam. 


Messrs. Walter Criswell and W. 8. T. R. Osman 
contributed a joint paper on ‘‘ The Altnaheglish Dam, 
Londonderry Waterworks.” The Banagher water 
scheme, of which this dam forms a part, was originated 
by the late Mr. M. A. Robinson. This gravity dam 
was constructed by direct labour as an unemployment 
relief scheme, in mass concrete with displacers, curved 
in plan to a radius of 500 ft., and with a stepped 
concrete overflow and a pence pool at the base. 

| 





The design was based on an available capacity for the 
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oe — million gallons, and an average supply | 
to Londonderry of 34 million gallons per day. The 
overflow was dealt Rn on L basis rf discharging TURBINE BLOWERS. 

50 cusecs per 100 acres under 2 ft. 6 in. head. Thirteen| Tur compact blower or fan depicted in the accom- 
cored boreholes, 6 in. in diameter, were sunk to various panying illustration has been developed by Messrs. 
depths, up to 75 ft., into the rock, together with trial | Rateau Engineers, 28, Russell-square, London, W.C.1, 
pits, and proved the existence of a massive granite | for the secondary ventilation of mines. As is well 
schist underlying about 26 ft. of sandy silt with boulders. | known, the main ventilation of mines is carried out by 
Tests on this rock gave a crushing strength of 838 tons | maintaining an air circulation through the roads, the 
to 977 tons per square foot, and that on the hillsides, | air being driven along some of them to the working 
although not quite so good, was nevertheless very | face and returning by others. 
satisfactory. The site chosen was also favourable from | certain workings, €.9., advance headings, which are 
the standpoint that the sides of the valley converged | of the nature of culs-de-sac. 


COMPRESSED-AIR-DRIVEN 


graduated concrete steps abutting against radial and | corridor formed on one side of which conveys the 
tapered spray walls, merging into the parapet at the | air to the face whilst that on the other forms the return 
crest ; a sunken footwalk in place of the usual balus- passage. The air must, of course, be kept moving and 
trade ; heavily recessed parapet wall on the downstream this is effected by a fan of some sort or other, a canvas 
side ; concrete side channels, which lead rainwater and | tube suspended from the roof or wall being largely used 
spray into the cushioning pool and thus prevent | for delivering the air at the working face. The fan 
erosion of the steep hillside; and the absence of a| here described and termed by the makers the “ Aero- 
valve shaft. The facing of the dam with either masonry i 
or concrete blocks was not resorted to, because it was 
thought unnecessary, concrete work in the adjacent | 
valley showing the original marks of the shuttering | 
after five years. The dam was divided up into five 
main sections by contraction joints. 





Burnnore Reservoir ConsTRUCTION. 


Mr. 8. 8. Allderidge provided another new works | 
paper on “ The Construction of Burnhope Reservoir, 
Wearhead,” dealing with a scheme to provide 9} million 
gallons of water per day during a period covering the 
three driest successive years. Of this quantity, 46 per | 
cent. was reserved to the Durham County Water Board, 
and 54 per cent. to the Sunderland and South Shields 
Water Company. The joint engineers responsible for 
the design and construction of the work were Mr. W. 8. 
Nicholson of Messrs. T. and C. Hawksley, and Mr. 
W. J. E. Binnie. The capacity of the reservoir, when 
completed at the end of 1936, will be 1,400 million 
gallons, and it will have a high-level water area of | 
103 acres. The earth dam will have a length of 
1,770 ft. and a maximum height of 131 ft. In this 
case again the work was done with direct labour, as a 
means of absorbing unemployed labour. In the river 
diversion tunnel driving was at first by bottom headings 
from the two ends only, but to save time two more | 











There are, however, | 


| P Ventilation of these is | 
on it, and necessitated a crest length of only 330 ft.| usually carried out by dividing them longitudinally | 
Amongst the salient features of the structure were the | by a hanging canvas screen, the brattice cloth, the | 
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| capacity of 3,300 cub. ft. per minute through 300 yards 
| of 16-in. tube, the total head being 5-9 in. of water. 
| With this capacity, the compressed air supply has a 
| pressure of 85 lb. per square inch, and the consumption 

is 35-1 cub. ft. per minute. The output of any of the 
|fans can, of course, be controlled by regulating the 

compressed air supply, and all the different types can 
| be used as a blower, or exhauster, or combined ex- 
| hauster and blower. 














ARM-END LIFT OF RADIAL 
DRILLING MACHINES. 


By G. VaRLEY. 


| THe growing use of Schlesinger limits for the inspec- 
tion of machine tools, largely introduced into this 
|eountry by the requirements of the U.S.8.R., has 
| drawn closer attention to the testing of machine tools. 
To those unfamiliar with these limits, it may be 
| explained that they consist of a series of test charts 
| for various types of machine tools along with descrip- 
tive matter of the methods to be adopted in testing 
land the measuring instruments to be used; they 
| were originated by Professor G. Schlesinger, formerly 
of the Technische Hochschule, Berlin, as an agreed 
standard between German machine-tool makers and 
|users, and the original German text—Prifbuch fiir 
| Werkzeugmaschinen—is now available in an English 
| edition, which is finding wide use. 

| The methods of test in these charts are directed to 
three matters, firstly the alignments of the machine at 
rest, secondly the deflections of the machine under 
|load, and thirdly to the accuracy of the work pro- 
|duced; generally they accord in principle with the 
methods used for many years by the makers of the 
better class of machine tools. It is not the purpose of 
this article to discuss these limits generally, but to 
draw attention to some of the difficulties and anomalies 
that may arise in determining the deflections of a 
machine tool under load, particularly in the case of 
a radial drilling machine. Measurement of the arm- 
end lift of such machines has been practised for a long 
period as a means of proving the rigidity of these 
| machines, and the Schlesinger limits for radial drilling 
machines (Chart 34) contain a clause (No. 10) dealing 
with this matter which reads :—‘* Working accuracy 
of machine in maker’s works is assured :—Maximum 





| 


headings were later driven from the valve shaft to 
meet the outer headings. As the material to be cut 
through was shale, which weathered badly at the ends, 
recourse was made to the use of a system of timbering 
that was believed to be new for tunnelling. In this 
twin sliders were used for the roof bars and gave 
constant support to the boards, for only one of the | 
pair of sliders was slacked off at a time to move it 
ahead to take in the newly placed roof board. This 
was wedged up tightly again with steel, before its 
mate was similarly released. 

Excellent materials for the construction of the main 
embankment were found on the site and Ruston 
excavators were employed in procuring it, these being 
fitted with 1}-cub. yd. buckets. The material was 
taken by 7}-ton and 8-ton steam locomotives to the 
bank on 24 in. gauge roads. Particular attention was 
devoted to its consolidation by the employment of a 
10-ton Fowler roller and a 13-ton Green roller, both 
fitted with serrated tyres, and later with a specially 
evolved embankment roller made by Messrs. Marshall, 
Sons and Company, Limited, Gainsborough, weighing 
16 tons light and 17 tons in working order.* It was 
found possible with the last-mentioned equipment to 
start on newly tipped clay, even in wet weather, 
although it sank in trom 12 in. to 18 in., and to continue 
working until the roller practically stood on the strakes 
of its wheels. Large pieces of shale were readily broken 
down by it, and its mobility by being able to climb 
slopes of | in 3, enabled it to move from lift to lift 
without any preparations. The consolidation of the 
portion of the main embankment adjacent to the 
puddle was effected with benzol rammers. In the 
early stages a winch lowered the puddle from the clay 
lands to the bottom of the valley, but complications of 
the roads, at the time the bank was half up, necessitated 
bringing the puddle dcwn by locomotive from the 
pugmill. The l-yd. wagons conveying the puddle were 


| ventilator,” is designed for insertion in such a canvas 


permissible deflection of arm in the extreme position 
tube and is provided with a stirrup for suspension. | of saddle when applying the maximum diameter of 
The ends of the casing are of the spigot type to accom- | drill at the proposed feed according to table, provided 
modate the suction and delivery tubes. The space | that baseplate is grouted in and bolted to the founda- 
in the working is, therefore, virtually uninterrupted | tion (arm halfway up the column) = 1-5 mm. per 


by projecting parts, as the diameter of the casing is 
little more than that of the tube, whilst its exposed 
width is only about 4 in. 

The fan is driven by compressed air, a supply of 
which is commonly available in mines. The fan 
blades of the rotor are connected at their extremity 
by a ring, to the peripheral surface of which are attached 
two parallel rows of turbine blades. A ring, housed 
in the fan casing, carries a single row of blades lying 
between the rotor blades, the whole forming an axial- 
flow turbine. The compressed air supply is provided 
with a filter, and the nozzle, like the blades, is milled 
out of the solid to ensure correct profile and to maintain 
efficiency. The exhaust is directed into the discharge 
stream from the fan, the natural heat of which stream, 
the atmosphere of a mine being warm, prevents the 
formation of frost at the turbine outlet. As the turbine 
blades are enclosed in an annular chamber completely 
isolated from the induced air stream, adequate protec- 
tion against dust, &c., is secured. The rotor bearings 
are similarly protected. These consist of two rows 
of ball bearings completely enclosed in a hollow boss 
in the rear half of the casing. This boss is filled with 
grease and the bearings are kept lubricated by the 
pressure set up by a Stauffer lubricator on the outside 
of the casing and communicating with the central 
chamber by a passage through one of the webs connect- 
ing the boss with the casing. The boss of the rotor is 
cup-shaped, the skirt extending over the casing boss 
so that the gland over the forward ball-race is well 
covered. 

The illustration shows a fan 12 in. in diameter. This 
size will deliver 500 cub. ft. of air per minute through 





tipped direct on to the cutting-up stages alongside the 
core, where the puddle was cut into pigs of suitable 
size, and shot down watered chutes to the embankment 
core. 








Tue Swepisu Iron anp Sree. Inpustry.—The year 
1934 witnessed a new high record in the production of 
iron and steel in Sweden, 620,000 tons of rolled and forged 
products having been manufactured. This output | 
presents an increase of 20 per cent. over the previous 
maximum total, which was attained in 1929. 


* See ENGINEERING, vol. 


(1933) CXXXvi, pages 10 and 242 


250 yards of tube ef the same diameter, the total head 
being 0-55 in. of water. With this size of fan and a 
|tube 16 in. in diameter, the capacity is 730 cub. ft. 


| metre.” 

In the preamble to the section on tests of drilling 
machines which contains the aforementioned table of 
drill sizes, appropriate feeds and thrusts, the recom- 
mendation is made for vertical drilling machines that 
instead of measuring deflection when drilling, a pressure- 
measuring device should be placed between spindle 
and table and the feed applied by hand until a thrust 
reading is obtained of value given in the table, when 
spindle deflection may be measured, the spindle 
remaining stationary throughout the experiment. 
No specific recommendation is made that the testing 
of a radial drilling machine should be carried out in 
this way in preference to the usual practice of measuring 
arm-end deflection while actually drilling. 

There are other anomalies, however, that arise in 
the use of this specification. Firstly, the term “‘ arm 
end” is a somewhat indefinite location, and in any 
case it is the lift at the spindle centre line which is the 
critical measurement required. The method used 
in most works is to attach a dial indicator to a con- 
venient bracket at the arm end through the medium 
of a short bar and foot piece, so that normally the 
operating plunger of the dial indicator is as much as 
18 in. beyond the spindle radius from the centre line 
of the drilling machine pillar, the result being an 
increased figure for arm-end lift, and this is indefinite 
to the extent that the precise radius from pillar centre 
line of the dial indicator is rarely given in test sheets. 
In Table I, a series of comparative readings for lift, 
taken at the spindle centre line and in the more common 
manner by an indicator projecting from the arm end, 
is given for two radial drilling machines, conditions 
being kept as constant as possible in each pair by 
taking the two sets of readings simultaneously; in 
the particular cases given, the differences of arm-end 





| per minute through 300 yards, with a total head of | deflection are large, and illustrate the necessity for a 
|0-275 in. of water. These capacities are with a definite statement in the specification of the test 
| compressed air pressure of 60 Ib. per square inch, the | conditions regarding this matter. 

| consumption in either case being 3 cub. ft. per minute.| Secondly, the requirement that the arm should be 
The same type of fan, with higher capacity, is made | at mean elevation does not always realise its object, 
16 in. in diameter. A second type, with brackets for | since there are two general types of pillar construction 
support from underneath instead of a suspension | used for radial drilling machines, with entirely different 
stirrup, and having a diffuser and guide blades at | characteristics as regards arm-end lift. The two types 
the outlet of the rotor, is made 12 in., 16 in., or 20 in.| are the separate sleeve type, in which the arm is 
in diameter. These are all rated at considerably higher | elevated up a long sleeve mounted in turn on an 
figures, the 20-in. fan, for example, having a free air | internal pillar by a combined radial and thrust bearing 
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at the top and a pressure roller or rollers at the bottom, 
and the single pillar type in which the arm rotates 
about two short lengths of sleeve mounted in the 
top and bottom ends of the bell end of the arm, the 
sleeves, along with arm, being elevated as one unit on 
the pillar, and the bearing pressure between arm and 
sleeves being transmitted by rollers. 

In the first type, the deflection at the spindle due 
to the moment of drill thrust on the pillar is constant 
at all positions of elevation of the arm and the small 











Taste [. 
| | 4-ft. 6-in. Radial. 6-ft. Radial. 
Feed per | - 
ag Revo- | Deflection! Deflection} Deflection —— 
a lution at at Dial a Indicator 
mous. of Drill. | Spindle, | Indicator | Spindle at 
| 4ft.6in.| at 6 ft. at 6 ft. [om gin 
Radius. | Radius. | Radius. Radius 
' 
a4 | 
in. in. in. in. in. in. 
2 0-0083 0-043 0-055 0-040 0-055 
2 0-0119 0-045 0-061 0-045 0-060 
14 0-0171 0-042 0-060 0-045 0-060 
1 0-0171 0-030 0-040 0-033 0-040 
2 0-0171 0-023 0-030 0-025 0-030 
+ 0-0083 0-008 0-011 0-008 0-010 




















Taste II.—Load-Deflection Tests of 7-ft. Radial Drilling 
Machine. 
Loaded by helical spring under spindle. 
Spindle at 7 ft. (maximum) radius, 
Lifts measured at 7 ft. radius. 




















Arm at Arm at Arm at 
Minimum Mean | Maximum 
Elevation. Elevation. Elevation. 

Arm Lift | Arm Lift Arm Lift 
Load. | at 7 ft. | Load. | at7ft. | Load. | at7 ft. 
Radius. | Radius, Radius. 
| 
| | 
l 
Ib. in. Ib. in. Ib. in. 
1,420 0-017 800 0-013 470 0-013 
2,310 0-029 1,240 0-021 790 0-021 
2.960 0-037 1,600 0-029 1,050 0-029 
3,340 0-046 2,000 0-033 1,290 0-033 
3,650 | 0-050 2,470 0-041 1,500 0-041 
2,500 0-033 2,920 0-050 1,920 0-050 
1,540 0-021 2,200 0-037 1,400 0-037 
630 0-008 ,360 0-025 960 0-025 
0-012 440 0-012 
75-6 Ib. per 59-0 Ib. per 38-4 lb per 
0-001 inch lift 0-001 inch lift 0.001 inch lift 











TasLe IIl.—Zffect of Drill Grinding on Arm-End Lift. 


6-ft. Radial Drilling Machine; arm at mean elevation, spindle 
at 6 ft. radius, lifts taken at 6 ft. radius, drill 3 in. diameter 
feed 0-012 in. per revolution ; materia!, medium carbon steel 
197 Brinell (42 tons per square inch); all locks used. 














Length of | Arm End 

Chisel Lift 

Edge of at Remarks. 
Drill 6 ft. 

Point. Radius. 
tin. in. 

0-24 0-058 Drill A newly ground. 

0-17 0-052 Drill A newly ground. 

0-22 0-071 Drill B newly ground, edges convex. 
0-20 0-055 Drill B newly ground, edges straight. 
0-20 0-047 Drill B chisel point lipped —— 








definition of the locking conditions allowed. By 
far the greatest anomaly arises from the drill itself 
when testing is carried out under drilling conditions, 
the sources of divergence lying in the helix angle of 
the drill, the grinding of the point angle, the degree of 
point thinning, the concentricity of grinding of the 
point, the concentricity of the Morse taper bore of 
the machine spindle, and finally on the material drilled. 

The range of variation of arm-end lift due to these 
factors can be seen from Table III, giving the results 
obtained on one machine by variations in drill grinding, 
from Table IV, giving results of eccentric grinding of 
the drill point, and from Table V, giving a series of 
figures comparing the thrust of the same twist drills when 
ground in two different twist-drill grinding machines. 
Considerable variation can also be created by the type 
of cooling liquid used for the drill ; no mention of this 
item is made in the Schlesinger specification, but the 
data of Table VI, taken from Boston and Oxford’s 
paper (Proceedings American Society of Mechanical 


LOAD-LIFT DIAGRAM FOR 7FT. SINGLE 
PILLAR RADIAL DRILLING MACHINE. 





1000 3000 4000 
(4939) Lb. Thrust at Spindle “ENGINEERING” 


Engineers—M.S.P.—54-2) show that as much as 
30 per cent. variation can be due to this cause alone. 

As an addition to the above variables, those incidental 
to manufacture of the machine itself must be con- 


TaBLeE IV.—Effect of Eccentric Grinding of Drill Point on 
Arm-End Lift. 
Material drilled, mild steel, 31-7 tons per square inch. 

















Difference Arm-Bad Un. 
- —_ 
tt 
“Edges | 1fin. dia. by | 1} in. dia. by | # in. dia. by 
0-017 in. feed. | 0-017 in. feed. | 0-017 in. feed. 
in. in, in. 
Equal—irill 
point centrally 
ground 0-058 0-042 0-024 

vs in. difference 0-067 0-049 0-030 
yy In. difference 0-072 0-050 0-031 














Taste V.—Effect of Grinding Twist Drills in Different 
Drill-Grinding Machines on the Arm-End Lift. 


6-ft. radial drilling machine, spindle at 6 ft. radius, all locks 
used, arm at mean elevation ; all drill chisel points thinned to 
10 per cent. of drill diameter; material drilled, cast iron of 
200 Brinell hardness. 





additional deflection due to the sleeve itself assuming 
an § shape under the bending moment is least with 
the arm at mean elevation; on the other hand, in the 
case of the second type, the deflection at the spindle 
due to drill thrust is progressively greater as the 
elevation of the arm is increased. 

This difference in characteristic is important, and 
the specification of test conditions should be amended 
to include it. The amount of variation in the second 
case is shown by Table II and the accompanying diagram 
giving actual thrust load-deflection figures for a 7-ft. 
radial drilling machine at minimum, mean and maxi- 
mum elevation of the arm, with spindle at maximum 
radius ; from this it will be seen that in this particular 
case the arm end lift is doubled for the same thrust 
if the arm is elevated the full amount available. 
Thirdly, no reference is made in the Schlesinger chart 
to the question of locks; as is well known, all radial 
drilling machines having provision for locking the 
saddle on the arm, arm on sleeve, and sleeve on pillar, 
combined in various ways for simultaneous operation 
by one movement at the operator’s position. In 
addition, auxiliary locks are provided in some cases to 
supplement the above combined simultaneous locking 
motion, for greater stiffness when the machine is used 
under difficult conditions, such as opening out cored 
holes. These auxiliaries complicate this question, 
and it is the author’s opinion that the specification for 
arm-end lift testing should be amended to include a 


























Arm End Lift. 
Drill 
Diameter. Feed | Ground Drill Ground 
per inch. n X in ¥ 
Grinder. Grinder. 
in in, in. in. 
3 0-0083 0-024 0-025 
0-017 0-040 0-045 
0-027 0-069 0-073 
2 0-017 0-027 0-038 
0-027 0-042 0-057 
0-035 0-065 0-098 
— | 
1 0-021 0-019 0-020 
0-035 0-036 0-040 
0-044 | 0-053 0-057 
| 
sidered. Table VII gives the arm-end lift figures 


recorded for a series of duplicate machines tested with 
the same drills newly ground for each test, and these 
show a variation of as much as + 18 per cent. from 
the mean values for the series. 

The effect of variation of the helix angle and point 
angle of the drill can be obtained from Benedict's 
investigations (University of Illinois, 1917 and 1926), 
an examination of which shows that variation of the 
helix angle from a normal of 29 deg. affects the thrust 
about 0-7 per cent. per degree, increasing angle giving 











variation of point angle for 29-deg. helix drills from 
the conventional 118 deg. affects the thrust by 1 per 
cent. per degree, increasing point angle giving increased 
thrust. 

With the above points in mind, consideration can now 
be given to a suggested amendment of the Schlesinger 
test for arm-end lift. It should be appreciated that 
the object of this test is to prove the robustness of 
the drilling machine at its maximum thrust loading, 
and that this test is not one that can be readily related 
to the accuracy of work produced by the machine ; 


Taste VI.—Effect of Variation of Cooling Liquid on 
Thrust of a Twist Drill. 


Materia! drilled, annealed nickel-chrome steel, 51 tons per 
square inch. 





























Per cent. 
’ : Thrust of Thrust 
Coma if in. Drill by | Compared 
7 0-015 in. Feed. | with Drilling 
Dry. 
Ib. Per cent. 

Sulphurised mineral oil, No. 10 2,381 70 
One part soluble oil in ten parts 

water, No.4 .. e' sf 2,891 85 
Lard oil, No.5 .. 3,165 92 
1} per cent. borax by weight in 

water, No.2 .. why Pr 2,629 77 
Dry i -_ o4 s 3,427 100 











TasLe VII.—Variation of Arm-Hnd Lift of a Series of 
Du 




















pplicate Machines. 
Arm-End Lift when Drilling. 
Machine 2} in. 2 in. 13 in. 
No. Diameter by Diameter by Diameter by 

0-0083 in. 0-012 in. 0-017 in. 

Feed. Feed. Feed. 

| 
in. in. in. 

1 0-045 0-043 0-048 

2 0-038 0-044 0-047 

3 0-052 0-048 0-050 

4 0-040 0-048 0-050 

5 0-043 0-045 0-046 

6 0-054 0-048 0-065 

7 0-055 0-045 0-061 

8 0-045 0-052 0-046 
Average 0-0465 0-0465 0-0515 
Per cent. Per cent Per cent 

Variation from +18 +12 +26 

average —18 —- 9 -l1 














also that it should be a test readily carried out on the 
machine after installation without the use of special 
equipment not likely to be available. It is therefore 
submitted that this test should be carried out with the 
arm at maximum elevation, spindle at maximum radius, 
and that the load should be produced by drilling with 
the largest size drill the machine is rated to use. In 
order to reduce the range of variation of thrust due 
to this method, the dimensions of the drill and its 
point should be defined between close limits. 

A tentative specification on the above lines would 
read :— 

Arm-End Lift-—The machine shall be tested at 
maximum elevation, with spindle at maximum radius 
and deflection readings taken by dial indicator bearing 
on machine saddle at the same radius as the spindle. 
The combined lock furnished at the saddle shall be 
used only. The material drilled shall be mild steel, 
28/32 tons per square inch, at least 2 in. thick, and 
lift reading shall be taken when wings of drill have 
penetrated at least 0-5 in. into the test-piece. The test 
shall be carried out with a drill of the largest diameter 
the machine is rated to use. The helix angle of the 
drill shall be 29 deg. + 1 deg.; the point angle shall 
be 118 deg. + 2 deg., and the point shall be thinned 
by reducing the thickness of the web until the length of 
the chisel edge is “ not less than 9 per cent. nor more 
than 11 per cent. of the drill diameter ; the drill shall 
be cooled by freshwater only. Under these conditions, 
the lift shown at the dial indicator shall not exceed 
Radius of drill in feet x feed per revolution. 

The author favours testing with a dril] under work- 
ing conditions as above outlined, in preference to 
using some form of thrust load indicator, as this 
method has a direct relation to working conditions, 
and is readily understood in practice, whereas the 
use of a thrust indicator raises questions of the accuracy 
of its readings, and is not readily related to works 
conditions by drilling machine users. Neither is such 
a thrust-measuring device readily available. It 
must be emphasised once more, however, that when 
testing with twist drills, the conditions must be closely 
defined as indicated in the suggested specification above. 





decreasing thrust of course and conversely; while 
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| result, the fourth edition, sold at 6s. net, is an interest- 
Tue choice of the appropriate treatment for boiler ey ge ag ome hp ee compan ef 6 See 
feed water and the proper control of the concentration dhese ‘ust — ‘thi "> pages, with many well- 
of salts in the boiler are concisely and competently ot ~ Seale Sas : ook provides, in a readable, 
dealt with in a little book entitled Boiler Feed Water, | tuonme nt ecu mative, and attractive way, an 
by Percy G. Jackson, F.1.C., published by C. Griffin | It > linen Lo ay ag pce of railway work. 
and Company, Limited, London (price 6s. net). The | standabl - 4 ‘te ve a —v so easily under- 
resent volume is the third edition, and it has been | hous voy Noon r = h rs : ee oT happy 
rought up to date in the light of the large amount |}, aemnind at > ded their f nan whom it may 
of recent research on the subject; in particular, a hens tn ender os dit _— ~~ o not keep it from 
chapter has been added on modern views on scale | -p,, wh abe th : oe : sehed eat rom beck to back. 
formation and caustic embrittlement. The book iS oemanaiien a ."s 5 aie a seferenses - the ‘latest 
is based on the experience of the author as a consulting | « 0,4 y th Ne _” ; o Pee Beyet | eae 
chemist and formerly chemist to an important boiler | satinen a ai niles pee dhe mye oy leco- 
insurance company. It is intended for those who have The work . : os pment wr cere os and train-ferries. 
not time to study the full reports of research authorities, | i 0 Mocinating story, thoroughly well told. 
and in its 150 small pages of text, it includes an outline 
of the constituents of natural waters, corrosion and Aluminium and aluminium alloys have been used 
xe formation, ening and uitning plants, ble for many, years pac in many indus, and ora 
’ ping and analysis | exceedingly great variety of purposes ; as is well known, 
of water and analysis of scale. It gives sound advice | they have taken the place of iron, steel and other metals 
regarding avoiding quack boiler compounds, and | jn many instances, and have rend conducive to achieve- 
indicates how the nature of the feed water governs| ments which, in their absence, would have been 
+ vetinarian PA) mene - ae ~ an ——— impossible of realisation. But aluminium and its 
f chemical data, a hardness table, and | alloys, being what may be termed comparatively new 
methods of calculating saline concentration and the | metals, some uncertainty may occur occasionally in 
period in which a@ specified concentration is reached the mind of the man in charge of their working-up as 
after a boiler has been blown down. The book is/to the correct treatment to follow in the course of 
Rb Pg yy eg ES 
guidance in compact form - ooklet entitled Die Bearbeitung des Aluminiums 
pac . a. —— by Dr. E. Herrmann and Dr. E. 
— urbriigg, mainly for the use of workmen and foremen 
Extensive research work has been carried out relating | ¢ngaged in the manufacture of machine parts and 
to the chemistry of iron and its compounds. This is articles of aluminium and its alloys, The properties of 
well portrayed in a recent Abegg volume, entitled the metals themselves, the methods to follow and the 
Handbuch der Anorganischen Chemie, Vol. 4, Section 3, | care to take in bending, drawing, stamping, drilling, 
Part 2 (Leipzig: 8. Hirzel. Price 28 marks), which | forging, pressing, flanging, machining, riveting, welding, 
is devoted to a particular aspect of the subject, | Soldering, surfacing, plating, polishing, are entered 
viz., catalysis by iron and its compounds. The into in detail and illustrated. A table gives the tensile 
detailed manner in which the chemistry of iron is strength and other physical properties of these metals. 
dealt with may be judged from the fact that the whole The book is a very interesting one, is of handy pocket- 
of Part 3 in Vol. 4 is sub-divided into five sections, | book size, and is clearly printed ; it is published, at the 
which are published separately. The present volume | Price of 4 marks, by the Akademische Verlagasgesell- 
is the fifth of the series, and is subdivided into three | 8chaft m.b.H., Leipzig. 
main chapters. The first chapter is edited by Dr. E. 
Roerich, and consists of a detailed study of catalysis 
— induction in homogeneous systems. Reference is | CATALOGUES. 
made to recent studies on oxidation by sulphites, | . , a . 
arsenites, sulphides, and iodine, and to the photo. | Electric Bells and Signalling Systeme.—A compre- 
Gitte centien id teem ecttet, Gen tenetiitiene| hensive catalogue of Tangent electrical products, com- 
ge i egy ged + Face: wg 4 diethyl & de | rising bells, indicators, | eoneng contacts and relays 
weer poly} and diethylperoxide | has n_received from Messrs. Gent and Company, 
are considered, as also are condensation reactions | Limited, Faraday Works, Leicester. | 
involving ferric chloride. The second chapter is| Switch Gear.—Catalogue sections sent by Messrs | 
contributed by Dr. E. Einecke, and summarises recent | Ferguson, Pailin, Limited, Higher Openshaw, Man- 
work on catalysis by iron in heterogeneous systems, | chester, 11, deal with combined pole-mounting oil | 
including the synthesis and oxidation of ammonia, circuit breakers, transformer and low tension distribution | 
oxidation by cyanide, and the production of sulphur equipment, ring main metalclad units, and 33 kilovolt | 
dioxide. A sub-section is devoted to the réle of iron — mage - pndmeer gta 
compounds in vegetable and other organic life. The | ¢, ———- Boiler Contrel.—Mesere. James Gordon and | 
final chapter of the volume considers the analytical ge Phar eae From. ee a” ean —— 
chemistry of iron with a general account of the colloidal | ment, ‘end & bernie 7 they ain Neen | poy ns ject 
compounds of iron. The latter is of outstanding | shows how the various components work to effect the 
interest, as a comprehensive study has been made of necessary changes in conditions to maintain efficiency 
recent researches on colloidal ferric oxide and the | of steam raising. 
colloidal chemistry of the hydrosols of iron and ite | Reversing Gears for Marine Oil Engines.—Messrs. The 
compounds. Reference is made to the recent investiga- | National Gas and Oil Engine Meer ep Limited, 
et 


tions of Jander and Winkel on the electrolytic hydrosols, | A8hton-under-Lyne, have issued a booklet dealing with 
° v reverse-reduction gears for their marine engines, and, 


condensation-dispersion processes, peptisation in aque- : 
ous, alkaline and acid media, and the colloid siarciee *0 egy pe = ge mene type» - eran. < 
of iron hydrosols. The compounds of iron are dealt enpeatenens are soloed ~4 = 
with in a most detailed and comprehensive manner,| aminated Gears.—It is claimed for laminated ] 
and the volume maintains the high standard which gears that they embody all ihn ecvansentn af straight | 
characterises the previous sections of this well-known | single-helical and double-helical gears without their 
publication. | disadvantages. A pamphlet received from Meeers. | 
| Laminated Gears, Victoria Works, Millhouses, Sheffield, | 
x... history of our railways opened with the carly ~ sen A.B. _-' alietion. = = 
Cc « ~ i ; wv } , . e 
sr ddr pe oe ~~» = me ey Castings and Forgings in Monel Metal.—Mesars. G. | 
| y & period of wild speculation, | and J. Weir, Limited, Cathcart, Glasgow, 8.4, while they 
after practical demonstrations on the Stockton and | have given up the original concessionnaire interests in | 
Darlington line. Later, more organised development | Monel metal, still because of their long experience produce | 
was manifested, and the foundations were laid of the | °@tings, forgings and fabricated parts in the alloy. A 
national system linking up the centres of population, | der received from the firm illustrates a variety of 
which was one of the greatest contributions to progress caampis of compensate made by Gum. 
in the last century. Later conditions required many | ,, Chemica! Process Plant.—Messrs. Stockton Chemical | 
changes in outlook and the merging of the smaller con- —— -_ Riley Boilers, Limited, Pessovesanes | 
cerns with the great main systems, and al! the time | 4 oi a yt etme a nS | 
all - : ] . dealing with such chemical plant as is required for boili 
progress was made in the provision of better equipment, | and stirring, mixing and agitatin evaporati an 
rolling stock suited to the maintenance of higher speeds | concentration, distillation, of cntecstion oa refining, | 
of running, and control systems ensuring greater safety. | digesting, soap making and for drying purposes. ‘| 
It is not merely in a broad general treatment that Thermostatic Control.—Messrs. The Magnetic Valve | 
the railways afford an interesting story, and there is| Company, Limited, 43, Siecenchurp-cunaee, London, | 
much that is fascinating in a study of the evolution | W-C.1, have issued a pamphlet stating in a brief way the 
of the detail equipment, which contributed its quota ®4vantages of applying automatic temperature control 
to the general success. This story has been told in wt go variety po neiggeenete meno 5 ees 4 
many forms. For example, Mr. J. F. Gairns so PEt SEPANG OVERA, eRnetine task Denrleeting Sales, 
years ago wrote an tacvealing volume entitled Railways oer aya. agate = or aire: 
for All, and now the publishers, Messrs. Ward, Lock , Seapenerten- Sings and multi-stage compassrars for | 
and Company, Limited, of London, have entrusted a| gnt items in the manufecturing activities of Meare 
revision of this work to Mr. J. Kenneth Taylor. The| J. Browett Lindley (1931), Linsited, ced Al 






































catalogue provides information on their features, together 
with a general specification, tables of dimensions and 
capacities and illustrations of representative installations. 

Presses —A valuable catalogue, affording notes on 
ress selection, and descriptions of the various types of 
* Lecra " presses made by the firm, bench presses, toggle 
drawing presses, cam action cut and drawing presses, 
double-sided built-up or solid frame presses, open front 
types and horn presses, has been received from Messrs. 
Lee and Crabtree, Limited, Wrose Brow Works, Shipley, 
Yorks. 

Mercury Rectifier Plants.—A recent issue of Bulletin 
Oerlikon, sent by Messrs. Oerlikon, Limited, Victoria 
House, Southampton-row, London, W.C.1, shows how 
the electricity requirements of tramway systems can be 
met by the use of mercury rectifier plants. Another 
article refers to a series of relays, which have been 
designed to solve satisfactorily types of protection 
problems. 

Pumping Problems.—A paper on Pump Service and 
Problems, written by Professor William Kerr, has been 
received from Messrs. Henry Wiggin and Company, 
Limited, Thames House, Millbank, London, 8.W.1. 
It affords, in small space, a complete review of the whole 
subject, and indicates the requisite properties that 
materials used in pump construction for various duties 
must have. 

Internal Isolation Switchgear.—A detailed description of 
single “bus bar, metalclad, com ound-filled internal 
isolation switchgear, in the form of a catalogue section, 
has been received from Messrs. Switchgear and Cowans, 
Limited, Old Trafford, Manchester. In this equip- 
ment the method used to isolate the circuit breaker 
from the line, while it remains stationary, is to move 
small plug or socket contacts. 

Drill Steel Sharpener.—The difficulty of making a 
good rock drill bit by hand has been got over by the 
introduction of a power sharpener. essrs. Holman 
Brothers, Limited, Camborne, call attention to their 
Newgrip machine for this purpose in a new catalogue 
iving particulars of design, capacity and operation. 

his equipment was designed specially to meet the needs 
of those who only employ a few rock drills. 

Pumps.—Messrs. George Cohen, Sons and Company, 
Limited, 600, Commercial-road, London, E.14, have 
issued a catalogue of the second-hand pumps which they 
hold in stock. They are of almost every type and 
suited to a wide range of applications. Accompanying 
folders deal with Premier portable power emulsion 
sprayers, the Warsop self-contained rock drill, road- 
breakers, trench cranes, and power rammers. 

Steel Pit Props and Arches.—Messrs. Dorman Long and 
Company, Limited, Middlesbrough, have issued a folder 


| on steel colliery arches, cambered joists and pit ay 
y 


made from joist sections ranging from 3 in. by 3 in. 

84 lb. to 6in. by Sin. by 25lb. They are prepared to 
supply heavier sections if required. An accompanying 
amphlet deals with pig-iron of foundry, hematite and 
Gaels qualities, as well as ferro-manganese and spiegel- 

eisen. 

Machine Tools—The first number of Churchill's 
Journal of Modern Production Practice, the house journal 
f Messrs. Charles Churchill and Company, Limited, 
Albert-street, Birmingham, provides a brief history of 


° 


| the firm, a reference to the Cub general utility lathe, an 


article on a visit to the works of Messrs. Cincinnati 
Milling Machines, Limited, at Birmingham, and others 
on “Our Improving Trade” and on the Churchill- 
Conomatic, four-spindle automatic 

Pumps.—The various |Fen Drainage Schemes have 
provided exceptional opportunities for the utilisation of 
pumping plant. A list of the 56 sets supplied by Messrs. 
Gwynnes Pumps, Limited, Hammersmith, London, W.6, 
shows that they range from a 12-in. set dealing with 
10 tons per minute, to a 102-in. set coping with 840 tons 
per minute. Other literature received from the firm 
deals with Star pumps, ranging from 2} in. to 8 in., 
and with their pumps for dredging and transporting 
abrasive solids. 

Rope Haulage Pulleys and Dredger Bucket Pins.—By 
means of effective illustrations, in a leaflet on the Hecla 
self-oiling pulley for ro ——_ Messrs. Hadfields, 
Limited, East Hecla and Hecla Works, Sheffield, shows 
how centrifugal force is utilised to ensure lubrication 
from an internal oil reservoir. A folder accompanying 
this deals with the Blackie self-locking dredger bucket 
pin, which possesses features which enable it to be secured 
effectively in the bucket eyes, with the assurance that it 
will remain tight indefinitely. 

Oil Pipes.—Under the title, Oil Country Tubular Goods, 
Messrs. Stewarts and Lloyds, Limited, King’s-buildings, 
Dean Stanley-street, Westminster, London, 8.W.1, have 
issued a catalogue of great interest to those concerned 
with oil practice. It affords specifications in brief of the 
various types of pipes, and states their characteristics. 
Tables give complete particulars of standard oil pipes 
and joints. In addition, information is given on Stewarts 
welded joints of both taper sleeve and spherical types, 
and on Victaulic joints and Johnson couplings. 


Diesel Engines and Electrical Equipment.—Messrs. The 
English Electric Company, Limited, Queen's House, 
Kingsway, London, W.C.2, have sent @ catalogue on 
Diesel engines of from 150 brake horse-power to 3,500 
brake horse-power, with many illustrations of design 
details and completed units. ith this there are a num- 
ber of leaflets on electric motors of the squirrel-cage 
type, of the three-phase type. and on single- hase, and 
direct-current machines. Other literature deals with the 
electric traction equipment of the Copenhagen suburbar 
lines, and with modern oil circuit-breaker design, in 
corporating the de-ionising method of arc control. 
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THE RECONSTRUCTION OF LEICES- | was then driven, the top of which was about 11 ft. 


| 


TER-SQUARE STATION, LONDON. | bove that of the first, and from this pits were sunk 
on to the brick work which had already been built 


|in the bottom heading. This method was adopted 

CONTINUING our account of the Leicester-square|in order that only a short length of the London 
station, the first operation in the re-construction | County Council sewer, which, as will be seen from 
proper was to build the walls of the escalator| Figs. 5 and 6, Plate I, gradually approaches the 
machinery chambers. The lower portion of the | escalator chamber wall, should be exposed at a time. 
south side wall of the machinery chamber for the |The machinery chamber wall was then built up to 
Piccadilly Railway escalators, which is indicated | the level for the grillage joists.on which, as shown 
in Fig. 2, Plate I, in our issue of July 5, was built | in the drawings, the columns carrying the booking 
by sinking a 7-ft. 8-in. Novelty shaft in the basement | hall roof stand. 


(Concluded from page 5.) 


iq. 14. HEADINGS 
Fig FOR MACHINE CHAMBER WALL 


chamber. Cast-iron tunnel segments were used for 
sinking several of the pits, which had to be taken 
below the level of the machinery chamber floor. 
Headings were also driven under the roadway to 
the booking-hall wall on the west side of Charing 
Cross-road, so that the girders could be erected on 
the columns and the booking-hall wall. In driving 


these headings, 6-in. by 4}-in. rolled steel joists were 
used for the head and side trees, and steel poling 
boards were also used, except where it was intended 
subsequently be removed. 
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Fie. 16. Lower Escacator-CHAMBER TUNNEL. 


of the station building in Cranbourn-street and| Possession of the basement of the Crown Hotel 
driving a heading of the same diameter under the | having been obtained, the next operation was to 
roadway. A heading 6 ft. 6 in. wide and 7 ft. deep | underpin five of the columns on which this building 


was then driven on the line of the machinery chamber 
wall; and from the bottom of this heading pits 
about 7 ft. deep were sunk. The concrete foun- 
dations for the walls were laid in these pits and the 
brick walls built upon them in the pits and heading 
to a height of 14 ft. Later, when possession of the 
street above was obtained, they were completed by 
sinking from the surface on to the portion already 
built and laying brickwork in the opening. 

The west side of the Hampstead Railway 
machinery chamber was constructed by sinking a 
6 ft. diameter shaft on the site of column 41 (see 
Fig 2) and driving a heading 5 ft. 6 in. wide and 
7 ft. deep in which the lower portion of the wall was 
built, as shown in Fig. 14, above. Another heading 


and one of those on which the London Hippodrome 
are supported, This underpinning is shown on the 
left of Fig. 6, Plate I. The booking-hall wall 
was then built up to the level of the grillage joists 
for the roof girders. These joists were generally 
built up on plain Staffordshire brindle brickwork, 
but, where they came near the underpinned columns 
of the Crown Hotel, 10-in. by 6-in. by 42-lb. rolled 


























was grouted with cement under pressure. In some 
cases, however, the girders were erected in the open 
after possession of one half of the roadway had been 
obtained. This necessitated cutting through the 
old pipe subway and this and the roadway were 
supported by temporary columns as shown in Fig. 15, 
and Fig. 18, on page 80, in order to prevent any 
subsidence while the headings were being driven, 
These columns were placed so as to be clear of the 
new roof girders. Fig, 18 also shows two steel gas 
mains which had been laid so as to be clear of 
the roof steel work. As will be seen from Fig. 15 
the wood blocks were also removed and 40-lb. rails 
were laid as a grid on the concrete bed to distribute 
the load. These rails were then covered with 
asphalt ready for the traffic, 

Several interesting problems were met with 
while preparing some of the column foundations, 
For instance, the foundations of columns Nos. 1 and 
2 at the centre of the booking hall had to be con- 
structed from the 5-ft, shaft and heading, which, as 
mentioned above, led to the by-pass for the western 
end of the diversion of the London County Council 
sewer in Cranbourn-street. These foundations were 
built through the wall of the passage which led to the 
emergency stair shaft in the old station and under 
the grillage joists which support the two columns 
at the corner of the old station building. Another 
intricate piece of construction was that necessary 
to provide a foundation for columns Nos, 22 and 23 
on the south side of Cranbourn-street. These 
columns support one end of girders Nos. 57 and 58, 
which had to be erected while the traffic was passing. 
To do this, headings, in which temporary brick piers 
were built, were driven 16 ft, apart under the road- 
way. The latter was then supported on témporary 
12-in, by 6-in. rolled-steel joists resting on these 
piers, while the excavation was carried out below it. 





| steel joists, 10 ft. long, were built into them in order 
| to avoid putting any extra load on the hotel founda- 
|tions. This is shown in Figs. 2 and 6, Plate I. | 
The grillages and columns were actually erected by 
driving headings out from the old pipe subway under 
Charing Cross-road and sinking pits on to the top 
| of the wall of the Hampstead Railway machinery 








The steel roof, in spite of its complicated 
design, was erected without it being necessary 
to insert any special packing pieces at any of 
the girder junctions and without any of 
the standard packing pieces being omitted, a 
result which reflects great credit on the engineers, 
draughtsmen, manufacturers, and erectors. After 
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the supporting columns and roof steel work had 
been completed, the spaces between the latter were 
filled in with concrete and a layer of asphalt was 





put down to a depth of just over 1 in. Upon this,/ 2 waRLEY H. DALRYMPLE HAY, MINST.C.E. 





4 in. of concrete was laid, followed by 4 in. of 
Tarmac, and lastly another layer of concrete, as | 
indicated in Figs. 8and 9, Plate I, in our issue of 
July 5. On this the foundations of the road and 
the wood blocks were laid. The Tarmac, which is 
sandwiched between the concrete, is intended as a | 
warning to road menders that when they reach | 
it they are nearing the roof of the station below. 
After fixing the roof and its supports, the excava- | 
tions for the escalator machinery chambers and) 
the new booking hall were proceeded with. 

The floors, both of the booking hall and of the 
escalator chambers, are of concrete, the latter as 
shown in Fig. 5, Plate 1, being surmounted by 
a series of walls of the same material as that used 
for supporting the escalator trusses. 

When finished, the booking hall, the extent of 
which is shown in Fig. 2, Plate I, will have a large 
glazed ticket office in the centre, the top half 
of which will be entirely of glass. It will be lighted 
by two rings of lights with diameters of 30 ft. and 
60 ft., respectively, the outer ring being divided 
by a row of columns, which will break up the 
circulating area. Additional light will be provided 
by the illuminated show cases and shops, which 
are being constructed in recesses round the outer 
wall. The wall linings and columns are faced 
with faience tiles of biscuit colour, while the flooring 
is of pressed white cement tiles. Panels of rubber 
flooring have been laid at the head of the escalator 
tunnels. As already mentioned, the booking office 
will ultimately be reached from the street by five 
stairways, the walls of which are being faced with 
polished granite and Portland stone. There is 
also a standard concrete and glass canopy with 
the usual illuminated bullseye signs at each| 
entrance. The entrance adjoining the Hippodrome | 
is emphasised by a bold blue faience tile archi- 
trave band. At the bottom end of the Little 
Newport-street entrance there will be a telephone | 
hall containing 16 booths. 

Durthg the progress of the work on the booking 
hall, which we have just described, a start was made 
on the driving of the two main escalator tunnels. 
The construction of the lower escalator chambers. 
a view in one of which is given in Fig. 16, 
and the connecting passages between the latter 
and the existing railway platforms was also 
proceeded with. To effect this, a working shaft 
with an internal diameter of 12 ft., was sunk | 
to a depth of 80 below street level on a site just | 
to the north of the junction of Long Acre and | 
Upper St. Martin’s-lane, as shown in Fig. 19. | 
From this point, a temporary working head-| 
ing, 9 ft. in diameter, was driven on a falling 
gradient of 1 in 300, first in a south-westerly | 
and then in a westerly direction, under Great | 
Newport - street, finally turning northward at | 
level 95-00, as can be seen in Fig. 1, until it} 
abutted against the site of the eastern wall of the 
Hampstead Railway escalator chamber. The work- 
ing shaft was also carried down further to a depth | 
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of 22 ft., at which point a 9-ft. heading similar to 
that just described was driven in a straight line 


directly below the first, until it abutted against | forced in by compressed air at a pressure of 80 Ib. | segments of each ring and between the adjoining 


the site of the north-eastern wall of the Piccadilly 
Railway escalator chamber. This will also be 


clear from Fig. 1, where the run of the heading is | 19 rings length down from the top. As the length 


indicated by the letters X and Y, and from Fig. 19. 
From these two points, 9-ft. Novelty headings 


per square inch. These headings were then enlarged | rings are metal to metal, while the circumferential 
downhill to 14 ft. diameter, starting from a point | joints were made with packings of soft creosoted 
wood, which were afterwards cut out and the back 
above this point lay through loamy sand and /| of the joint caulked with lead to a depth of 2 in. 
ballast, it was thought advisable to construct it/To ensure watertightness bitumen sheeting was 


were driven uphill ona slope of 30 deg. for the | from the booking-hall level. A chamber consisting | then put over the joints by heating it with a blow- 


| 


full length of the two escalator tunnels, and these 
headings were subsequently enlarged downwards, 
first to a diameter of 14 ft. and then to the full | 


| 


of 14-ft. diameter tunnel segments, was formed at | lamp, so that it adhered to the tunnel segments. 
the lower end of each tunnel, and this, like the | The flanges were also filled with concrete. 
escalator tunnel itself, was subsequently enlarged| The connection between the 22-ft. 9-in. diameter 


diameter of 22 ft. 9 in. The Hampstead escalator | to the full diameter of 26 ft. Both the chambers| escalator tunnel and the lower 26-ft. diameter 


tunnel is 117 ft. 6 in. long, and has a vertical rise 
of 58 ft. 9 in., while that serving the Piccadilly | 
Railway is 161 ft. 6 in. long, and has a vertical rise 
of 80 ft. 9 in., thus making it the longest in the 
world. 

The work of constructing these tunnels was | 
carried out in free air, the 9-ft, Novelty headings | 
being mined for not more than one ring length at a | 
time. The space between the ground and the iron | 
lining was grouted with Portland cement, which was | 


and the tunnels are constructed of cast-iron | escalator chamber is made with a bulkhead ring 
rings, each ring being made up of flanged seg-| and a section of 26-ft. diameter ring with a vertical 
ments which are connected together so as to/curve of 30 deg. This is followed by a straight 
form a continuous cylinder. Each ring consists | length of ten rings, another length on a 20 deg. 
of a varying number of segments, depending on the | horizontal curve and, finally, by a straight length of 
diameter of the tunnel, and is fitted with radial | 19 rings leading to the third of the connecting 
flanges, a single key-piece with inclined flanges and | passages, as shown in Fig. 1. The layout and con- 
two special segments, of which one flange is radial | struction of the passages themselves will be clear 
and the other is formed to fit the inclination of the | from Fig. 1, and from Figs. 3 and 4, PlateI. These 
key-piece. The longitudinal joints between the | apply particularly to the Piccadilly Railway, though 
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the arrangements on the Hampstead Railway are 
almost exactly the same. As will be seen, these 
passages are rectangular in section and 7 ft. 9 in. in 
internal width, with an arched roof. The walls and 
supporting piers are of brindle or hard red brick- 
work, in 3 to 1 Portland cement concrete, while the 
stairways leading down from above to the plat- 
forms, consist of steel frames embedded in concrete 
—a type of construction necessitated by the close 
proximity of the two station tunnels, as shown 
in Fig. 20. 

It may be added that the 9-ft. heading which was 
used for the- construction of the Hampstead line 
escalator tunnel, is now being employed for carrying 
cables between a new sub-station, which has been 
built on the working site in Upper St. Martin’s-lane 
and the railway. This has necessitated the con- 
struction of two short lengths of 7-ft. inclined 
tunnel, as shown in Fig. 19. As will be seen, one 
of these is connected through three special lengths 
of 9-ft., 12-ft. and 14-ft. internal diameter, respec- 
tively, and a further short length of 7-ft. tunnel to 
the south-bound tunnel of the Hampstead railway. 
The other is similarly connected through a 7-ft. 
inclined tunnel, a 9-ft. chamber, and a further length 
of 7-ft. tunnel, which curves upward to the existing 
cable tunnel alongside the northbound tunnel of the 
railway. It will also be seen that the original shaft 
is connected in the same way to the Piccadilly Rail- 
way by a short length of 7-ft. tunnel, this also 
being used for the accommodation of cables. All 
these tunnels are of standard ‘‘ tube ” construction. 

The station is equipped with six escalators, three 
for the Piccadilly line and three for the Hampstead 
line, these being accommodated in the two tunnels 
whose construction has just been described. The 
former, as stated, are 161 ft. 6 in. in length and 
have 304 treads, and their general appearance is 
indicated in Fig. 17, on page 80, a view taken 
from the lower chamber. The Hampstead line 
escalators are 117 ft. 6 in. long. They are all 
capable of a maximum speed of 180 ft. per 
minute, but are run at 165 ft. per minute during 
the busy hours and at 125 ft. per minute at 
other times. They have the standard form of 
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polished teak balustrading and decking. The arches 
of the tunnels are finished in flat white distemper 
and lighting is effected by means of bronze pedestal 
lamps, set at intervals along the decking of the 
balustrades. These lamps are protected by shades. 

The existing station platforms have been com- 
pletely renovated and re-tiled with cream-coloured 
tiles, which are emphasised by bands of blue. The 
constructional recesses, which occur at intervals 
along the platforms, have been utilised to accom- 
modate seats and automatic machines flush with 
the station wall. The signal lights and drivers’ 
headway clocks have also been arranged on bronze 
panels flush with the tunnel headwall and the 
same metal has been used for the staircase hand- 
rails, lighting fittings and automatic machines. 

In conclusion, it may be said that the main 
contractors for the constructional work were Messrs. 
John Mowlem and Company, Limited, 91, Ebury 
Bridge-road, London, S8.W.1, and Messrs. John 
Cochrane and Company, Limited, 39, Victoria- 
street, London, 8.W.1, the escalators being supplied 
and erected by Messrs. Waygood-Otis, Limited, 
Falmouth-road, London, 8.E.1. The work in- 
volved the excavation of 34,000 cub. yards of clay, 
and the employment of 1,350 tons of steel, 7,000 
cubic yards of concrete, 3,150 tons of cast-iron tunnel 
segments and 1,000,000 bricks. The entire re-con- 
struction was carried out under the general super- 
vision of Sir Harley H. Dalrymple Hay, M.Inst.C.E., 
11, Regent-street, London, 8.W.1, the consulting 
engineer to the London Passenger Transport Board, 
to the requirements of the Board, as specified by 
Mr. Arthur R. Cooper, M.Inst.C.E., chief engineer. 
The resident engineer was Mr. D. F. C. FitzGerald. 
The architectural work has been carried out to the 
designs of Messrs. Adams, Holden and Pearson, 
9, Knightsbridge, London, 8.W.1, acting in colla- 
boration with the architectural staff of the London 
Passenger Transport Board. 








AsBEsTOs In QuEBEC.—The production of asbestos 
in Quebec totalled 67,429 tons during the first five months 
of 1935, against 54,169 tons in the corresponding period 
of 1934. 

















THE EMBRITTLEMENT OF STEELS 
DUE TO SOAKING AT. HIGH 
TEMPERATURES. 

By D. A. N. Sanpirse, M.Sc., A.M.Inst.C.E. 


In a recent paper by Bailey and Robertse* it 
was suggested that there was not sufficient informa- 
tion available to enable engineers to choose the 
best steels for such services,as turbine bolts and 
studs. In modern central station these 
bolts and studs are maintained at about 450 deg. C. 
for long periods, and it seems likely that some steels 
which have been used for this service have a ten- 
dency to become very brittle under these conditions, 
This tendency may easily lead to. fracture, or 
partial fracture, when the top casing of a, turbine 
is lifted. 

The following work was carried out, with a view 
to determining which types of steels are most 
satisfactory for the above service. It was consi- 
dered advisable to test only those steels which are 
at present being sold in large quantities for the 
manufacture of high-tensile bolts, turbine discs, 
&c. After careful consideration, four special steels 
supplied by Messrs. Samuel Fox and Company, 
Limited, were selected for test. 

The obvious test for brittleness in this case was 
the Izod impact test and the variables decided 
upon were the period of soaking at 450 deg, C., 
and the temperature at which the steels were 
tempered. The four steels tested were those 
marketed under the names Durehete, Tormane 
Major, Tormanc, and Tormol. Perhaps it should 
be emphasised that steels advertised as being 
free from temper-brittleness, that. is, brittleness 
produced by tempering, are not necessarily also 
free from a tendency to become brittle after pro- 
longed soaking at 450 deg, C. 

The four steels were oil-hardened at 850 deg. C., 
840 deg. C., 830 deg. C., and 830 deg. C., respec- 
tively, in the order given above, for all tests. The 
test pieces were all of the three notch British standard 
Izod form, 13 cm. long. It was considered desirable 
to aim at a high degree of consistency in the Izod 
tests, and for this reason the notches were not cut 
in the bars until after hardening, tempering, and 
soaking were completed. This necessitated grinding 
the notches, but it avoided distortion of the notches 
and consequent possibility of inaccuracy in the 
Izod tests. 

It was decided to avoid extreme tempering 
temperatures of 500 deg. C. or 650 deg. C., and to 
concentrate on those more common for high-tensile 
bolts. Two groups of tests were therefore carried 
out, the first group on all four steels oil-tempered 
at 575 deg. C., and the second group on all four 
tempered at 600 deg. C. 

The furnace available for the heat. treatments 
was & vertical electric one with internal dimensions 
5 in. diameter and 10 in. deep, capable of attaining 
a temperature of 1,050 deg. C. in one hour. There 
was one wall-type regulating resistance with ten 

he i i ice in High-Tempera- 
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stops in the furnace circuit, and the furnace was | second series tempered at 600 deg. C. The equa-| days. In the former case there is a slight fluctuation 
fitted with a pyrometer reading temperature direct. | tions to the curves for Tormanc in Fig. 3 and in| in the Izod value during the first four days, but 


With he lowest current possible with this arrange- | 
ment it was found that the stable temperature 
reached by the furnace was 550 deg. C., which was 
too high to represent average turbine temperatures, 


Fig. 4 can both be expressed fairly closely in the 
form :— 
a 


b@ Ss 


after that the value becomes quite constant. 
The steels Durehete, Tormol and Tormanc Major 


|all contain molybdenum, and are all unaffected 


in their Izod values for the tempering temperatures 


but by adding « fixed resistance to the circuit and| where Z is the Izod value in foot-pounds after a/|considered, whereas Tormanc, containing no 
adjusting the regulator it was found possible to| soaking time ¢ in days. The values of a and 6| molybdenum, suffers serious embrittlement for 


stabilise at 450 deg. C. to within a few degrees | 
without the complication of a thermostat. This | 
was considered a satisfactory reproduction of actual | 
conditions in a turbine, which is also liable to vary | 
a few degrees under load. In a further attempt to | 
approximate to turbine working conditions, the | 
hardened. and tempered test pieces were placed | 
in the cold furnace, brought quickly up to 450 deg. C., 
kept at that temperature for a number of ay 
and then odoled in the furnace to atmospheric 
temperature. Soaking tests were carried out with 
four test pieces in the furnace each time, one of | 
each steel, and in the first series of tests five soaking | 
periods were tried, of one, two, four, eight and | 
sixteen days, respectively. The results showed | 
no changes in the Izod values of any of the steels | 
after eight days, however, so that in the second | 
series of teste the sixteen-day period was omitted. 
Taste 1.—Values of “a” and “b.” 


en pt et 
Ateel a b. 


Tormanc tempered at 575 deg. C. 


41-2 
Tormanc tempered at 600 deg. C. . | 


56-2 | 


0-16 
0-56 


From a few preliminary tests on the empty 
furnace it was found that by applying the maximum 
heating current for ten minutes, then putting in 
the fixed resistance, and finally moving the regulator 
handle from stops 10 to 7, one at a time, at half-hour 
intervals after the start, a temperature curve as 
shown in Fig. 1 was possible. It was considered 
desirable to do this so as to avoid overshooting the 
stable temperature of 450 deg. C. Without this 
precaution, the rapid heating at the start would 
lead to a temperature well above 450 deg. C., for a 
comparatively short period commencing about 
15 minutes after the start, and thus giving condi- 
tions not comparable with those in a turbine. 

It so happened that the furnace used was arranged 
with a hole in the bottom, through which it could 
be filled with nitrogen from a nearby cylinder, 
after closing the lid. For a number of soaking 
periods this was done, with a view to keeping down 
oxidation and consequent inaccuracy in the standard 
Izod section of 1 cm. square, but after a number 
of tests, this refinement was dispensed with, as 
oxidation, even after sixteen days in air, was not 
found to be worth considering. Mention is only 
made of this refinement in order to indicate that 
throughout the work a special effort was made 
to obtain a high degree of accuracy in the experi- 
mental results. 

A cooling curve taken at the end of one of the 
soaking tests is given in Fig. 2. The equation 
to the curve is almost exactly :— 

Q 445 


= Fai 
where @ is the temperature in deg. C., and ¢ is the 
time in hours from the moment of switching off 
the current. 
The care taken in the preparation of the test 





pieces and the grinding of the notches was found to 


TABLE II.—Cusmicat Composition or Srexvs TEsTep. 


for each of the three curves are given in Table I. 
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(s003.0) Time in Days -gyaurermmc” 
The compositions of the four steels tested were 
kindly supplied by the manufacturers for publication, 
and are given in Table II. 
With regard to the impact figures obtained for 
Durehete, these are considerably lower than are 
usually obtained from the steel in the condition 





j 
Si. 


Ni. Cr. Mo. 








Per cent. 
0-237 

| 0-165 
0-171 


Tormol 0-239 


Per cent. Per cent. Per cent. 
1-16 0-59 


0-2 
0-49 


0-71 


0-031 2-64 | 








have been worth while when the impact teste were 
carried out, the variation in the values obtained 
on any one bar being in no ease more than two 
or three foot-pounds, so that reliable averages | 
could be taken for each test piece, These average 
impact values are shown plotted on a base represent- 
ing the soaking period, in Figs. 3 and 4, Fig. 3 
being for the first series of tests with a tempering 
temperature of 575 deg. C. and Fig. 4 for the 





recommended for service. The steel is normally 
tempered at temperatures above 640 deg. C. 
Conclusions.—From an examination of the 
curves in Figs. 3 and 4 it is evident that, so far 
as the four steels tested are concerned, a tendency 
to embrittlement will either not be present at all 
or else it will be very distinct, and in the latter case 
the embrittlement will take place quite rapidly, 
and will reach its maximum amount in four or five 





both the tempering temperatures. Other investi- 
__ Fig.2. 
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(s00s.8,) Time in Hours. 


gators have suggested that the presence of man- 
ganese may tend to produce embrittlement if the 
amount is more than about 1 per cent., and the 
results obtained for Tormanc are a check on this 
conclusion. It should, however, be particularly noted 
that the presence of a very small percentage of 
molybdenum may counteract this effect of man- 
ganese. The results on Tormanc Major, containing 
practically as much manganese as Tormanc, and 
0-2 per cent. molybdenum in addition, demon- 
strate this point. 

The author, in conclusion, wishes to acknowledge 
his indebtedness to Professor S. Lees, for encourage- 
ment and facilities granted in his department. 
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THE DROITWICH BROADCASTING 
STATION. 
(Concluded from page 52.) 

ConTINUING our description of the Droitwich broad- 
casting station, the long-wave transmitter is designed to 
deliver 200 kW of unmodulated high-frequency power 
to the aerial and to cover a frequency band of 240 kilo- 
cycles to 158 kilocycles per second (1,250 m. to 
1,900 m.), the working frequency at the present time 
being 200 kilocycles per second (1,500 m.). It was 
manufactured by Messrs. Marconi’s Wireless Telegraph 
Company, Limited, Electra House, Victoria-embank- 
ment, London, W.C.2, to the performance specification 
of the British Broadcasting Corporation. 

The major consideration governing its construction 
was the necessity of ensuring a linearity and ree owed 
response comparable with or better than that y 
obtained from the stations in the medium wave band. 
In addition, the output necessitated special considera- 
tion of the system of modulation to be adopted for the 
following reasons: While a satisfactory transmitter 
with a carrier output of 150 kW and modulation at 
a low power level can be produced, in order to prevent 
serious side band cut-off, particularly at relatively long 
wave lengths, the circuits of the modulated high- 
frequency stages would have to have been of 4 
complicated design and would have been critical to 
adjust. Conversely, if these difficulties were avoided 
by using anode-voltage modulation of the final 
amplifier, even greater difficulties would have been 
encountered, for iron-core inductances or trans- 
formers capable of handling such large amounts 
of energy without serious distortion would have to 
have been designed. A system of modulating the 
penultimate amplifier by means of series-connected 
modulators, which has been develo by Mr. W. T. 
Ditcham, of Messrs. Marconi’s Wireless Telegraph 
Company, was therefore adopted. In this system the 
main modulator valves and the modulated’ amplifier 
valves are connected in series with each other and with 
the source of high-tension supply. Consequently varia- 
tions in the impedance of the modulator anode circuit, 
due to low-frequency variations of the input voltage, 
cause the effective high-tension voltage applied to the 
modulated amplifier anodes to vary in sympathy, thus 
effecting modulation. This arrangement avoids the use 
of iron-core apparatus in any of the low-frequency 
circuits and reduces the number of amplifying stages 
subject to modulation to one only. An additional 


| advantage is that distortion is reduced and the transient 
| wave forms are more faithfully reproduced, owing, 


probably, to the absence of iron-cored apparatus. 
The principal components of the transmitter are 
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carried on a single 
rod of the same 
material, which 
moves vertically 
between the four 
fixed contact sup- 
ports. The rod 
carrying the mov- 
able contacts is connected by a system of 
cranks to an operating handle near the front of 
the compartment. The anode blocking con- 
densers are mounted on an insulated rack at 
the back of the cubicle, their cases being 
located by metal guides. 

The size and weight of the CAT14 valves 
made it necessary to provide a safe means 
of transporting them between the valve 
store and the transmitter. This is accom- 
plished by a well-sprung rubber-tyred truck, 
which is fitted with a manually operated jack. 
This truck, an illustration of which appears 
in Fig. 16, Plate V, is wheeled to the valve 
compartment, and the valve with its water 
jacket is lowered on to spigot supports, which 
engage with the plate on which the valve 


Field Strength, Millivolts Per Metre 
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arranged in four units, each of which is a two-storey 
structure and consists of an aluminium framework 
strengthened by steel members and faced with 
aluminium or glass panels. Views of these can be seen 
in Figs. 2 and 8, on pages 49 and 51, ante. The 
upper storey is situated in the gallery of the trans- 
mitter hall and consists of cubicles in which the 
valves, high-frequency circuits, valve isolating switches 
and meters are housed, while the lower storey com- 
prises the anode cooling water insulating hose coils, 
filament generator field regulators, contactors and 
other auxiliaries. The first cubicle, contains the 
two-stage low-frequency amplifier. This consists of 
one DET2 valve, followed by one MT9L valve, which 
is resistance-capitance connected to the main modula- 
tors, consisting of four CAM3 valves. The second 
cubicle contains the screen-grid amplifier. This consists 
of one ACS/2 valve with the associated circuits for 
coupling to the grids of the modulated amplifier 
consisting of four CAT6 valves. The main amplifier 
is contained in the next two cubicles, each of which 
houses three CAT14 valves, while the fifth cubicle 
contains the main output circuits. As a guide to 
the construction of the remainder a detailed descrip- 
tion of one of the third type of cubicle will be sufficient. 
The top half is 9 ft. 6 in. by 7 ft. 6 in. by 7 ft. high, 
and is sub-divided into three compartments by sheet 
steel partitions. Each of these compartments con- 
tains a valve. At the rear are mounted the manually 
operated valve isolating switches. These consist of 
four vertical Mycalex rods on which the stationary 
contacts are mounted, while the moving contacts are 








is mounted. 

The cooling of the valves on the long wave 
transmitter is effected by an external totally-enclosed 
system. This is fed from a 2,360 gallon tank on the 
roof of the transmitter hall from which a 6-in. copper 
pipe conveys distilled water to two booster pumps in 
the basement and then through insulating hose coils 
to the anode water jackets. A view of these jackets 
appears in Fig. 17, Plate V. The outlet from the 
jackets is similarly connected through hose coils to a 
tank in the crypt. The water from this tank is pumped 
through a cooler, which consists of a battery of copper 
tubes mounted over a section of a reservoir and is 
capable of dissipating 535 kW continuously when the 
rate of flow is 250 gallons per minute. The temperature 
at the valve jacket outlets does not usually exceed 
120 deg. F. A pair of pumps lift the water from the 
reservoir over the surface of these tubes and then 
pass it back into the gravity tank on the roof. 

In order to ensure that a failure of the booster pumps 
does not reduce the pressure at the anodes to a dan- 
gerously low figure, two pumps, both of which are 
capable of dealing with the total water flow, are con- 
nected in parallel with a common discharge, in which is 
placed a restriction valve. This valve is adjusted 
until normal flow is obtained, under which circumstances 
the pumps are working with considerable slip. If 
one pump of the pair fails, however, its back-pressure 
valves closes and the other maintains the pressure 
with a reduction of only a few gallons per minute in 
the total flow. 

Turning to the electrical details of the transmitter, 
the high precision master oscillator equipment, which 
is connected to the high-frequency amplifier as shown 
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in Fig. 13, consists of a master oscillator valve of the 
Marconi LS5 type, which is maintained in self-oscillation 
by means of capacitance-reaction at a frequency of 
100 kilocycles per second. It is rack mounted and 
is installed in a separate room adjacent to the trans- 
mitter hall. The tuning circuits are situated in a 
chamber the temperature of which is controlled by a 
thermostat to within 0-2 deg. C. In addition, stabilisers, 
consisting of ballast lamps and gas-discharge tubes, 
are employed to control the filament and anode supplies 
to the master oscillator and succeeding stages. These 
are fed by metal rectifiers mounted on the equipment 
rack. The critical frequency of 100 kilocycles per second 
is raised to 200 kilocycles per second in one doubling 
stage and the output is amplified, the arrangement 
being such that the modulation of the master oscillator 
by the transmitter is prevented and that the power 
level is raised to a value, about 10 watts, which is 
suitable for exciting the screen-grid valve in the 
transmitter. The stability of the master oscillator 
is of the order of 10 in one million over a period 
of 24 hours, and in view of the international situation, 
the output frequency can be rapidly and continuously 
varied between 150 and 240 kilocycles second. 

The output is passed to the first high-frequency 
amplifier, the arrangement of which is shown diagram- 
matically on the left of Fig. 13. This consists of a single 
Marconi ACS/2 screen-grid valve, whose control grid 
is paatrely iassed and fed directly from the master 
oscillator through a or per-insulated cable. The 
anode supply to the valve is obtained from the 5,000- 
volt high-tension supply through a high-frequency 
choke and voltage dropping resistance. Thescreen-grid 
potential is also obtained from the 5,000-volt supply 
by means of a potential-divider arrangement. e 
high-frequency output is taken off through a blocking 
condenser to a circuit containing a coupling coil. This 
coupling coil is entirely insulated from earth so as to 

revent the full direct-current potential at the modu- 
tor anodes being applied across the magneti - 

coupled coils, as wo otherwise happen, since the 

output circuit of the screen-grid valve is earthed. 

e ratio of input to output power in this stage is 
unusually high, inasmuch as the 8 ty supply to the 
grid circuit from the master oscillator is of the order 
of 10 watts, while the output is of the order of 750 watts. 
This is sufficient to drive the grids of the succeeding 
stage, which has an output power of 17 kW, to satura- 
tion. It is due to the high ratio of input to output 
obtainable by the use of a screen-grid valve that it 
has been practicable to limit the total number of 
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high-frequency amplifying stages to three. Turning to 
the low-frequency ongliten, the arrangement of 
which is shown diagrammatically on the lower 
left-hand side of Fig. 13, these are connected to the 
speech-input system where the volume of the incoming 
programme is equalised to 16 decibels below zero 
volume. (Zero volume is defined as that volume which 
will give a maximum deflection during loud passages 
on a meter calibrated to read maximum on a tone of 
1,000 cycles per second at zero voltage level, i.e., 
0-775 volt r.m.s.). The amplifiers themselves consist 
of two resistance-capacitance coupled stages of one 
DET3 valve and one MT9L valve, and are connected 
to the four CAM3 valves, which form the main modu- 
lators. As already mentioned, these modulators are 
connected in series with the high-tension supply to 
the oscillator anodes. As, under these conditions, it 
is not possible, with valves of this type, to obtain 
a ratio of anode direct-current voltage to peak output 
voltage greater than 0-7, assuming a reasonable power 
input to the valve and linear conditions, it is necessary 
to apply an anode direct-current output voltage of 
10,000 volts to 11,000 volts in order to obtain the peak 
voltage of 7,000 volts, which is required to modulate 
the penultimate amplifier. 

The modulated amplifier, to which the high-frequency 
amplifiers and modulators are connected as shown in 
Fig. 13, consists of four CAT6 valves connected in 
parallel push-pull. These each have a maximum 
anode dissipation of 12 kW, and are used fer exciting 
the grids of the CAT14 valves in the main amplifier. 
This gives a margin of power adequate to achieve 
maximum linearity, to avoid critical circuit adjust- 
ments, and to obtain long life. The grids of the four 
valves are excited in pairs differentially by being 
connected to opposite ends of a closed circuit, which 
is provided with a centre point earth in the form of a 
split capacitance. Each valve is provided with a grid 
condenser and resistance, and the whole of the closed 
circuit exciting the grids is at a potential above earth 
equal to that of the modulator anodes. 

The design of the main amplifier was determined 
by the fact that the conversion efficiency of an amplifier 
of its type with the carrier-current unmodulated, but 
with circuits adjusted for sensibly linear amplitude 
ee at a modulation percentage of 90, is of the 

of 33 per cent. In this instance the valves in 
the main amplifier, when operating at a conversion 
efficiency of 31-6 per cent., are required to handle an 
input of 490 kW, of which 335 kW is dissipated at the 
anodes. Tests showed that CAT14 valves, which were 
the largest permanently-sealed valves made at the 
time, were suitable. ese have a total emission of 
100 amperes, a maximum anode voltage of 20,000, 
and a maximum anode dissipation of 150 kW. In 
order to obtain the performance required four valves 
of this type were connected in parallel push-pull. 

Owing to the large dimensions and weight of these 
valves, it is necessary to provide adequate spares in 
situ, in order to reduce loss of time due to valve failure 
to a minimum. For this reason, six valves are pro- 
vided, three on each side of the push-pull, each valve 
being connected through a grid-anode isolating switch. 
The anode of each valve, in the final stage, is connected 
to the positive high-tension direct-current "bus bar 
th h a separate high-frequency choke, the individual 
high = outputs being led away through 
separate blocking condensers, This ensures that ‘the 
parallel capacitance across an individual valve is 
reduced to a minimum, and that each valve is con- 
nected to the high-tension direct-current supply 
through a reactance of relatively high value. It also 
enables limiting and stabilising resistances to be used 
in the anode of each valve. Cross-connected balanci: 
condensers are employed to stabilise the final an 

nultimate stages of the transmitter at the carrier 
frequency. Spurious oscillations at frequencies higher 
or lower than that of the carrier are sup by 
stabilising resistances connected directly to the anode 
and grid of each valve. Power losses due to the 
direct-current component are prevented by shunting 
these resistances with inductances of an appropriate 
value. As a further precaution against instability, 
small condensers of es 0-0002 » F capacit- 
ance are connected each leg of the filament of 
each valve to its grid, the condenser being mounted 
on the valve structure itself in such a way that the 
impedance between and filament is reduced to a 
low value. These details are not shown in the diagram. 

The terminals of the individual blocking condensers 
remote from the anodes are connected in on 
each side of the main push-pull output it, and 
the common lead is taken to a circuit comprising mica- 
dielectric oil-immersed condensers with inductances 
formed from 1}-in. diameter tube. This 
circuit constitutes the first section of a network between 
triple aaa and the feeder line, and serves the 
triple purpose of a harmonic filter, aerial compensa 
network, and coupling circuit, For the sun a 
fine adjustment, two oil-dielectric variable condensers 





are print These are connected from opposite sides 
to the centre-point carth. 

Owing to the non-linear relationship between the 
grid current and voltage, serious amplitude distortion 
results unless precautions are taken to ensure that the 
circuit supplying the grid excitation has sufficiently 
good tion to supply the heavy peaks of current 
drawn by the grids of the CAT14 valves without distor- 
tion in the voltage wave form. This difficulty has been 
overcome by feeding the grids from a heavily-damped 
circuit having an impedance which is low com 
with the minimum instantaneous resistance likely to 
be reached in the grid cathode circuit. Such a circuit 
is capable of supplying the heavy peaks of grid current 
without distortion of the voltage wave form and 
without affecting materially the back electromotive 
forces on the anodes of the power valves. Moreover, 
as the grid current tends to drive the generator which 
supplies the negative bias of from 250 volts to 300 
volts, this machine has had to be shunted by a non- 
inductive resistance. The heavy peaks of rectified 
current are smoothed by a condenser. 

The arrangement of the aerial tuning and coupling 
circuits is also shown in Fig. 13, but as the design of 
these is governed primarily by the aerial characteristics, 
the latter may be considered first. The ideal aerial 
for broadcasting purposes would be one which would 
not exhibit an appreciable change of resistance or 
reactance over the — of frequencies represented by 
the carrier frequency plus or minus at least 7,000 cycles 
per second. Mechanical and economic limitations on 
the number and height of the masts make it impossible 
to fulfil such conditions at frequencies of 200 kilo- 
cycles. Fortunately, however, the use of suitable 
networks makes it possible to obtain a reasonably 
flat frequency-response characteristic. The choice of 
aerial is also governed by several other factors, such 
as radiation e ye mechanical! strength, the current- 
——- capacity of the aerial wire, and cost. As far 
as wy he sews. characteristic is concerned the choice 
lay between a system employing several 500-ft. masts 
and supporting a relatively complicated form of aerial 
and a pair of higher masts supporting a simpler type. 
Calculations and model experiments led to the adoption 
of two 700-ft. insulated masts and a single-wire T-aerial, 
as, in addition to simplicity, mechanical strength and 
satisfactory frequency characteristics, this enabled a 
lower aerial current to be used for a given power and 
= a slightly higher radiation efficiency. Both the 

and short-wave ials are supported on two- 
staged lattice steel masts 700 ft. high and 600 ft. 
apart. 

Peach mast is secured by three sets of three stays, the 
stay-block radius being 480 ft. The stays are Coches 
at 150-ft. intervals by -type insulators, while the 
masts themselves are Mn at the base by porcelain 
insulators which are capable of withstanding a peak 
voltage of 7,000 volts at 200 kilocycles per second. 
These insulators are visible in Fig. 18, Plate V. The 
weight of each mast is 100 tons, but the load on 
the base insulators is increased to 150 tons by the 
stay tension. The down lead consists of 640 ft. of 
19/0-064-sq. in. cable and the horizontal portion of 
550 ft. of 19/0-128-in. cable, both of silicon-bronze. 
At a point midway between the two masts and just 
clear of the line joining them is situated the aerial- 
transformer house, to which the transmitter is con- 
nected by an open-wire feeder supported on the steel 
poles. This aerial-transformer house contains the 
coupling circuit between the feeder and the aerial, the 
whole equipment being in duplicate. 

As serious attenuation of modulation frequencies 
above 2,000 cycles per second would result if an aerial 
of the design used were coupled direct to the trans 
mitter, a special network is used to ensure a response 
curve which is sensibly flat up to 7,000 cycles per 
second. This is shown diagrammatically on the right 
of Fig. 13, and consists of an intermediate circuit 
situated in the transformer-house, which is coupled 
by mutual inductance to the aerial circuit. A net- 
work consisting of capacitance and inductance is 
provided in this intermediate circuit for the correction of 
the two side-band frequencies which lie at approximately 
— intervals below and above the carrier frequency. 
The input impedance-frequency characteristic at this 
point in the circuit is approximately symmetrical. 
An impedance-transforming network and an im ce 
are connected between this point and the feeder line, 
and a number of others are inte between the 
sending end of the feeder line and the anodes of the 
final amplifier. The properties of these networks are 
such that they present input imped freq y 
characteristics similar to, or inverse to, the terminal 
impedance characteristics. This enables 





“transducers” to be built up which, while providing 
correct impedance matching between the output of 
the transmitter, the transmission line and the aerial 
at a carrier frequency of 200 kilocycles per second, 
also reduce the attenuation and distortion of the side 
bands corresponding to higher modulation frequencies 





to a minimum over the transmitted band and suppress 
the radio-frequency harmonics. 

The continuously variable inductance which, with 
the coupling inductance serves to bring the aerial 
system into resonance at the carrier gg | of 200 
kilocycles per second, is shown in Fig. 19, Plate V. 
It consists of five turns of 1}-in. diameter copper tube, 
and is provided with a rotating radial contact arm, 
which is fitted with 1 sq. in. copper-graphite bushes at 
each end. This arm makes contact with a central 
brass sleeve and also with the turns of the coil, a screw 
thread being provided on the central drive spindle, so 
that the arm remains normal to the coil axis in any 
position. The inductance can, therefore, be varied 
without overheating the contacts when 100 amperes at 
200 kilocycles is passing. The coupling transformer is 
wound with stranded wire on frames consisting of 
porcelain cleats. The secondary consists of two coils 
mounted co-axially within the primary. These are 
wound in the opposite sense and are connected in 
parallel. They are mounted on runners and may be 
moved simultaneously towards or away from the centre 
of the primary by a central wooden shaft which is 
spovides with a left-hand and right-hand thread. In 
this way it is possible to obtain symmetrical potential 
gradients on both coils with regard to their geometrical 
centres. This form of coupling is considered to be the 
best when it is necessary to couple an earthed system to 


Tasie I.—Power Balance Sheet. 











Output In 
Plant Item. | ~ | = 
20,000-volt rectifiers . . de be 570 602 
Filament-heating motor-generators : 
Four CAT14 valves -. 57 
Four CAT6 valves a 6 
Four CAM3 valves 5-7 
-frequency am; 
1st high-frequency ampli- 
fler, and 2-6 
no 71-3 99 
Auxiliary anode H.T. 
ators (5,000 volts, 0-5 ampere). . 2-5 3-4 
Grid negative motor-; tors : 
amplifier ( volts, 8 am- 
Modulators (1,400 volts, 0-32 am- 3 , 
) 2-8 4:3 
Low-frequency am (550 
volta, 0-44 ampere : ‘a 
Water circulating pumps, air com- 
pressors, control-room equipment 
a mus .. ee ag 43 
Total 751-7 











one symmetrically-balanced with respect to earth, since 
unbalancing due to inter-winding capacitance is avoided. 

The earth system is composed of 72 No. 16 8.W.G. 
copper wires, which are buried in the ground at a depth 
of about 9 in. Each wire extends to a point 700 ft. 
from the nearest portion of the top hamper of the 
aerial. To provide an earth for the medium-wave 
transmitted, a copper strip extends some 300 ft. in 
each direction from the aerial-transformer house 
across the radial wires to which it is connected. A 
number of additional buried wires extending in both 
directions are also connected to the strip to reduce the 
resistance. 

As regards the performance, the power balance sheet 
of the long-wave transmitter is given in Table I, above. 
The direct-current input to the valve anodes of the 
modulators is 3-5 amperes at 10,500 volts or 36-8 kW, 
while the input to the grid load resistance of the 
modulated amplifier is 17 kW and the direct-current 
input to the valve anodes 3-5 amperes at 6,950 volts, 
or 24-4kW. As regards the main amplifier the power 
delivered to the main circuit is 155 kW, the anode back 
electromotive force being 7,250 volts (peak) and the 
grid excitation 620 volts (peak). The impedance of 
the anode output circuit is 680 ohms and the direct- 
current input to the valve anode 27 amperes at 18,160 
volts, or 490 kW, giving a conversion efficiency of 31-6 
per cent. The total resistance of the aerial, including 
the resistance of the tuning inductances, &c. is 20-4 
ohms and the aerial current about 86 amperes, the 
power delivered being 150 kW. 

Fig. 14, page 83, is the polar diagram obtained during 
the test period with the final aerial supported on 700-ft. 
masts, together with a circle representing the field from 
a ect site over ly-conducting ground. In 
Fig. 15 the full-line curve shows the field strength which 
would be obtained if there were no attenuation, while 
the dotted curve gives the results with an attenuation 
corresponding to a ground conductivity of 10-#* C.G.S. 
units, and some spot i The low field strengths 
in Leeds and Newcastle are probably due to attenuation 
in the Pennines and to limestone in the district bounded 
by the Peak, Derby and the Potteries. 

We have to thank Sir Noel Ashbridge, engineer-in- 
chief of the British Broad i tion, for his 
assistance in the preparation of this article and for the 





loan of the photographs from which our illustrations 
have been prepared. 
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SURFACE-BROACHING 





DiscHARGE END oF ConTINUOUS 
BROACHING MACHINE. 
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SURFACE BROACHING. 


AtrHouGcH broaching has long been a recognised 
method of machining, it was not until the possibilities 
of the process were examined in connection with 
automobile manufacture that it really began to make 
headway. Even then, it took about ten years for it 
to be applied on anything like a considerable scale, 
even for the simplest and most obvious parts to which 
the process is adapted. In nearly every instance the 
early work was confined to the broaching of holes, 
circular or rectangular. The next important step was 
the application of the system to the broaching of gear 
hubs to mate with splined shafts, this development 
leading to advance in design and practice which had 
before been outside the bounds of possibility. 

It is doubtful, however, whether any of the earlier 
stages presented anything so striking as the changes now 
being adopted in machining practice in the motor car 
and other industries of the United States, these changes 
embodying the replacement of many milling and other 
operations by broaching methods. Originally a broach 
consisted of a plain bar of rectangular or circular section 
formed with cutting teeth. The tool was subjected to 
a simple pull or push, and, cutting equally all round, 
was employed under balanced forces. With pulled 
broaches the length could be sufficient to finish the 
piece of work in one operation ; with pushed broaches 
the length possible was dependent upon the liability 
to bend, and often three or more short lengths were 
necessarily employed where one pulled broach would 
have sufficed. On the other hand, the pushed broach 
system can claim some economy in maintenance and 
renewal. 

Great pride was felt in these simple jobs only a few 
years ago, but they are now completely eclipsed in 
what is being done in surface or external broaching, 
plain or built-up inserted-tooth broaches being in use 
for quite complicated profiles, the considerable normal 
forces involving in cutting not cancelling out, but having 
to be taken up by the machine structure with its jigs 
and fixtures. It will be clear from the photographs 
which we reproduce in Figs. 1 to 5, Plate VI, 
and on this page, that there is a considerable 
variety in the design of the machines. Both horizontal 
machines, now to be discussed, and vertical types, to 
be dealt with subsequently, are being used, whilst 
rotary arrangements are also employed. Further, in 
some machines the broach is moved over the work, 
and in others the broach is stationary whilst the work 
is moved over it. The primary characteristic of all the 
machines is that a definite pressure is exerted at right 
ingles to the direction of cutting in a manner analagous 
to the pressure exerted by a fitter in filing a plane 
surface. There are a number of differences in practice, 
however, and probably the best way of dealing with 
the subject generally is to describe some typical | 
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Fig. 5. Work FIXTURE ON 


modern machines, and to comment on these differences 
as they arise. 

The machine illustrated in Fig. 1, Plate VI, may be 
taken first, as the broach itself bears some resemblance 
to the older form and is therefore readily recognisable. 
This machine, manufactured by Messrs. The Foote Burt 
Company, Cleveland, Ohio, U.S.A., is arranged for the 
broaching of the big ends of motor-car engine connecting 
rods with caps. The operation consists of machining a 
semi-circular hole with a flat on each side of it, on the 
diameter, all these surfaces being finished simultaneous- 
ly. The broach is stationary and the work is trav- 
ersed. The machine is shown opened up in Fig. 1, to 
expose both the work traversing gear and the broach. 
The latter is made in three parts, viz., a central part 
of semi-circular cross-section dovetailed into the cover 
and having cutting teeth at right angles to its axis. 
This part is flanked by a pair of flat broaches with 
the teeth inclined at an angle to the axis, and secured 
by screws at the back. The broaches are made of 
high-speed steel and are 74} in. in length. The work is 
held in fixtures which slide on a continuous bed and 
are pulled through the machine by means of roller 
chains on each side, the necessary pressure between 
the work and the broach being secured by the bed, 
which is hardened and offers a solid resistance. There 
are thirteen fixtures spaced at regular intervals along 
the chains, the lower, or return, strand of which is not 
visible. They pass over large sprockets at each end, 
the sprocket at the discharge end of the machine being 
driven, and, as the work travels, in the illustration, 
from right to left, it will be appreciated that the work 
is pulled through the machine against the divergent 
direction of the flat broaches. 

The fixtures are, of course, not of a universal pattern, 
but are made to accommodate the particular work 
going through, in this case a connecting rod. In the 
illustration a finished rod, that is, as regards the part 
broached, is seen lying on the edge of the machine 
frame, whilst another example is shown at the extreme 
right-hand partly inserted in the fixture just about to 
enter the broach tunnel. On entering, the work is 
automatically clamped in the fixture, the surface to 
be broached, of course, standing clear of the fixture 
by a predetermined amount which provides both the 
cutting depth and the necessary clearance between the 
broach and the fixture. The work passes through the 
machine with a cutting surface speed of 62 ft. per 
minute. The average surface is 4-92 sq. in. on each 
piece and the average material removed is 0-394 
cub. in. The rods are drop-forged of 30 per cent. to 
40 per cent. carbon steel, with 1-6 per cent. to 1-9 per 
cent. manganese, and 0-15 per cent. to 0-30 per cent. 
silicon. The Brinell hardness varies between 228 
and 255. The discharge end of the machine is seen 
in Fig. 4, above, an illustration which also shows the 
formation of the chains, the driven sprocket wheels 
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MACHINES. 





HyYDRAULICALLY-OPERATED SURFACE- 
BROACHING MACHINE. 


and the fixtures. On leaving the broach tunnel the 
fixtures are automatically unclamped so that as the 
they pass over the curve of the sprockets the 
finished rods fall out on to the bar conveyor seen in 
the bottom of the illustration. Thence they fall into 
a suitable receptable for removal. 

It may be contended that the broaching machine is 
virtually a milling machine with the circular cutter 
flattened out, but a little consideration will reveal 
inherent differences. In the milling machine each 
tooth successively comes into contact with the original 
rough surface of the work and leaves the work at a 
finished surface. The teeth of the broach, on the 
contrary, have each a different function, those in first 
contact with the work, for instance, always making a 
rough cut, and those at the other end always making 
a finishing cut, the result being, it is stated, that a 
broached surface is finished when it leaves the machine, 
as contrasted with the separate roughing and finishing 
operations often met with in milling practice. It is 
claimed, moreover, that broaching is a quicker practice, 
even when compared with a milling machine finishing 
in one cut, and that more work can be done without 
having to re-sharpen the cutting tool. We are not ina 
position to compare the performance of the machine 
above described with that of a milling machine doing 
identical work, but it may be mentioned that, with 
the material and speeds stated above, the broaching 
machine will turn out 720 connecting rods per hour, 
and that an average of 11,000 may be handled between 
grinding periods. 

The machine shown in Fig. 2, Plate VI, is also made 
by Messrs. The Foote Burt Company, and is of the 
same size and, generally, of the same type as the 
machine shown in Fig. 1. It is complementary to 
the connecting-rod broaching machine in the sense 
that it is arranged to perform the same operation, 
viz., to machine a semicircular groove and two flat 
faces on the caps of the connecting rods. The material 
of the caps is the same as that of the rods, and the size, 
speed, and output of the two machines is also the 
same. Rather less material is, however, removed 
from the caps than from the rods, the average amount 
being 0-295 cub. in. on an average surface of 4-92 sq. in. 
on each cap on one passage through the machine. It 
will be noticed that the fixture for the caps differs 
somewhat from those for the connecting rods, and that 
there are some other differences in detail. This illus- 
tration is, however, given to show a typical method 
of driving these continuous broaching machines by 
a self-contained arrangement of electric motor and 
totally enclosed worm-reduction and transmission gear. 
A small motor is employed for driving the cutting- 
fluid pump and the lubricating pump. 

A horizontal broaching machine of quite a different 
type to those just discussed is shown in Fig. 3, Plate V1, 





and Fig. 5, above. This is made by Messrs. The 
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Cincinnati Milling Machine Company, Cincinnati, Ohio. | 
The broach traversed horizontally by hydraulic | 
power and the work is stationary. The operation is | 
that of cutting recesses in the bottom of a cylinder 
block for the reception of the main bearing caps. These 
blocks, three of which are to be seen in Fig. 3, have six 
cylinders and four main bearings. The work-holding 
fixture is flanked on either side by a roller conveyor, by 
which the blocks are carried to and taken from it. 
The broach cannot be made out in Fig. 3, but is visible 
in Fig. 5 both in relation to the roller conveyor and to 
the work. It consists of two bars having inclined 
and serrated teeth, one bar cutting the recess on each 
side of the semicircular seat for the bearing. The 
broach level being below the conveyor level, the work 
has to be lowered and raised before and after the 
broaching operation. This is effected by a movable 
part of the fixture, actuated by a pair of dise cranks 
and connecting rods on each side of the fixture. The 
cranks are rotated by a rack-and-pinion gear, the rack 
being traversed by the horizontal cylinder seen to the 
left of the fixture in Fig. 3. On lowering into place 
the work is centred on two dowels, and is then firmly 
clamped down by means of the two cylinders seen on 
top of the fixture. 

The broach is traversed hydraulically at a cutting 
surface speed of 25 ft. per minute, and returned at a 
surface speed of 40 ft. per minute. Only one cut is taken, 
and in this 1-71 cub. in, of material are removed from a 
total surface of 13-65 sq. in. The material is cast-iron 
witha Brinell hardness of between 170 and 207. The 
production rate is 112 cylinder blocks per hour, and it is 
stated that with the old method of milling,the production 
rate both in the roughing and finishing machines was 
\5 per hour per machine. It is further stated that, on 
in average, 7,000 blocks can be dealt with before it is 
necessary to regrind the broaches. The difference 
between the production rates of the two processes as 
given here is greatly in favour of broaching, and might 
seem to be peculiar to the particular works in which 
they were employed, but that it not unique is 
obvious from some figures quoted by Mr. Joseph 
Geachelin in a paper read in 1934 before the Society of 
\utomotive Engineers at Detroit. M.Geschelin refers 
to a broaching machine by another maker, performing 
the same operation, viz., the machining of four main 
bearing-cap surfaces on cylinder blocks, the production 
rate being from 75 blocks to 80 blocks per hour. The 
broach removed 0-032 in, on three faces of a previously 
rough-machined surface, finishing the work within 
limits of + 0-0005 in. The milling equipment 
which this machine replaced is stated to have had 
a production rate of from 11 blocks to 13 blocks per 
hour per machine with limits of plus or minus 0-001 in. 
The broaching tools, which are of high-speed steel, are 
said to deal with 4,500 blocks to 5,000 blocks between 
grinds, with a life of approximately 50 grinds per tool. 

From a great number of examples of different parts 
of motor-car machinery, finished by surface broaching, 
given in the same paper, two cases of particular interest 
may be referred to. One of these is a further applica- 
tion of the process to finishing cylinder blocks, and 
at the time the paper was read had been carried out 
experimentally only. The top, bottom, and manifold 
sides are stated to have been broached at the rate of 
90 blocks per hour. The speed of the broach was 
28 ft. per minute, and the depth of cut %& in. to } in. 
The finish, it is also stated, was exceptionally good 
and the surfaces were perfectly flat. The other 
operation had, at that time, been used in production 
for some two years, and consists of the broaching of the 
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teeth of steering-gear sectors. The sectors are drop- 
forged and the broaching operation is that of roughing 
only, straight-siaed teeth being formed which are | 
afterwards given an involute contour on a gear-cutting | 


machine. The roughing cut taken, on a machine | 


ENGINEERING. 


LETTER TO THE EDITOR. 


THE DIF FERENTIAL-AERATION 
PRINCIPLE OF CORROSION. 


To tHe Epiror or ENGINEERING. 


Sir,—In recent years, many practically important 
types of corrosion have been interpreted by their 
several investigators upon the differential-aeration 
principle; this refers specially to corrosion of metal 
buried in the ground,* attack in narrow channels in 
chemical plant,t and corrosion at crannies in struc- 
tures,t or between stored plates piled on one another.§ 
If the interpretation is correct (and in most cases there 
is no reason to doubt it), importance attaches to the 
question as to whether differential aeration currents 
are set up by all types of iron—and particularly whether 
pure iron and/or copper steel are immune. 

A 28-day study, conducted in an air-thermostat at 
25 deg. C. of 24 differential aeration cells built up of eight 
types of iron (three cells of each material), has shown 
clearly that differential aeration currents are generated 
in all cases. The eight materials included high-purity 
carbonyl! iron and three British and American copper 
steels, as well as four ordinary carbon steels. Owing 
to statements that * bubbling” has a specific effect 
upon the potential (one author has even suggested 
“ frictional electrification ” by the bubbles), the cells 
were of the stagnant type, each consisting of two 
vertical (nearly coplanar) plates, the upper one cutting 
the surface of the liquid (N/10 sodium chloride) ; the 
cut edges were protected with wax. The cells were 
short-circuited except during the daily readings of 
current. A few of the cells showed at first irregularities 
similar to those noticed in early work on cadmium and 
lead,|| but from the fourth to twenty-eighth days, all 24 
cells were generating current in the normal direction, the 
upper (** better aerated ”’) plate being the cathode. The 
average current, after rising for about a week, appeared 
to fluctuate about a fairly constant mean for the remain- 
ing three weeks. The later measurements may not 
have been completely comparable to the early, 
owing to a fall in the water-level caused by slight 
evaporation ; but there were no signs of a reversal of 
current-direction—even on copper steels, where such a 
reversal was rather expected. 

After the month’s run, the lower (less aerated) plate 
showed intense corrosion, but the upper (cathodic) 
plate was much less attacked, although there was 
usually a little corrosion, especially in its lower parts. 
Evidently, then, there were local anodic areas on the 
cathodes, and a special series of eight cells with weighed 
electrodes pointed to some cathodic action on the 
anodes, In other words, the whole of the differential- 
aeration current had not been “ tapped,” and, con- 
sequently, it is safest not to publish a table showing 
the currents generated by the different materials. The 
currents measured, however, were all of the same order 
of magnitude, and the results lend no support to the 
view that differential aeration currents can be avoided 

at any rate in chloride solution—by regulating the 
composition of the material. 

Unicx R. Evans, 
A. N. Brack. 
The Metallurgical Laboratories, 
The University, Cambridge. 
July 20, 1935. 








THE LATE MR. J. P. SCOTT MAIN. 


We regret to record the death of Mr. John Palmer 
Scott Main, which occurred at Horsham on Sunday, 
July 14, at the age of 64. 

Mr. Main was born in Scotland and was educated 


const ructed by Messrs. Oilgear Company, Milwaukee, | at Dumfries Academy, subsequently serving his appren- 
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GerMany.—The well-known 
Flying Hamburger, had up till 


RAILCARS 
train, the 


EXPRESS N 
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the end of June of this year covered a total mileage of | 
Of this total, 9,626 miles dated before May 15, | 


226,840 
1933, and were covered during trial runs. From that 
date until December 31, 1933, 64,113 miles were run. 
rhe total for the year 1934 was 100,714 miles, and for 
the first six months of this year, 52,387 miles. The Flying 


Hamburger was put into operation on a weekday service | 


only, chiefly as a business man’s train, The schedule | 
showed about 300 working days a year. The distance | 
between Berlin and Hamburg is 178 miles, and the | 
distance run represents 807 single journeys. The availa- 

bility of the railcar for service has been 95 per cent. | 
Following on the success of this train, 13 additional 
railears have been ordered from Messrs. Wumag, of | 
Goerlitz, and some have already been delivered. They | 
are fitted with two Maybach-Diese! engines of 410 h.p. © 


having straight-sided an 


Railway Company. At the conclusion of his time he 
obtained an appointment in the locomotive running 
department of the Manchester, Sheffield and Lincoln- 


| shire Railway, but after holding this for a period he 
jemigrated to Australia, where he 


outdoor 


of 


became 
locomotive carriage and wagon superintendent 
the West Australian Government Railways. 


* R. M. Burns and D. J. Salley, Ind. Eng. Chem., vol, 
22, p. 293 (1930); E. R. Shepard, Ind. Eng. Chem., vol. 26. 
p. 729 (1934); K. H. Logan, Trans. Electrochem. Soc., 
vol. 64, p. 113 (1933); F. L. Bassett, J. Soc. Chem. Ind., 
vol. 50, p. 161 7 (1931). 

+ M. Werner, Maschinenbau der Betrieb, vol. 13, p. 518 
(1934); F. H. Rhodes and E. B. Johnson, Ind. Eng. 
Chem., vol. 16, p. 575 (1924). 

t K. H. Beij, U.S. Bureau Stand. J. Res., vol. 3, p. 951 
(1929); R. Leeoeuvre, Méauz, vol. 9, p. 520 (1934); 
P. Brenner, Zeit. Metallkunde, vol. 25, p. 252 (1933). 

§ A. 8. Cushman, /. Oi Colour Chem. Assoc., vol. 7, 
p. 46 (1924); G. E. Benyon and C. J. Leadbeater, Tech. 
Pub. Int. Tin Res. Co. Series D. No, 1 (1935). 

| U. R. Evans, J. Znst. Met. vol. 30, pp. 
(1923) 


264, 


267 
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These appointments were, however, but prelimi- 
naries to the work to which he devoted the greater 
part of his active life; for when the passage of the 
Railway Employment (Prevention of Accidents) 
Act, in 1900, enabled the Board of Trade to appoint 
two practical railway men to inquire into serious 
accidents to railway servants, he became one of the 
first two Assistant Inspecting Officers of Railways. 
In 1906, as a result of a conflict of opinion between 
the Board of Trade and the railway companies on 
the subjects of automatic couplings and either-side 
brakes, a Railway Employment Safety Appliances 
Committee was appointed, with Main as secretary, to 
examine and test the various appliances designed to 
diminish danger to men employed. The result has 
been a great reduction in the number of deaths in 
such classes of railway employees as shunters, goods 
guards and permanent-way men. He became a 
member of the committee in 1925. 

During the war, Mr. Main also served as secretary 
to the Traffic Diversion Committee (East to West 
Coast), which was formed by the Board of Trade. 
while in May, 1918, he was appointed Assistant to the 
Chief Inspecting Officer of Railways. In 1917 
he became secretary and member of the Railway 
Employment of Disabled Soldiers and Sailors Commit- 
tee, and was also a member of the Executive Committee 
of the National Safety First Association. 

He was made an Officer of the Order of the British 
Empire in 1932. He was elected an associate member 
of the Institution of Mechanical Engineers in 1800. 
becoming a full member in 1902. 





THE INSTITUTE OF METALS ; 
NEWCASTLE MEETING. 


Tue twenty-seventh annual autumn meeting of the 
Institute of Metals will be held in Newcastle-upon- 
Tyne from September 9 to 12. The programme of the 
proceedings, together with a list of the papers to be 
presented and discussed, are given below. 

Monday, September 9, at 7.15 p.m., in the King’s 
Hall, Armstrong College. Fourteenth Autumn Lec- 
ture. ‘ Metal Melting—Its Effect on Quality,” by 
Dr. H. W. Brownsdon and general discussion. 

Tuesday, September 10, at 10 a.m., at Armstrong 
College. Civic welcome by the Lord Mayor of New- 
castle. ‘‘ Metal Losses in Melting Brass and Other 
Copper Alloys,” by Dr. M. Cook; ‘ Observations 
of the Porosity and Segregation of Two Bronze Ingots,” 
by Dr. N. P. Allen and Mr. 8. M. Puddephat; and 
‘** The Properties of Some Special Bronzes,’’ by Professor 
D. Hanson and Mr. M. A. Wheeler. Also, if time 
permits, ‘*‘ An X-Ray Investigation of Certain Copper- 
Tin Alloys,’ by Professor E. A. Owen and Dr. J. Iball. 

At 2 p.m. Visits to the works of Messrs. Sir W. G. 
Armstrong, Whitworth and Company, Limited ; 
Messrs. Vickers-Armstrongs, Limited; and to the 
Dunston Power Station of Messrs. The North Eastern 
Electric Supply Company, Limited. At 8.30 p.m. Civic 
reception by the Lord Mayor and Lady Mayoress. 

Wednesday, September 11, at 10 a.m., at Armstrong 
College. ‘‘ The Inter-Relation of Age-Hardening and 
Creep Performance. Part I.—The Age-Hardening 
of Nickel-Silicon-Copper Alloys.”” With an appendix 
on “The Relationship of Time, Temperature, and 
Concentration as Factors in Age-Hardening,” by 
Dr. C. H. M. Jenkins and Mr. E. H. Bucknall; ‘“ An 
Investigation of the Nature of Creep under Stresses 
Produced by Pure Flexure,” by Messrs. H. J. Tapsell 
and A. E. Johnson ; ‘* The Effect of Interrupted Strain- 
ing on the Elongation of Lead,” by Mr. J. C. Chaston ; 
“Corrosion Below Discontinuous Oxide Coatings, 
with Special Reference to Magnesium,”’ by Mr. K. G. 
Lewis and Dr. U. R. Evans; and “ The Protection 
of Magnesium Alloys Against Corrosion,” by Messrs. 
H. Sutton and L. F. Le Brocq. Also, if time permits, 
“ Electron-Diffraction Examination of Protective 
Films Deposited on Magnesium and Magnesium 
Alloys by the R.A.E. Dichromate Process,” by Mr. 
H. G. Hopkins; and “ Alloys of Magnesium. Part 
I1I.—Constitution of the Magnesium-Rich Alloys 
Containing Aluminium and Cadmium,” by Dr. J. L. 
Haughton and Mr. R. J. M. Payne. 

At 2 p.m. Visits to the works of Messrs. The North 
Eastern Marine Engineering Company, Limited ; 
Messrs. C. A. Parsons and Company, Limited ; Messrs. 
A. Reyrolle and Company, Limited ; and Messrs. Swan, 
Hunter and Wigham Richardson, Limited, Wallsend 
Shipyard. At 8 p.m. Dinner. 

Thursday, September 12.—At 9.30 a.m. all-day motor- 
coach tour, the Chesters Museum at Chollerford, and 
the Roman Wall and Fort at Borcovicus. 
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IRnoN ORE IN THE Unrrep States.—The iron 
mined in the United States in 1934 amounted 
24,587,616 gross tons, an increase of 40 per cent. com- 
pared with 1933, but 35 per cent. below the average [or 
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LABOUR NOTES. 


In the course of his report on the first six months 
of his experience as Commissioner for the Special 
\reas of England and Wales, Mr. P. M. Stewart says 
that all boys and girls should be taken out of industry 
up to the age of 16, except boys under a definite inden- 
ture of apprenticeship and girls urgently needed at 
home. Apart from these and those who continue their 
education at secondary schools, all boys and girls 
between 14 and 16 should be given compulsory practical 
und physical training under a special Government 
Department. Medical supervision should be provided. 
Chere should be an addition to the contributory pensions 
scheme to provide a pension, payable at 65, of such a 
figure as would make retirement at that age possible 
without dependence on other resources. Retirement 
should be voluntary, but it should be a condition for 
receipt of this additional pension. Social services, 
designed to maintain or improve the morale of the 
unemployed in the special areas, should be continued 
ind strengthened. Unemployed youths in the special 
reas Who have a good record should be given prefer- 
ential treatment for employment up to the age of 21, 
through a voluntary system on the lines of the King’s 
Roll. ats 

Shorter working hours, Mr. Stewart says, cannot 
immediately be applied successfully to industry 
generally, but in suitable industries the Government 
should offer a tapering subsidy for three years to meet 
a portion of the cost of reducing hours without reduc- 
tion of the standard of living of the workers, the 
balance to be borne by industry. The Government 
should consider making a full week’s holiday with pay 
compulsory for all workers continuously in the same 
employment for a year. 


Commenting upon the report as a whole, in the 
course of a speech at the annual conference, which 
took place at Rhyl last week, of the Mineworkers’ 
Federation of Great Britain, Sir Walter Citrine, general 
secretary of the Trades Union Congress, said that his 
own view was that it ought to receive the most careful 
consideration of the Trades Union Congress and labour 
organisations like that of the mineworkers. He did 
not think it would be sufficient to condemn, out of 
hand, the suggestions it contained. They ought to 
put forward practical suggestions where weaknesses were 
revealed. They ought to avoid making the mistake 
they did in 1925 and 1926. They then played into 
the hands of the Government by turning down the 
recommendations of the Samuel Commission and other 
They knew that these recommendations 
were defective, but there was no doubt whatever that 
by their refusal generally to accept them they gave the 
Government a way out which it was glad to take. The 
intervening years had been used to depress the life of 
the industry. 


bodies. 


The following special resolution, submitted on behalf 
of the executive committee, was adopted unanimously 
by the annual conference of the Mineworkers’ Federa- 
tion of Great Britain :—‘* That this conference, having 
carefully considered the reply of the Government on 
the wages question, strongly protests against the 
direct refusal of the Government to consider the 
scandalous wages paid in the mining industry. The 
conference endorses the demand for a flat rate advance 
of 2s. a day, and decides that, following an intensive 
campaign in support of this claim, a special conference 
be convened to decide what action should be taken to 
enforce the demand.” 


In the Government reply alluded to in the foregoing 
resolution, the Secretary for Mines recalled that at 
recent interviews the Federation had put forward two 
requests ; one for some form of national wage machinery 
ind the other for a general raising of miners’ wages. 
‘With regard to the first of these requests,” the 
Secretary for Mines stated, “ I have to say that while 
the Government would welcome the establishment of 
machinery for the discussion and negotiating of wages 
on a national basis, they find it impossible to avoid the 
conclusion that, unless and until such machinery can 
be set up as a result of voluntary co-operation between 
the employers and the employed, the only effective 
alternative is some form of compulsory arbitration, 
@ principle which has hitherto been unacceptable. In 
these circumstances the Government regret that, in the 
tbsence of any practical proposals for overcoming the 
obstacle referred to above, there is at present no effective 
course of action open to them.” 


As regards the Federation’s second request, for 
‘ general raising of wages throughout the coal-mining 
‘dustry, it is presumed,” the letter proceeded, ‘‘ you 


_ENGINEERING: 





one or other of the minimum wage Bills introduced 
into Parliament by private members from time to time 
during recent years. These Bills, though differing in 
detail, have in common the policy of imposing by 
statute upon the coal-mining industry alone a minimum 
wage to be determined without reference to the 
economic circumstances of that industry. The attitude 
of the Government towards proposals of this nature 
has already been made clear in the House of Commons 
on several occasions, and I am to say that they cannot 
see their way to invite Parliament to adopt such a 
policy.” 

In conclusion, the communication stated that ‘* while 
the Government would, of course, do all in their power 
to encourage any betterment of the conditions of mine- 
workers based on an improvement in the economic 
circumstances of the industry, they are convinced that 
legislative action in either of the directions suggested 
would not only fail in its object, but would be distinctly 
injurious to the workmen’s own interests. The Govern- 
ment’s general policy of restoring confidence and 
stimulating the revival of trade, together with their 
specific action in connection with trade agreements 
abroad, has already resulted in marked benefits to the 
coal-mining industry, and it is in the continuation and 
intensification of this policy that, in the view of the 
Government, lies the best hope of raising the standards 
of living throughout industry.” 


A composite resolution was carried expressing the 
view that the reduction of working hours and raising 
of the age of entry to the industry were urgently 
necessary, in order to deal with unemployment. It 
called upon the Government to take the necessary 
steps to reduce working hours to six per shift and to 
amend the Coal Mines Act so as to exclude all persons 
under 16 from being employed underground. The 
resolution also, in view of the serious plight of un- 
employed insured persons who were deprived through 
prolonged unemployment of benefits for which they 
had contributed while in employment under the 
National Health Insurance Act, called upon the Trades 
Union Congress and the Labour Party to press the 
Government to make provision to safeguard the 
benefits of persons who were unemployed through no 
fault of their own. Pe ae: 

The Ministry of Labour Gazette states that among 
workpeople, aged 16 to 64, insured against unemploy- 
ment in Great Britain and Northern Ireland, the 
percentage unemployed was 15-5 at June 24, 1935, as 
compared with 15-6 at May 20, 1935, and 16.4 at 
June 25, 1934. For males alone the percentage was 
17-8 at June 24, 1935, and for females 9-2. At 
May 20, 1935, the corresponding percentages were 
17-9 and 9-5, and at June 25, 1934, they were 19 
and 9-5. ell 

At June 24, 1935, there were 1,555,184 persons on 
the registers of employment exchanges in Great 
Britain who were out of a situation. This was 86,785 
less than at May 20, 1935, and 8,248 less than at 
June 25, 1934. The total included 1,269,669 men, 
49,560 boys, 193,685 women, and 42,270 girls. It was 
made up of 531,331 insured persons with claims for 
insurance benefit, 711,276 applicants for unemploy- 
ment allowances, 187,767 other insured persons (inclu- 
ding 19,255 insured juveniles under 16 years of age) 
not in receipt of benefit or unemployment allowances, 
and 124,810 uninsured persons, 


There were registered as unemployed in Great 
Britain, 264,131 men, 6,007 boys, 87,901 women, and 
3,786 girls, who were on short time or otherwise sus- 
pended from work on the understanding that they 
were shortly to return to their former employment. 
The total of 361,825 was 47,050 more than at May 20, 
1935, but 85,495 less than at June 25, 1934. It 
included 327,522 persons with claims for insurance 
benefit, 11,798 applicants for unemployment allow- 
ances, and 22,505 persons not in receipt of benefit or 
unemployment allowances. 


Of persons who normally seek a livelihood by means 
of jobs of short duration there were on the registers in 
Great Britain, 81,281 men, 80 boys, 1,722 women, and 
18 girls; these are largely employed in dock and 
harbour service. The total of 83,101 was 4,907 less 
than at May 20, 1935, but 1,267 more than at June 25, 
1934. It included 61,326 persons with claims for 
insurance benefit, 21,184 applicants for unemployment 
allowances, and 591 persons not in receipt of benefit 
or unemployment allowances. 


In the industries for which statistics are regularly 
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rates of wages, reported to have come into operation 
in June, resulted in an increase of 3,0001. in the weekly 
full-time wages of 37,400 workpeople, and in a decrease 
of 4301. in those of 5,750 workpeople. The principal 
increases affected the majority of steel workers in 
Sheffield, railway operatives and some other classes 
of workpeople employed by the London Passenger 
Transport Board, and the majority of workers in the 
general waste-materials reclamation trade. The 
principal decreases affected the higher-paid workers 
employed at steel-sheet rolling mills and in galvanising 
processes in various districts. The changes so far 
reported in the six completed months of 1935 have 
resulted in a net increase of 62,2501. per week in the 
full-time rates of wages of 1,296,000 workpeople, and 
in a net decrease of 11,8001. in those of about 170,000 
work people. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in June, 
was 29. In addition, 13 disputes which began before 
June were still in progress at the beginning of the 
month. The number of workpeople involved in all 
disputes in June (including workpeople thrown out of 
work at the establishments where the disputes occurred) 
was about 18,000, and the aggregate duration of all 
disputes in June was about 78,000 working days. The 
aggregate duration of all disputes in progress in the 
first six months of 1935 was about 724,000 working 
days, and the total number of workpeople involved in 
these disputes was about 97,000. 


Messrs. Vauxhall Motors, Limited, of Luton, have 
introduced a profit-sharing plan to enable some 7,000 
employees to participate in the fuiure earnings of the 
company. The scheme consists, briefly, of the estab- 
lishment of an Employees’ Profit Sharing Fund, to 
which will be credited annually 10 per cent. of the 
net profits of the company, after decucting 5 per cent. 
on the net capital. The fund will be allocated on a 
salary basis, a percentage or dividend over the total 
remuneration during the year being paid to those 
eligible for the scheme. Eligibility is governed by 
length of service, new members of the staff becoming 
eligible immediately on the completion of one year. 
Long service employees are to benefit by a weighted 
basis of distribution in the form of an increase of 24 per 
cent. for each year in excess of five years with a maxi- 
mum addition of 25 per cent. Retroactive from 
January 1, 1935, the fund will participate in the profits 
for the current year, and distribution will be made in 
cash within one month of the publication of the final 
accounts next March. 


Some idea of the value of this concession may be 
gauged from the fact that, assuming the 1935 profit- 
earning of Vauxhall Motors, Limited, to be roughly 
equivalent to that for 1934, each eligible member 
would receive a cash dividend, equal to 5 per cent. 
of his yearly wage, or, in other words, 2} weeks’ extra 
pay. The directors state that this profit-sharing 
plan has been devised to give everyone in the service 
of the company a direct interest in keeping the company 
in a healthy and profit-earning condition, with the 
attendant advantages of steady employment and 
mutual co-operation. With so large a number of 
employees, this united interest, it is believed, will 
foster a determination on the part of each to aim at 
continued prosperity and further growth. ‘“ We hope,” 
the directors add, “the scheme will be appreciated 
in this simple and helpful way.” 


An application for increased wages for women workers 
in the employment of members of the Engineering and 
Allied Employers’ National Federation was discussed 
at a joint conference in London last week. Mr. 
Alexander Ramsay, M.P., who presided, intimated 
at the close that the whole question would be referred 
to the management board of the Federation. 


The Italian Government has approved certain changes 
in the accident insurance law which are to come into 
operation in January next, They include extension of 
the scope of insurance by abolition of exceptions which 
are no longer justified ; automatic working of insurance 
so as to guarantee in all circumstances the payment 
to injured workers of the benefits provided by the Act; 
provision of all necessary facilities not only for surgical 
treatment but so far as possible for the recovery of 
capacity for work, and provision of orthopaedic appli- 
ances; abolition of lump sum compensation and pro- 
vision of compensation in the form of a pension, 80 as 
to ensure for the injured worker continuous financial 
assistance based on his family responsibilities ; quicker 
and cheaper legal procedure; and elimination of 








have in mind the passage of legislation on the lines of 





compiled by the Ministry of Labour, the changes in 





abuses and unjustifiable pension applications, 
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AXLE-BOX BORING MACHINE. 


RarLway workshops, from the quantity of repetition 
work, either new or for maintenance, passing through | 
them, are particularly suitable for the installation of 
specialised machines. A good example of such a} 
machine is illustrated in the accompanying photograph | 
which shows a horizontal boring machine manufactured | 
by Messrs. George Richards and Company Limited, | 
Broadheath, near Manchester, for boring carriage and | 
wagon axle brasses having white-metal linings. The} 
machine has a self-contained electric drive, a 5-h.p. 
motor being placed on top of the main frame which is of 
a substantial box form and carries, on one side, a} 
supporting bracket for the spindle tail and is provided, 
on the other, with ways on which the knee bracket for | 
the work holder slides. This bracket has a vertical | 
traverse of 6 in. and the distance between its upper | 
face and the centre of the spindle when it is in its | 
lowest position is 16} in. The traverse is given by a 
handwheel operating a screw of large diameter. The 
work holder, not unlike a horn-block in appearance, can 
be traversed along the ways of the bracket by a second 
handwheel and has a cross traverse for adjustment. 
It is also provided with gauge blocks to suit the several 
These are bored two 


sizes of brasses to be dealt with 
in one operation simultaneously and are held down bya 
bolted plate on top of the holder. The outer end of 
the spindle is carried in a stay having both vertical | 
and longitudinal adjustments, 
The boring spindle is 24 in. in diameter and the nose 
has a No. 5 Morse taper hole. The spindle traverse is | 
18in. The drive from the motor is transmitted by 
tex-ropes to a pulley concentric with the spindle and 
mounted on independent bearings. Thence the motion 
is transmitted to the gear-box in the top of the main 
frame, a friction clutch being interposed so that the 





machine can be started or stopped with the motor | 


running. This clutch is operated by the horizontal 
lever seen near the motor, and below it are two vertical | 
levers controlling the spindle speed changes. There | 
are four spindle speeds, viz., 59 r.p.m., 101 r.p.m., | 
176 r.p.m. and 300 r.p.m., and four rates of feed, | 
viz., 16, 25, 40 and 64 cuts per inch. Rapid and fine | 
hand adjustment of the spindle is effected by hand- | 
wheels. The main bearings of the machine are provided 
with continuous lubrication derived from a gear-driven 
oil pump situated in the main frame. 








DIFFERENTIAL ANALYSER AT 
MANCHESTER UNIVERSITY. 


Tue investigation of the problems that arise in 
pure and applied mechanics frequently involves the 
solution of differential equations which have no 
solution that can be evaluated by the use of mathe- 
matical tables. Until the advent of the differential 
analyser, which we are about to describe, such equations 
had to be solved by graphical methods, which are 
rather limited in scope and accuracy, or by numerical 
methods, which may be exceedingly laborious. The 
development of a mechanical method which is at once 
rapid, accurate and applicable to a wide range of 
equations is, therefore, an advance of considerable 
interest and importance. Such a machine was origi- 
nally suggested by the late Lord Kelvin in 1876, 
but the first practical design for a machine which could 
be made, and would operate reliably when made, was 
due to Dr. V. Bush, of the Massachusetts Institute 
built 





of Technology, who described the machine 
there in The Journal of the Franklin Institute for 
October, 1931. This machine has been in constant 


use for about 4 years, and another, we believe, is under 
construction, if it is not already completed, at the 
University of Pennsylvania; one is also being con 
structed at the Astrophysical Institute at Oslo. The 
construction of a differential analyser for use at 
Manchester University has been made possible, firstly 


by the generosity of Mr. Robert McDougall, Deputy | 
|}two drums, each of two diameters, running loosely 


Treasurer of the University, and secondly by the 
co-operation of Dr. Bush, who supplied the drawings 


of his machine and also made suggestions for a number | 
Thirdly, | 
acknowledgment shouid be made of the co-operation | 


of improvements as a result of his experience. 


of Mr. A. P. M. Fleming of Messrs. Metropolitan- Vickers 
Electrical Company, Limited, Trafford Park, Man- 
chester, who have carried out the construction of the 


machine more as a co-operative venture than as a/| 


commercial contract. The Manchester machine is 


being constructed in two sections, one of which is| 
A general view of | light cords are attached. 
It com- | directions round the smaller parts of the two drums, 


now completed and in operation. 
this section is given in Fig. 1, on page 89. 
prises four integrators and two input tables, one of 


which is specially constructed for handling equations| rod carried by a radial arm 
expressing the behaviour of a system in which there|the inner end of the output shaft. 
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tables, and the completion of this section will greatly 
increase the utility of the machine. 

To explain the construction of the machine it may 
first be mentioned that it consists of a number of units 
that can be connected to shafts which either drive 
them or are driven by them. These shafts, several of 
which are visible in Fig. 1, can be connected together 
by gearing in various ways, so that the relations 
between the rotations of the different shafts satisfy 
various differential equations. It may here be pointed 
out that the adaptability of the machine as a whole, 
which is one of its most important features, depends 
essentially upon the wide range of possibilities of the 
interconnections referred to. The first essential units 
of the machine are the four integrators shown in the 
background on the right of Fig. 1, two being illustrated 
in greater detail in Fig. 3, on page 92. _‘ The principle, 
however, can best be followed with reference to the 
simplified diagram reproduced in Fig. 2. Each of these 
integrators is a continuously-variable gear consisting 
of a friction drive from a horizontal disc, which can 
rotate about a vertical axis, to a roller resting on it 
and mounted on a horizontal shaft. The distance 
from the centre of the horizontal disc to the point of 
contact of the roller can be varied by displacing the 
dise, the vertical shaft of which, it will be seen, is 
supported in bearings on a carriage that can move 
along a pair of guide bars. This displacement of the 
dise represents the integrand, its rotation represents 
the variable of integration, while the rotation of the 
roller represents the result of the integration. 

It is obviously essential for the accurate operation 
of the machine that there shai be‘no slip between 
the dise and the roller, and as it is often required to 
drive a considerable amount of mechanism from the 
roller, it is necessary to incorporate a torque amplifier, 


|adapted for the purpose by Dr. Bush, between the 


The torque 
It comprises 


roller and the mechanism it drives. 
amplifier is shown on the left in Fig. 2. 


on the input and output shafts, respectively, and driven 
in opposite directions by an independent source of 
We should perhaps explain here that although, 
2, the drums are shown, for simplicity, as 


power. 
in Fig 
running loosely on the input and output shafts, they 
actually run loosely on fixed hollow axles which also 
form bearings forthe output shaft. This arrangement 
avoids any friction or side pull between the drum 
and the shaft itself. On the inner end of the input 
shaft is a radial arm carrying a bar to which two 
These cords pass in opposite 


and their other ends are attached to a 
mounted loosely on 
The last-men- 


as shown, 


is a time lag between the change of one quantity and | tioned arm is extended in a diametrically opposite 


ite effect upon another. 


construction of which is now in hand, will comprise | ends of two stout cords are attached. 
four 


integrators and probably 





The second section, the | direction and its other end carries a rod to which the 


These cords 


four further input | pass in opposite directions round the parts of the 





| 











drums of large diameter and their other ends are 
attached to a rod carried by a radial arm fixed to the 
output shaft. It will be understood that rotation 
of the input shaft in either direction will tighten one 
of the light cords round the small-diameter part of one 
of the drums and thus cause the loose arm on the 
output shaft to rotate. The rotation of this arm will, 
in turn, tighten one of the stout cords round the parts 
of the drums of large diameter, so that the output 
shaft will then be driven through the arm fixed to it. 
It will be clear that the power required to drive the 
output shaft is supplied by the source which drives 


| the drums, and that the input shaft is only required 





to keep one of the light cords taut. Actually, the 
torque required from the input shaft is only about 
one ten-thousandth of that needed to drive the output 
shaft, and this small torque can be supplied by the fric- 
tion between the horizontal dise and the integrating 
roller without any risk of slip. It may be of interest 
to mention here that no slip occurs even if the disc 
be flooded with oil. 

The other essential units of the machine are the input 
tables shown on the left in Fig. 1; one of the tables is 
shown toa largerscale in Fig. 4,on page 92. These tables 
are used for supplying “* information ” to the machine 
in the form of a functional relation between variables 
occurring in the equation to be solved. A graph 
representing this relation is pinned to a board which 
is spanned by a movable bridge carrying a pointer 
that can be moved along it. The position of this 
pointer along the bridge is controlled by the rotation 
of a handle, which also drives the shaft to which the 
information expressed by the curve is to be trans- 
mitted. The bridge is moved across the table by the 
operation of the machine and an operator seated at the 
table turns the handle to keep the pointer on the 
curve as the bridge moves. There is also an output 
table shown in the foreground on the right in Fig. 1. 
This is of similar construction to the input tables 
and on it the machine delivers the results in the form 
of a graph of the solution of the equation. For a 
general survey of the character of the solution, this is 
the most convenient form of record, but it is not 
suitable if quantitative results are required. For this 
latter purpose a set of revolution counters which can 
be connected to the appropriate shafts of the machine 
is provided, and a camera is used to take photographs 
of them at selected intervals. The dials can be seen 
on the left in Fig. 1, but the camera was not in position 
when the photograph from which Fig. 1 has been 
reproduced was taken. 

Photographs giving front and back views of the 


| camera are, however, reproduced in Figs. 5 and 6, 


respectively, on page 92, and its construction is 
illustrated by Figs. 7 and 8 on the same page. The 
camera was designed and constructed by Messrs. 
Newman and Guardia, Limited, Pembroke-street, 
London, N.1. Owing to the high speed of rotation 
of some of the counters, it was decided that exposures 
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of the order of 0-001 second were essential, and it was 
also necessary to make the exposures at exactly 
predetermined time intervals. To make the exposures 
of the desired duration, two discs are employed, one 
mounted directly on a central shaft driven at 480 r.p.m., 
and the other supported on ball bearings on the same 
shaft but driven at the same speed in the opposite 
direction of rotation through reaction gearing. An 
aperture is cut in each disc at a radius of 5 in. and the 
passage of the two apertures between the lens and the 
film gives an exposure of the correct duration. To 
obtain the desired interval between the exposures, 
a third dise is provided, this disc being carried by a 
flanged ring on an aluminium spider mounted on a 
hollow shaft which is coaxial with the shaft driving 
the exposure discs. The hollow shaft, it will be seen 
from Fig. 8, is driven by spiral and worm gearing from 
the central shaft. An exposure can, of course, only 
occur when the two apertures of the exposure discs 
and an aperture in the time-interval disc are all in 
line. Actually, several of the latter discs, with different 
numbers of apertures, are provided, to give various 
ume intervals, the discs being easily exchanged by 
removing the cover of the chamber enclosing them ; 
the cover, it will be seen, is held in place by hinged 
bolts fitted with wing nuts. To obtain still further 
variation of the time intervals, three sets of worm 
gears, giving reduction ratios of 50:1, 60:1, and 


























OOOOH oon 





DOOD HOOOCOONT: 
NGINEERING” 
64:1, have been supplied by the makers, and these, 
we understand, are interchangeable without introducing 
any backlash. It should be mentioned also that the 
flanged gunmetal ring carrying the time-interval 
dise is provided with vernier adjustment so that the 
times at which the exposures occur, as well as the 
interval between them, can be regulated. The camera 
proper, shown in Figs. 5 and 6, is made to take 16-mm. 
sub-standard cinematograph film, which is simply 
drawn continuously through the gate, as owing to the 
short exposure and the slow travel of the film, inter- 
mittent movement is unnecessary. A second lens, 
clearly shown in Fig. 5, is provided to enable a single 
exposure to be made independently of the time-interval 
disc before starting and after finishing the series of 
photographs of the counters ; a free-wheel gear enables 
the film to be propelled through the camera for this 
purpose. The magazines hold 100 ft. of film which, 
as only about 2 ft. or 3 ft. are required for an average 
run, is sufficient for a long period. The take-up 
magazine is fitted with a film cutter, so that the camera 
need not be opened for re-threading until the whole 
of the film has been used. A short length of film is 
left projecting from the storage magazine after cutting 








and this is automatically fed into the empty take-up 
magazine when it is replaced. A quartz mercury- 
vapour lamp is provided for the illumination of the 
counters. 

Resuming now our account of the machine itself, 
we may mention that differential gears are provided 
which serve to add or subtract the rotations of any 
two shafts and there are also “ front-lash ” units, the 
object of which is to compensate for any backlash 
in the various drives. This is effected by a gear train 
arranged to give a small and adjustable angular 
advance of a driven shaft relatively to a driving shaft 
at each occasion when the direction of rotation of the 
latter changes. The machine is driven by electric 
motors, one of which drives the shaft, the rotation of 
which represents the independent variable, while 
others drive the torque amplifiers of the integrators. 
The motors are controlled by a set of switches placed 
conveniently for the operator who may be following 
a curve on an input table. These switches operate 
contactors on the panel shown in the background 
in Fig. 1. 

The operation of the machine involves the setting up 
of the interconnections between the units in such a 
way that the relations between certain shafts satisfy 
the equation being solved. The setting up is first 
carried out in diagrammatic form on paper and the 
scales on which the rotations of the shafts represent 
variables in the equation are decided. Various alter- 
native ways of doing this may be possible and experience 
is obviously necessary in deciding which is the best. 
The interconnections on the machine are then set 
up from the diagram. The initial conditions for the 
solution are usually supplied to the machine in the 
form of initial displacements of the integrators. Many 
equations can be dealt with by the machine without 
any attention from the operator, but others involve 
the use of one or more input tables for each of which 
an operator is required. 

It may here be pointed out that the operation of 
setting up the machine may occupy as much as a 
whole day, while, when the setting up is completed, 
a solution may be obtained in a quarter of an hour. 
This latter time is practically independent of the 
complexity of the equation so long as it is within the 








gO 


range of the machine, whereas the solution of a com- 
paratively simple equation by parely numerical means 
would probably require from 4 hours to a day of careful 
work by an experienced computer. Thus the use 
of the machine may not lead to a great saving of time 
if only a single solution of an equation is required, 
although, even in this case, there will be a considerable 
saving of mental labour. When, on the other hand, | 
several solutions of one equation are required, the use 
of the machine will effect a great saving of time, as 
well as of mental effort. It will, in fact, make it possible 
to undertake certain extended investigations which | 
would otherwise occupy too much time and labour | 
to be practicable. 
Finally, it may be remarked that the ers seagar 

| 
















analyser provides a numerical or graphical solution of 
an equation with definite numerical values of coeffi- 
cients and of initial conditions. It cannot, however, | 
provide a general analytical solution and can, in fact, | 
be applied to equations for which no such solution | 
exists. Thus it does not seem likely to be of much | 
value in purely mathematical fields in which the 
interest in the solution of the equation lies in its general 
form or its formal analytical expression. In technical 
and physical investigations, however, it is often the | 
special solutions and actual numerical values that | 
are required, and it may happen that even if there | 
is a formal analytical solution it is unsuitable for 
numerical evaluation. At Manchester, the machine 
has been installed in the basement of the Physics 
Department, where it will be used for work in connec- 
tion with the atomic structure and properties of matter, 
transients in electrical circuits, the performance of 
automatic-control mechanisms, the propagation of 
electric waves in the Heaviside layer, the vibrations of 
systems with non-linear restoring forces, the paths of | 
electrified particles in a magnetic field, the equilibrium 
and stability of stellar structures, &c. Professor D. R. 
Hartree, F.R.S., Beyer Professor of Applied Mathe- 
matics in the Department of Mathematics of the Uni- 
versity of Manchester, was associated with the research | 
staff of Messrs. Metropolitan-Vickers Electrical Com- 
pany, Limited, in the construction of the machine, | 
and it is to him that we are indebted for most of the| 
information on which our article has been based. 




































































































AND TRIAL TRIPS. | 
“Joseru Mepri..”’—Twin-serew, all-welded, canal 
motorship, for carrying pulp-wood, newsprint paper, 
grain, and other cargo on the Great Lakes and in the Gulf 
of St. Lawrence: single-acting, two-cycle, mechanical. 
injection, M.A.N. Diesel Launch, July 4 
Main dimensions, 259 ft. by 43 ft. 10 in. by 22 ft. Built 
Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for Messrs. Quebee and 
Ontario Transportation Company, Limited, Montreal. 
Guten.” —Single-screw motor coaster; four-stroke 
Deutz engine Trial trip, July 16 Main dimensions, | 
171 ft. 6 in., by 27 ft. by 12 ft. 4 in Built by Messrs 
R. and W. Hawthorn, Leslie and Company, Limited, | 
Hebburn-on-Tyne, for Messrs. Tyne Tees Steam Shipping 
Limited, Newcastle-upon-Tyne 
Boats. Six single-screw 


LAUNCHES 





engines 


by Messrs 


Company, 

Moron Boats ann Burry 
motor boats to carry 30 tons, and six butty boats to} 
earry 33 tons. Propelling machinery of motor boats : 
18) brake horse-power, two-cylinder, vertical heavy-oil 
engine supplied by Messrs. National Gas and Oi) Engine 
Company. Limited. The twelve veasela were launched 
during June and July. Main dimensions of each, | 
71 ft. Gin. by 7 ft. by 4 ft. Zin. Built by Messrs. Harland 
and Wolff, Limited, North Woolwich, London, E.16, | 
Union Canal Carrying Company, 


for Messrs. Grand 

Limited, London, 
*Danune V 

the Thames ; 


Single-screw steam tug for service on 
triple-expansion engines supplied by 
Mesars. C. D. Holmes and Company, Limited, Hull 
Launch, July 20. Main dimensions, 110 ft. by 27 ft. 6 in 
by 13 ft Built by Mesars. Cochrane and Sons, Limited, 
Ouse Shipbuilding Yard, Selby, for Messrs. The Tilbury 
Contracting and Dredging Company, Limited, London 

“ Dunrroon.”’ -Twin-serew passenger motorship for 


service between the principal Australian ports ; double 
acting, two-stroke Harland-B. & W. type airless 
injection oil engines, built under licence by Messrs 


J. G. Kineaid and Company, Limited, Greenwich, 
lrial trip, recently. Main dimensions,470 ft. by 65 ft. 3in., 
by 36 ft. Built by Mess. Swan, Hunter, and Wigham 
Richardson, Limited, ‘Sewcastle-upon-Tyne, for Messrs 
Melbourne Steamship Company, Limited, Melbourne. 








Tur Corroston or Leap in Buriprnes On page 
656 of our iasue of June 21, we published an article 
dealing with Building Research Technical Paper No. 8 
on The Corrosion of Lead in Buildings. In order to 
give, in summary form for the convenience of architects 
and builders, the practical significance of the conclusions 
reached in this Technical Paper, the Department of 
Scientific and Industrial Research has recently issued 
Building Research Bulletin No. 6, entitled “ The Preven 
tion of Corrosion of Lead in Buildings.”’ In this Bulletin 
the main conditions under which danger of lead corrosion 
is to be found are briefly stated and methods of prevention 
are suggested. Copies, price 3d. net, may be obtained 
pe H.M. Stationery Office, Adastral House, Kingsway, 

ondon, W.C,1, 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case. 

Laminated Bearing Springs for four-wheeled wagons- 
Royal State Railways of Siam, Bangkok; August 16- 
(T.Y. 5,076.) 

Steelwork, 380 tons, for a road bridge and for seven foot 
bridges. South African Railways and Harbours, 
Johannesburg; August 19. (T.Y. 5,078.) 

Insulating Tapes and Varnishes, comprising adhesive 
tape, cotton tape, rubber strip, sealing compound and 
insulating varnish. Indian Stores Department, Simla ; 
August 13. (T.Y. 5,080.) 

Condensers, ranging in capacity from 0-005 mF., to 
2,000 mF. Posts and Telegraphs Department, 
Melbourne ; August 27. (T.Y. 5,082.) 

Motor Generators and Rectifiers, operating from various 
voltages. Posts and Telegraphs Department, Melbourne ; 
September 3. (T.Y. 5,083.) 

Centrifugal Pumping Plant, and fittings, for Malakal 
Stores, Irrigation Department, Khartoum ; August 15, 
(T.Y. 5,085.) 

Copper and Steel Plates for locomotive boilers. South 
African Railways and Harbours, Johannesburg ; August 
19 (T.Y. 5,086.) 

Pressed-Steel Tank, 20,000-gallon, measuring 20 ft. by 
20 ft. by 8 ft. deep, of }-in. plates, complete with stand 
22 ft. high. South African Railways and Harbours, 
Johannesburg ; August 12. (T.Y. 5,087.) 

Substation Equipment for Mehella-el- Kobra, including 
transformers, switchgear, cables and condensers. Ministry 
of the Interior, Cairo, Egypt ; October 3. (T.Y. 5,084.) 

Engineers’ Files. Viagao Ferrea do Rio Grande do 
Sul, Brazil; August 30. (T.Y. 5,088.) 

Steel and Galvanised Goods, comprising 17,500 kg. of 
mild-steel plates from ¥ in. to j in. thick, 11,000 kg. of 
galvanised corrugated sheets, 22,000 kg. of mild-steel 
angles, 60 kg. of jin. hexagonal nuts, and 70 kg. of 
galvanised washers. Ministry of Public Works, Cairo, 
Egypt; August 24. (T.Y. 5,089.) 

Steel Bridge Spans, eight, to be supplied, erected and 
Argentine State Railways, Buenos Aires ; 
(T.Y. 5,098.) 


painted, 
August 16. 








BOOKS RECEIVED. 


No. 612. 
ipril, 1935. 


Economic Con- 


Department of Overseas Trade. 
Report. By 


ditions in Czechoslovakia, 


H. KersHaw. London H.M. Stationery Office. 
[Price 2s. net.] 
Elementary Building Geometry By Georce A. Hansy. 


London: Edward Arnold and Company. [Price 3s. 
net. | 

Fortschritte des Chemischen i pparatewesens. Elektrische 
Ofen Part 4. Leipzig: Akademische Verlagsgesell- 
schaft m.b.H. [Price 28 marks.] 

Chimneys and Flues, Industrial and Domestic. By Percy 
L. Marks. London: The Technical Press, Limited. 
[Price 4s. net.] 

irchitecture and the Bauhaus. By WaLTeR 

Groprivus, Translated from the German by P. Morton 

Suanp. London: Faber and Faber, Limited. [Price 
6s. net.] 

Technical College Buildings, Their Planning and Equip- 
ment. A Report by a Joint Committee of The Association 
of Technical Institutions and The Association of Princi- 
pals of Technical Institutions, with Others. Chelsea 
Polytechnic, London, 8.W.3.: Joint Committee on 
Technical College Buildings. 

Die Lokomotive feiert mit das 100 jdhrige Bestehen der 


Deutschen Eisenbahnen. By Dr.-txe. E.h. E. Merzec- 
rin. Berlin: VDI-Verlag, G.m.b.H. 
Actualités Scientifiques et Industrielles. 234. Théories 


Mécaniques Ill. La Stabilité de Route des Locomo- 
tives. First Part. By Y. Rocarp. Paris: Hermann 
et Cie. [Price 15 francs.) 

Medical Research Council Industrial Health Research 
Board. Report No. 71. The Physique of Man in Indus- 
try. By E. P. Carnucart, D. E. R. Hueues and J. E. 
Cuatmers. London: H.M. Stationery Office. [Price 
le. 3d. net. 

Aeronautical Research Committee. Reports and Memor- 
anda No. 1600. Combined Index to the Technical Reports 
of the Advisory Committee on Aeronautics, 1909-10 to 
1918 19 Compiled by H. J. Savers and G. ° 

[Price 


Warpte. London: H.M. Stationery Office. 
Ss. net.) 
Mitteilungen des Forschungs-Institutes fair Wasserbau. 


Part 3. (a) Photoelektrisches Verfahren zur Untersuchung 
von Korngemischen. By Dtew.-Inc. P. EsTEerRer. 
(6) Versuche zur Frage der Verkstoffanfressung durch 
Kavitation. By Dr.-rnu. H. Scuréter. [Price 3.20 
marks.| Part 4. Die Verwendung von Drahtnetzkérpern 
im Wasserbau. By Dr.-Ing. Cur. Kevutry=r. [Price 
3.20 marks.] Munich: R. Oldenbourg. 

Denys Papin, Inventeur et Philosophe Cosmop. te. Paris : 
Société Francaise d’Editions Littéraires et Sechniques, 
[Price 15 francs.} 

Department of Overseas Trade. No. 613. Hconomic 
conditions in Belgium in 1934. Report. By N. 8. 
Reyntiens. Together with an Annex on the Grand 
Duchy of Luxemburg. London ; H.M. Stationery Office. 
[Price 3s. net.] 
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CONTRACTS. 


Messrs. HarLtanp anpd Worrr, Lowrep, North 
Woolwich, London, E.16, have received orders from the 
Metropolitan Police for two steel pontoons with deck 
houses, one 60ft. long for Blackwall and the other 
50'ft. long for Wapping, and from Messrs. W. Cory and Son, 
Limited, London, for six steel swim barges to carry 
160 tons and six steel hatched swim barges to carry 
130 tons. The firm has also received orders from the Air 
Ministry, London, for 16 timber wireless towers to lx 
erected at the Royal Air Force Station, Stubbington 
Lee-on-Solent, and for 11 towers for shipment to various 
R.A.F. stations overseas. 

Messrs. Perrers Limirep, Yeovil, 
orders for their Atomic-Diesel engines to perform various 
services in Zululand, India, Liberia, Peru and in this 
country. Marine engines of similar type have been ordered 
for use on English canals, and three orders, totalling 
322 brake horse-power have come from New Zealand 
We understand that smaller engines of all types continu 
to be constructed at the Westland Works, Yeovil, in larg: 
quantities. 

Messrs. Tue Stanton Ironworks Company, LIMITED 
near Nottingham, have secured an important order for 
large-diameter spun-iron pipes, to the value of over 
50,0001., from the Municipality of Skoplje, Yugo-Slav ia 





have received 











PERSONAL. 


Mr. E. Crossxey, district locomotive superintendent's 
assistant, Bletchley, London Midland and Scottish 
Railway, has been promoted to the position of district 
locomotive superintendent at Edge Hill. 

Messrs. FLANNERY, BAGGALLAY AND JOHNSON, 
Limrrep, whose offices are at 9, Fenchurch-street, London , 
E.C.3, inform us that their premises may be entered 
from 2 and 3, Philpot-lane as well as from 9, Fenchurch 
street. 

Mr. J. G. Leae, M.1.Mech.E., Friday Cottage, Warton 
lane, Water Orton, near Birmingham, has recent!) 
resigned his appointment as works manager of Messrs 
Hoover Limited, to take up the position of works manager 
of the Manor Mills Works of Messrs. The Hercules Motor 
and Cycle Company Limited, Birmingham. 

Messrs. AIREDALE ELECTRICAL AND MANUFACTURING 
Company, LIMrreD, on account of increased business, are 
removing their works from Bowling Old-lane, Bradford, 
to Delta Works, Low Moor, Bradford, on August 19. 

Mr. V. Watiinetox, who has been joint director 
of Messrs. The British Electrical and Allied Manufa 
turers’ Association, 36 and 38, Kingsway, London, W.C.2, 
now becomes sole director and assumes entire respon 
sibility to the Council for all activities of the Association. 
Mr. C. RopGeErs, secretary of the Association since 1921, 
has been appointed deputy director. 








Tue Bounpdary Friction oF OxtpiseD O1L : ERRATUM. 

In the course of our article bearing the above title, 
which appeared on page 15 ante, we stated that lubricat 
ing oils of a lower “ Society of Automotive Engineers’ 
viscosity number” than 30 were not marketed in this 
country. Messrs. Valvoline Oil Company, 16, Oxford 
drive, Waterloo, Liverpool, 22, inform us, however, that 
their motor oils having a lower number than 8.A.E. 30. 
namely, S.A.E. 20 and 8.A.E. 10, are regularly marketed 
by them in Great Britain. 


INsTITUTION OF Navat Arcuitects.—The Council of 
the Institution of Naval Architects require the services 
ofa secretary. Applicants, who should possess University 
or equivalent training and literary ability for editorial 
work, should be between 30 and 45 years of age 
Colloquial knowledge of French is essential and that of 
another modern language is desirable. Candidates 
should also have organising and travelling experience 
Written applications, with full particulars of career and 
copies of testimonials, must be delivered before August 31, 
to the Council of the Institution, 2, Adam-street, London, 
W.C.2, 


WIRELESS APPARATUS FOR APGHANISTAN.—We undet 
stand that the Government of Afghanistan has placed a 
contract with Messrs. Marconi’s Wireless Telegraph 
Company, Limited, Electra House, Victoria-embank 
ment, London, W.C.2, for the supply and erection of five 
wireless stations in the most important centres of 
Afghanistan. The most powerful of the stations will 
be located at Kabul, and the others at Maimana, Khana 
bad, Khost and Diyazungi. The Kabul station will be 
equipped with a Marconi 8.W.B. 11 type transmitter 
covering @ wavelength range from 15 m. to 80 m., and 
having an output, to the aerial feeders, of 5 kW to 6 kW 
on telegraphy and 3} kW to 44 kW on telephony. Two 
receivers, one suitable for the reception of high-speed 
telegraphy, as well as telephony, are to be installed at 
Kabul, which will be able to communicate with th¢ 
rincipal capitals of Western Europe, as well as with 
Moscow, Tokio, Shanghai and New York, by means of 
directional aerials, and with Rio de Janeiro, Cape Town 
and Melbourne with omni-directional aerials. Automatic 
transmitting and high-speed recording apparatus, 
designed for a maximum speed of 200 words per minute, 
will be provided for one transmitting and one receiving 
channel. The other four stations are to be equipped 
with Marconi 8.8A transmitters, and will be used for 
internal communication. This transmitter can be em 
ployed for telegraphy and telephony on wave lengths 
ranging from 20 m. to 80 m., its rated capacity being 





500 watts on the former and 250 watts on the latter. 
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NOTES FROM THE NORTH. 


Grascow, Wednesday. 
Scottish Steel Trade.—A considerable amount of 
repair work was carried through on the various plants 
last week, and now that the production of steel has been 
commenced again, a busy time is foreshadowed for the 
next month or two at least. Order books have a very 
respectable appearance, as quite a good volume of 


business was picked up during the holiday , 
with, the 
has 


and now there is plenty of work to go on 
bulk of which is still on home account. 


| It is urged 


| 


| which can only be met by adopting the wide strip process 


‘ENGINEERING. 


of municipal authorities and the Welsh members of 


Parliament, to the Prime Minister have been arranged. 
that any such move would be disastrous to 
South Wales, and greatly extend the distressed area, 
and that as the iron and steel industry had revived 
as a result of the protection extended by the Govern- 
ment, such protection should prevent any transference. 
On the side of Richard Thomas and Company, it has 
been stated that the company is threatened with the 
effect of new methods of manufacture in America, 


There been | of making steel, and that seeing that pig-iron makers 


a decided improvement in the demand for structural|in this country are also considering extending their 

steel during recent weeks, and the output has been interests in the tinplate industry, it is necessary for 

steadily inereasing. The outlook for the near future is| Richard Thomas and Company to protect themselves, 

considered to be very favourable, as = a number of | both against this threatened invasion, and against any 
w 


new schemes are in prospect, some of 
under the Government. The black-steel sheet trade 
has made a good start this week, and as order books 
are well filled, steady running of plant is assured. Export 
business has not improved yet, but a large tonnage of 
sheets has been booked for the motor trade. Prices 
are steady and are as follows: Boiler plates, 91. 5s. per 
ton; ship plates, 81. 15s. per ton; sections, 8l. 7s. 6d. 
per ton; black-steel sheets, $ in., 8/. 10s. per ton, and 
No. 24 gauge, 101. 10s. per ton, in minimum four-ton 
lots; and galvanised corrugated sheets, No. 24 gauge, 
in minimum four-ton lots, 13/. per ton, all delivered at 
Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland, 
malleable-iron trade, quite a fair amount of work was 
on hand for the resumption of operations this week, 
and makers are very hopeful of the recent improvement 
continuing. Inquiries are encouraging, and it would 
seem that the industry had turned the corner. The 
following are the current market quotations :—‘* Crown ” 
bars, 91. 15s. per ton for home delivery, 91. 5s. per ton 
for export; and re-rolled steel bars, 8/. 12s. per ton 
for home delivery, and 71. 10s. per ton for export. 

Scottish Pig-lron Trade.—A strong tone continues to 
prevail in the Scottish pig-iron trade, and the active 
conditions of the past month or two are still in evidence. 
The consumption at home has been on the increase, and 
the current output is being steadily taken up. Prices 
are firm, and the following are to-day’s quotations :— 
Hematite, 71s. per ton, delivered at the steel works ; 
and foundry iron No. 1, 72s. 6d. per ton, and No. 3, 
70s. per ton, both on trucks at makers’ yards. 

Wages in Scottish Pig-Iron Trade Unchanged.—Messrs. 
Kerr, MacLeod and Macfarlan, C.A., Glasgow, have 
made the following intimation to Messrs. Thomas Petrie 
and John Brown, joint secretaries of the Scottish pig- 
iron trade :—‘‘ In terms of the remit, we have to report 
that the certified returns for April, May, and June, 1935, 
made by the employers to us, show an average net selling 
price of 3l. 5s. 6d.’ This means that there will be no 
change in the wages of the workmen on basis rates. 








NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 

Welsh Coal Trade.—Shipments of Welsh coals have 
been on a slightly better scale of late, and prospects for 
the next week or so, to the August holidays, are regarded 
as a little more satisfactory. The comparison with the 
same period of 1934 is more favourable, seeing that the 
total shipments from the Welsh ports of the Great 
Western Railway Company for the 29 weeks ended 
July 21 totalled 10,853,200 tons, which was only 86,200 
tons less than in the same period of 1934. This shows 
that the deficit of 382,350 tons which existed after the 
Whitsun holidays has now been nearly cleared off, 
although it must not be overlooked that the 
period last year was exceptionally quiet. It is now hoped 


that over the remainder of the year there will be a| 


general, if restricted improvement. Colliery order 
books so far are not well enough filled to promise any 
decided improvement in August. It has been announced 
that the Egyptian State Railways, who in May placed 
a contract for 315,000 m. tons of Welsh locomotive 





ich are scheduled | monopoly in the pig-iron trade in South Wales. The 


pig-iron makers have stated that they do not abuse 


the monopoly, that they have and are selling pig-iron 
in South Wales as cheaply as any sold elsewhere. It is 





gi 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Conditions in the Cleve- 
land pig-iron industry are very little changed. Stocks 
have fallen to almost vanishing point, and the meagre 
production is barely sufficient for the needs of British 
consuming works. There is virtually no iron available 
for export sale. Fixed minimum prices are strong, and 
early upward movement seems not unlikely. Material 
increase of demand could be met only by enlargement 
of make, which could be quickly effected by the trans- 
ference of a furnace running on other iron to the produc- 
tion of Cleveland, but such action would be far from 
convenient to ironmasters. Delivery quotations are 
ruled by No. 3 grade of iron at 67s. 6d. here, 692. 6d. 
supplied to North of land areas beyond the Middles- 
brough zone, 67s. 3d. to Falkirk, and 70s. 3d. to Glasgow. 





pointed out that wherever «a strip mill is erected, it 
be in proximity to iron makers and tinplate works, and 
that South Wales would be the best place for such strip 
mills. No further action is contemplated, pending 
discussion with the Government as to what assurances 
ean be given on the subject. The iron and steel and 
allied industries of South Wales have undergone com- 
paratively little change in the past week. Quotations 
for Welsh hematite pig-iron are 7ls. delivered, with 
Welsh basic at 70s., less the rebate of 5s. Following 
the recent announcement of extensive reconstruction of 
the Albion Works, Briton Ferry, of Messrs. Briton Ferry 
Steel Company, Limited, with the addition of a new 
steel-sheet mill which may subsequently be converted 
into a strip mill, it is now announced that Messrs. Mond 
Nickel Company are about to spend 150,0001. on the 
extension and improvement of their plant at Clydach 
Refinery, near Swansea, 





NOTES FROM SOUTH YORKSHIRE, 


SuerrretD, Wednesday. 

Tron and Steel.—The position of the local steel, machin- 
ery, and engineering trades is full of promise. Orders 
are flowing freely on both home and overseas account. 
More inquiries are circulating for a variety of steel 
—- Steel-melting departments are operating at 

igh pressure and furnaces are accounting for big outputs. 
Forward business is substantial, and works managers are 
able to plan for some weeks ahead. Local works are 
consuming inereased quantities of West Coast and East 
Coast hematites. There is also a big demand for foundry 
iron from the Midlands. The call for basic steel is 
steady, while bookings of acid steel are on the upgrade. 
Other progressive lines include steel strip and sheets. 
Makers of structural steel are working at increased 
capacity. Business in railway rolling stock is not so 
erratic. Orders have been received from British rail- 
ways for wheels, axles, springs, tyres, and carriage and 
truck parts. Overseas needs are more substantial. 
Firms specialising in the production of crushing and 
dredging equipment, and refining, screening, and we 
plant for gold and silver mines abroad, are doing a go 
trade. British collieries are also taking bigger supplies 
of coal-cutting machines, pneumatic drills, and coal- 
getting implements. There is a steady call for steel- 
works’ and ironworks’ machinery. Progress is reported 
by makers of electrical gear. The demand for magnet 
steel and magnets is larger than a year ago. This section 
has become one of the most active of local trades. The 
automobile, electrical, and wireless industries are parti- 








| 


same | 


coals with Messrs. Maris Export and Trading Company, | 


have decided to increase that contract by 10 per cent., 
that is, to 346,500 tons, the price being that tendered, 
viz., 258. 2d. per m. ton c.i.f. Alexandria. Other con- 
tract business secured has been 45,000 tons of locomotive 
coals for Spanish railways. Tenders open include one 
for 14,000 tons for Palestine railways, and another for 
175,000 tons for Tanganyika railways, although it is 
probable that Natal coal exporters will take the Tangan- 
yika orders. The demand for Welsh coal is chiefly for 
secondary qualities of large descriptions, and for sized 
and small coals, sized coals being difficult to obtain in 
adequate quantities because of the irregular workings 
of the pits, due to the general slackness of the demand 
for large coals. The collieries producing best Admiralty 
classes of large are particularly hit by slackness of the 
demand, buyers seeking cheaper supplies. 

and Steel.—South Wales and Monmouthshire 
interests have been very much concerned over the 
announcement made by the great tinplate firm of Messrs. 
Richard Thomas and Company, Limited, that it was 
contemplated to spend 1,000,0001. upon setting up a 
steel strip mill at their Redbourn works, which might 
involve the transfer of a number of the company’s tin- 
plate works from South Wales. In view of the general 
‘epressed conditions, especially in the coal trade in 
South Wales, and the large amount of unemployment, 
this announcement caused great consternation, because 
the tinplate industry, almost entirely centred in South 
Wales, Monmouthshire and Gloucestershire, would be 
hard hit by any considerable transfers of the kind. 
Parliament has been asked to intervene, and deputations 
‘iron and steel makers and workers, also representatives 


Tron 


demand. 


cularly good customers. Sheffield’s output of auto- 
mobile steel and fittings shows a monthly increase. 
Producing works have had to put on extra shifts to cope 
with the demand. Agricultural-machinery makers in 
various parts of the country are buying heavier tonnages 
of stainless steel, and other high-class materials. Acid- 
resisting steels are in request by producers of chemical, 
dye, and food-making plant. The tool trades report 
further improvement. Engineers’ small tools are 
progressive media. Among the most active lines are 
hacksaws and blades, twist drills, files, reamers, and 
precision implements. The light foundries are steadily 
employed. 

South Yorkshire Coal Trade.—The general position has 
undergone little change. There is an erratic demand 
on export account. Supplies of South Yorkshire best 
hards, cobbles and smalls for shipment are on the short 
side. There are plenty of doubles and trebles on offer. 
Inland needs of industrial fuel are heavier than six months 
ago. Prospects are bright, and forward buying is a 
feature of the business being done. Railway companies 
are taking increased tonnages of all classes of coal. 
The house coal market shows a further slump. Quotas 
have helped to keep stocks down at colliery sidings and 
merchant depdéts. Supplies, however, exceed the 
Foundry and furnace coke are steady. Quota- 
Best branch hand picked, 23a. to 25s. ; Derby- 
shire best house, 19s. to 2ls.; Derbyshire best brights, 
16s. 6d. to 188.; best screened nuts, 16s. to 17s. ; small 
screened nuts, 15s. to 15s. 6/.; Yorkshire hards, 16s. 6d. 
to 17s.; Derbyshire hards, 16s. 6d. to 17s. 6d.; rough 
slacks, 8s. to 9s.; nutty slacks, 7s. to 8s. 6d. 


tions are : 








PouisH Coat Inpustry.—The production of Polish 
coal during the first four months of 1935 amounted to 
9,363,000 tons, as compared with 9,291,000 tons during 
the same period of 1934—an increase of 0-77 per cent. 
in the current year. On the other hand, exports during 
the first four months of 1935 amounted to 2,902,000 tons, 
as compared with 3,252,000 tons during the corresponding 
period of 1934—a fall of 10-76 per cent. in the current 
year. 





Hematite.—Supply of East-coast hematite is no more 
than adequate for present requirements, and the increased 
output of some 2,000 tons per week by the blowing of 
two additional furnaces at the Ayresome [Ironworks 
this week will not weaken the strong statistical position 
of makers, as the extra output is needed to meet demand 
of regular Ayresome iron customers. Merchants report 
further Italian inquiries, but though overdue payments 
have been y paid for deliveries of some time ago, 
they are not disposed to entertain offers from that country 
until assurance of early payment for goods is forth- 
coming. Local consumption is increasing, and deliveries 
to home buyers at a distance is maintained. Announce- 
ment of another advance in East-coast hematite prices 
was not unexpected, and raises the market figure of 
No. 1 grade by 2s. to 71s. for use on Tees-side, and by 
2s. 6d. to 738. 6d. for delivery to areas in Northumberland 
and Durham. Quotations for delivery elsewhere are 
unchanged. 

Blast-Furnace Coke.-—Sellers of Durham blast-furnace 
coke are less disposed to make price concessions to secure 
contracts, but supply is ample, and parcels are still on 
sale at the equivalent of good medium qualities at 19s. 
delivered to Tees-side works. 

Foreign Ore.—Consumers of foreign ore continue to 
take | supplies under old contracts, but are buying 
little. erchants are, however, taking a firm stand in 
the confident belief that they will obtain advanced 
rates when negotiations for renewal of contracts com- 
mence. Meanwhile, recognised market values are 
accepted only for prompt odd org Nominally, best 
rubio remains at 17s. 6d. c.i.f. Tees. 

Manufactured Iron and Steel.—Manufacturers of semi- 
finished and finished iron and steel are heavily sold, 
and report useful inquiries, some of which are from 
overseas. Producers of constructional steel have a lot 
of work on hand, and branches engaged on the output 
of railway material have good contracts to execute ; 
while recent substantial orders for ships have provided 
extensive employment for departments turning out 
plates, angles and rivets. Subject to the usual rebates, 
market quotations for home consumption are : Common 
iron bars, 91. 12s. 6d.; packing (parallel), 8/.; packing 
(tapered), 101.; steel billets (soft), 51. 12s. 6d.; steel 
billets (medium), 7/1. 2s. 6d.; steel billets (hard), 
7l. 128. 6d.; iron and steel rivets, 111, 10s. ; steel boiler 

lates 91. 5s.; steel ship plates, 81. 15s.; steel angles, 

. 78. 6d. ; steel joists, a. 15s.; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 9/. 
for smaller lots ; and ship plates, 12/. 10s. Black sheets 
(No. 24 gauge) are 111. for delivery to home customers, 
and 91. 5s. fo.b. for shipment abroad ; and galvanised 
corrugated sheets (No. 24 gauge) are 131. for delivery to 
home customers, and 111, 5s. f.o.b. for shipment overseas. 

Scrap.—The scrap market continues fairly active. 
A rise in America of 25 cents to 50 cents in heavy steel 
has materially strengthened the hands of sellers here, 
who report demand brisk. Other commodities in good 
request are cast-iron, and machinery metal. Buyers are 
anxious to place orders for light cast-iron at 438., but 
sellers are asking up to 44s. Heavy cast-iron is firm at 
52s. 6d., and machinery metal is selling at 548. to 55s. ; 
while heavy steel readily realises 52s, 6d. 








SELECTION AND Use or Lusricants.—A short paper, 
entitled ‘‘ Note on the Selection and Use of Lubricants 
for Mining Plant and Machinery,” recently submitted 
to the Institution of Mining and Metallurgy by Mr. W. E. 
Gooday, contains data regarding the lubrication of air 
compressors and steam turbines. These machines are 
taken as examples, and the essential characteristics of 
the lubricants needed are briefly discussed. A short 
paragraph on the reconditioning of internal-combustion 
engine cylinder oils is added, and the paper concludes 
with some general recommendations on the subject of 
lubrication. arr 

CuatHaMm Navy Weex.-—-Navy week at Chatham is 
being held this year from August 3 to August 10, excluding 
Sunday, August 4. Warships and submarines in the 
Dockyard will be open to visitors and there will be 
many displays and exhibitions. Among the displays 
will be a “ battle’ between a “Q” boat and a sub- 
marine in which the latter will be “ sunk,” an action 
between a flight of aeroplanes and a cruiser, and a repre- 
sentation of the historic attack on Zeebrugge. Exhibi- 
tions ef deep-sea divers at work, of the Davis submerged 
escape apparatus by which men may leave a sunken 
submarine, of the firing of torpedoes and depth charges 
and of other service activities will be given. A handsome 
illustrated official guide and souvenir programme will 
be on sale, price 6d. Admission to the Dockyard is 
one shilling and all proceeds will be devoted to Naval and 
Royal Marine charities. 
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ELECTRIC TRACTION IN HUNGARY. 


\nout two and a half years ago* we gave an account 


f the Kando system of electric traction, which had 
adopted the Hungarian State Railways 
between Budapest and Hegyeshalom. In this system use 
made of single-phase energy at 16,000 volts, which | 
drawn from the industrial three-phase transmission | 
network at a frequency of 50. On the locomotive | 
there is a phase convertor, which converts the single 

phase into multi-phase current for supply to the motor 

The four sub-stations through which a supply is given 
for traction purposes were equipped by Messrs. The | 
Metropolitan-Vickers Electrical Company, Limited, 
Manchester, and the same firm acted as sub 
contractors to Messrs. Ganz and Company, Budapest, | 
for the manufacture of the pantographs, the control 
equipments and the 2,50 horse-power traction motors 
for the locomotives. The first passenger locomotive was 

placed in regular service on September 12, 1932, and 

within 12 months ran 86,048 miles. It was followed by 

a second passenger and freight locomotive and asa result | 
of satisfactory tests a further 22 passenger locomotives 

were built and completed by April, 1935, the original 

idea of having special locomotives to haul heavy freight 

trains at low speeds being abandoned. The result has 

made it possible to simplify the time-tables. The 

monthly performance of these locomotives varies 

between 6,830 miles and 8,070 miles, these figures 

including not only the fast trains, but also the slow 

freight trains which stop at every station 


been on 
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* See ENGINEERING, vol. cxxxv, pages 58, 296, 349. 
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uniformly reliable in service and that the phase changers | 


We the locomotives have besa | 
and automatic regulators have given rise to no} 
difficulties. In fact the phase convertor on ene of the 
locomotives has given 205,500 miles of uninterrupted | 
service without the slightest trouble or any maintenance 
being necessary. It has also been found that any 
desired intermediate speed can be obtained without 
difficulty. For instance, although the synchronous 
speed of the fourth stage is 62-1 miles per hour a speed | 


of 52-8 miles per hour can be constantly maintained 
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simply by adjusting the acceleration lever. Moreover, 
it has been possible to distribute the single-phas 
traction load over all three phases of the power system 
without disturbing the power or the lighting consumers 








Tue Iystrrvure or Transport.—<As the result of an 
invitation from the Birmingham and District Section, 
the council of the Institute of Transport, 15, Savoy- 
street, Victoria-embankment, London, W.C.2, has 
decided to hold the next congress of the Institute at 
Birmingham from May 20 to 23, 1936. 
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35 and 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
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The charge for advertisements classified under the 
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or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than mid-day on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 
ing, otherwise they will be taken as correct. 


Allaccounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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A THEORY OF EARTH PRESSURES. 


In dealing with matters relating to the pressure 
of earth on such structures as retaining walls, 
tunnels and culverts it is possible, at least theoreti- 
cally, to examine the general problem as one in the 
theory of gravitational fields, by stating for each 
point within the specified region the related scalar 
quantity known as the potential. With respect to 
any one direction the rate of change of that quantity 
gives the corresponding field component, while the 
maximum value of the rate of change at a particular 
point defines by its direction and magnitude the 
lines and the intensity of the field at that point. 
This potential, from which the gravitational field is 
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derived, is often referred to as the Newtonian 
potential to distinguish it from electric and magnetic 
potentials that are associated with corresponding 
fields. Thus, for a single particle the field or lines 


of force are radial and equally distributed, the tubes 
of force are of similar conical form with a common 
vertex at the particle, and the equipotential surfaces 
are concentric spheres. 


An application of this theory of potential to 


earth-pressure problems has recently been brought 
forward by Professor J. H. Griffith in a publication 
entitled Dynamics of Earth and other Macroscopic 
| Matter, which forms Bulletin No. 117 of the Engi- 
neering Experiment Station of Iowa State College, 
at Ames, Iowa. 
dure resembles that followed in the investigation of 
electrical fields. To quote his words: 
types of fields in para- and dia-magnetic distributions 
are similar to those for buried pipes and culverts, 
the analysis may be made the same analytically. 


As the author remarks, the proce- 


** Since the 


? In other words it is possible as 
@ drafting room proposition to approximate any | 





seni distribution for the conduits by the proper | not enter into their sphere of activity, and many 


aggregation of mechanical sources and sinks.” On 
CONTENTS. pace | this basis, Professor Griffith constructs a system 
The Reconstruction of Leicester-square Station, of lines of force that surround & pile, represents & 
Rabe tO onisannesd-slernedt arenes 79 | tunnel as a cavity in the field, while the effect of a 
The Embrittlement of Steels due to Soaking at submerged body, he says, may be “ regarded as an 
High Temperatures (Illws.) ...........-.0-:00de00 81 | inclusion analogous to the problem of self-induction 
The Droitwich Broadcasting Station (J//lus.) ......... 82| of electromagnetics.” Similarly, a concentrated 
Surface Broaching (Illus. ...... -.- 85] load acting vertically downwards at the vertex of a 
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Quite apart from doubts which some engineers 
may entertain on practical grounds with reference 
to the implied validity of treating the general subject 
as one involving a system of point loads, it is not 
clear how the author proposes to deal with the 
related ‘‘ n-body problem ”’ referred to the dynamics 
of a series of bodies subject to the effect of very 
considerable frictional forces, such as operate where 
motion through soil is concerned. In this connection 
it may be remarked that the simpler problem of 
three bodies cannot be solved in finite terms by 
means of any of the functions at present known to 
analysis. To such an extent has this fact stimulated 
research into the matter that more than 800 memoirs 
have been published on the subject since the year 
1750, many of which were issued under the names 
of the most illustrious mathematicians. Presumably, 
the author is in the possession of relevant experi- 
mental data, which he might suitably disclose, on the 
action of friction, since in discussing the exact 
analysis of piles and foundations, he observes: “* In 
using a coefficient of friction it is assumed that the 
earth is fixed at the boundary and that when 
motion occurs it is on a film of the material external 
to the boundary, as in hydrodynamics.” As this 
analogy is implied at various points of his discussion, 
it may legitimately be asked how far is it permissible 
to carry this comparison between motion through 
such different media as earth and water ? 

While the idea of potential makes for simplicity 
in certain directions, it implies a more or less com- 
plete knowledge of the elastic properties of the 

whole field, in the investigation of which serious 

obstacles would face the investigator. On this 

point some rather unexpected observations are 

made, the author stating that ‘‘ while hardness is 

conditioned by the surface state, it is also a volu- 

metric property integrated through the mass,” in 

view of which it is later added that “earths and 

rocks can be carefully differentiated by means of the 

Shore scleroscope based on the dynamical theory of 

Newton and Hertz for central impact, and the 





pendulum of Herbert depending on Kelvin’s solution 
of the equations of motion for a single phase of 
matter acting as an inclusion in the rest of the 
matter.” Since it is well nigh impossible by ordinary 
methods to obtain reliable data from a point-contact 
test in the case of many kinds of earth, practising 
engineers would have welcomed a description of 
the experimental procedure followed in any tests 
which substantiate the foregoing general conclusion. 

With regard to the theoretical aspect of the 
treatment, engineers have so far experienced some 
measure of relief that the principle of relativity does 








94 
will read with some concern Professor Griffith’s 
statement that “‘ Heisenberg has proven the virtual 
equivalence of particle and wave dynamics. In an 
earth dynamics it will be most logical to apply the 
matrix theory to the lower order structures, such as 
trussed caissons and tall buildings in earthquake 
areas. It thus appears that the much 
abused space-time continuum of the relativist in its 
most forbidding form must after all be brought into 
our everyday affairs. This appears to be an essential 
part of the theory put forward, because in the 
discussion of the subject of hardness we are informed 
that “‘ while it is common to think that electricity 
does not possess intrinsic inertia, the experiment of 
the vacuum cylinder shows that a piece of paper 
and a bullet will drop with the same velocity under 
gravity in the absence of air resistance, giving good 
that matter, well as electricity, 
inertialess.”’ 

There may not be many points of common contact 
engineers and relativists, but hitherto, 
we both parties have been agreed that 
inertia is an essential property of matter; never- 
theless, Professor Griffith seems to consider other- 
A note to the effect that “ the real value of 
the methods of Einstein lies in 
showing that an abstract physics is impossible ” 
would seem to call for some explanation, in view 
of the author's predeliction for Heisenberg’s theory, 
which might well ‘ abstract ” 
physics in excelsis, 


evidence as Is 


between 
believe, 


wise. 


be described as 


In proceeding to connect the dynamical considera- 


tions with Gibbs’ theory of equilibrium, the author | 


briefly examines * some of the anomalies of physical 
of which entropy is one.” In the 
formulation of the theory, “ accordingly the author 
regards the * thermodynamic function,’ Rankine’s 
form for entropy, in the light of the palpable and 
lower order hysteresis which is the energy diffracted 
In the 
course of the modification it is shown that “* Carnot’s 


socrence 


or scattered during the cyclic operation.” 


statement of the second law is thus independent of 
the conception of entropy,” which leads to the 
conclusion, somewhat later, that “since there are 
so many close analogies for heat and matter, the 
author that a general term, such as 
hysteresis or entropy, might apply to all entropies, 
magnetic or strain hysteresis, dissipation functions, 
‘ and the like for cyclic operations, whether 
for physical or chemical orders.” It is difficult 
to see how any such wide generalisation is to be 
effected, for, to take only two of the suggested 
quantities, the physical dimensions of entropy are 
not the same as those given by Professor Griffith, 
measure of hysteresis. Nevertheless, he 
concludes that “‘ the theory of hysteresis is shown 
be closely identical with Clausius’ theory of 
entropy, both entropy and hysteresis being diver- 
gencies of energy through the boundary of a phase.”’ 
In the comparison thus made of these quantities, 
readers of the publication will doubtless ask : 
Where does the temperature term of entropy enter 
into the operation ? With respect to hysteresis, 
‘it is measured in inch-pounds per cubic inch per 
cycle,” dimensions which are independent of 
temperature, 


CONnCELVES 


as his 


The practica, value of the investigation under 
examination would, we believe, have been greatly 
enhanced if the author had confined himself to the 
application of the theory to some specific problem, 
say the motion of a single pile through a given kind 
of soil. There are reasons for supposing that such 


# procedure would have demonstrated that Hamil- | 


ton’s principle mentioned early in the pamphlet is 
quite inadequate as an instrument of investigation 
in this class of work. Neither would the more general 
Hamilton-Jacobi equation be of much service in 
this respect. 

Notwithstanding Professor Griffith's many refer- 
ences to papers dealing with the theory of relativity, 
which is employed as the basis of the present work, 
it is difficult to justify the use of the principle, 
which does not call for consideration until the 
involved velocity approaches that of light, approx- 
imately 186,000 miles per second. It is hardly 
conceivable that anything connected with motion 
through the ground is associated with speeds 
bearing any reasonable ratio to the velocity of 


light. 
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THE NORTH ATLANTIC PASSENGER | 
SERVICE. 


Ly our articles describing the 8.8. Normandie of 
the Compagnie Générale Transatlantique, the conclu- 
sion of which appeared in our issue of last week, we 
had occasion to refer to the reasons which led to the 
building of a vessel which marks such a great 
advance on anything previously constructed, These 
reasons need not be repeated in detail here, but it may 
be said, as is now we think becoming generally under- 
stood, that one of the weighty arguments in favour 
of a vessel of this size and speed is that two such 
liners will be able to maintain an Atlantic service 
which now requires three. Some further information 
bearing on this subject was given by Monsieur Henri 
Cangardel, Managing Director of the French Line, 
in a speech made at a luncheon on board the 
Normandie on the 20th inst. The occasion was a 
visit to the vessel, as she lay off Southampton, by a 
party of some 300 persons, comprising Members of 
Parliament, shipowners and builders, representatives 
of technical institutions and others. 

Monsieur Cangardel said the ship was the result of 

seven years of study and was ordered when trade 
with the United States was at its peak. Now that | 
the Normandie was in commission, her owners still 
remained convinced that a ship of this type was less 
expensive to build and to run per ton and per passen- | 
ger carried than a smaller ship. She also provided | 
her passengers with more comfort, travelled at a 
higher speed, and had not raised any excessive 
| difficulties in handling. He added that although | 
he firmly believed in big ships, their number could | 
not increased indefinitely without serious | 
consequences. Some international agreement was | 
necessary. The North Atlantic Conference lines | 
had scrapped 65,000 tons of liners in 1931, 59,000 | 
tons in 1932, 80,000 tons in 1933, 147,000 tons in | 
1934 and the figure for 1935 would probably be | 
lover 100,000 tons. During this period the French | 
| Line had scrapped, or removed from service, more | 
than 75,000 tons of its Atlantic fleet. In spite of | 
these figures, he thought the action taken had not 
yet been drastic enough and that further concerted 
efforts were necessary. Monsieur Cangardel’s 
remarks were made in proposing the toast of “ The 
Guests.” This was replied to by Mr. Walter 
Runciman, President of the Board of Trade, who 
referred with approval to the co-operative running 
of the Normandie and the Queen Mary next year 
to which we made reference in our issue of April 19. 
Mr. Runciman said that the operation of the two 
boats in unison would mean that they would never 
meet in port or even on the high seas as always 
running in opposite directions they would keep far 
from each other. 

Of the Normandie herself we need say but little, 
| having dealt with her so fully in recent issues. It 
| will probably, however, not be out of place to refer 
|to two matters about which much has been said. 

As we mentioned last week, the ship is to be with- 
|drawn from service at the end of the summer 
|season and her after part is to be stiffened, to 
|improve her from the point of view of vibration. 
| This vibration, in the opinion of some competent 
| observers, is in every way comparable with similar 
| vibration experienced on other large modern liners, 
and speaking personally we have yet to travel on a 
high-speed ship in which vibration was absent. 

| The other matter to which reference may be made 
}is the propellers. The original propellers were 
| designed from the results of tank tests in Paris and 





Hamburg lasting from 1931 to 1934. As a result of 
preliminary trials, 12 different designs were got | 
jout. Three of these were of the four-bladed type, | 
two with constant pitch and one with variable | 
|pitch. The remaining nine were three-bladed 
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rotation of the propellers. It was as a result of this 
work that the designs were determined and the 
manufacture of the propellers was proceeded 
with. 

In service the propellers were found to be 
eroding unduly, and after a few voyages they were 
removed and replaced by the spare set. The state- 
ment appearing in the daily press to the effect that 
the design has been changed and that four-bladed 
propellers have been fitted is not correct. Ther 
are no four-bladed propellers—and the spare set 
are almost of identical design with the first set. In 
view of the facts that the Normandie made record 
crossings in both directions on her first round 
voyage, and thus established her supremacy, and 
is now operating a schedule in conjunction with 
slower ships, she is able to take matters a little more 
easily, so that the spare propellers will probably 
serve her satisfactorily until the end of the season. 
The fact that this matter has been given undue 


| publicity in the lay press can only be explained by 


the great amount of public interest that the 
Normandie has herself aroused. There is nothing 
new in the propellers of a large high-speed liner 
having to be changed and modified. Some very 
well-known vessels have had considerably more 
than three sets of propellers and in at least one 
well-known liner an attempt has been made to 
overcome difficulties by making the propellers of 
stainless steel. Probably no one is less surprised 
that full-scale experimental work has to be done 
on the Normandie propellers than experienced 
propeller designers and manufacturers. It may be 
said to be common experience and serves to illus 
trate the large amount of research work on this 
particular branch of naval architecture which still 
remains to be done 








NOTES. 
Town PLANNING PROCEDURE. 

LN a report on town planning, which was submitted 
by the Town Planning and Building Regulation 
Committee to the London County Council on 
Tuesday, July 16, it is pointed out that certain 
basic principles such as the use, height of building, 
proportion of plot which may be covered by build- 
ing, and the permitted building line, have to be 
determined before any applications for leave to 
carry out development under the Town and Country 
Planning (General Interim Development) Order, 
1933, can be considered. It is therefore desirable 
that applicants should obtain a decision on these 
basic principles before preparing detailed plans. 
Such preliminary submission is particularly desirable 
in the case of applications relating to the lay-out 
of estates, where the setting out of roads and 
the siting of the buildings should be sanctioned 
before working drawings of the buildings are 
commenced. It also recommended where a 
departure is proposed from the primary use zoning 
of new or existing buildings, where the proposed 
density or proportion of site to be covered by 
buildings exceeds that prescribed, where non- 
conformity with provisions other than those as to 
use is contemplated and where it is desired to 
develop sites in areas for which the primary zoning 
has not been determined. The report contains 
particulars of the exact information that is required 
under all these headings and should obviate 
great deal of unnecessary labour in the early 
stages, especially if the sound advice of consulting 
the Council’s officers during these early stages is 
taken. 

NEW 

During the recently concluded meeting of the 

International Electrotechnical Commission import- 


Is 


System or ELEctTRIcAL UNITs. 





propellers, seven having constant pitch and two|ant decisions were come to on the subject of 
|variable pitch. For each type two models of | electrical units. As is well known, the C.G.5. 
rs or s'; scale were constructed and tested in free | system has hitherto been employed for scientific 
water and in cavitation tunnels. Four models | purposes, while certain so-called practical electrical 
of ,', scale were tested by auto-propulsion. Free- | units, such as the ohm, volt and ampere, have been 
water tests were made for all models at 24 revolu-| based upon the C.G.S. electromagnetic units, these 
tions per second, while tests made on the first | practical units being related to the C.G.S. units 
propeller at speeds of from 24 to 41 revolutions per | through the numerical factors 10°, 10° and 10-*, res 
second showed results agreeing within 1 per cent. of | pectively. All these practical units, without being 
the auto-propulsion tests. Additional trials were | altered, will now become connected into a new 
made to investigate the effect of giving different | coherent and absolute system based on the metre, 
speeds to the shafts and of altering the direction of | the kilogram and the second. This new system 


. 








“dd 
mm 
yn 
in 


d- 
he 
to 
ry 


le 


ns 


ed 


rly 
ng 


he 
rt- 
of 
S. 
ific 
cal 


ese 


11ts 


ing 
ew 


tre, 
em 





re Ss nas 


Que 


is 


2 PORTO St rc AE = meals alls 


or 


rai att 
citi 





Re eee te 


JuLyY 26, 1935.] 


has been designated the Giorgi-M.K.S. system, 
and in it the practical electrical units are essential 
constitutional elements in one-to-one relation, with 
the result that the numerical conversion factors 
need no longer be learned and memorised. For 
the complete definition of any absolute system of 
units a fourth unit, in addition to the metre, kilo- 
yram and second, is essential and the selection of this 
fourth unit has been referred to the International 
Bureau of Weights and Measures. Several sections 
of an International Electrotechnical Vocabulary and 
of the fourth edition of the rules for rating electrical 
machinery have also been approved by the Com- 
mission for pub‘ication. Tentative agreement has 
been reached regarding the standard resistivity of 
aluminium for electrical purposes, and an inter- 
national specification for the testing of overhead- 
line insulators is now ready for publication. More- 
over, a number of other questions covering traction 
motors, insulating oil, measuring instruments, the 
rating of oil circuit breakers, installations on ships, 
and internal-combustion engines were also dealt 
with. At the closing session, Dr. Elihu Thomson 
and Professor Paul Janet were elected Honorary 
presidents. Dr. Thomson was President of the 
International Chamber of Delegates at St. Louis 
in 1906, when the formation of the International 
Electrotechnical Commission was first discussed, 
and has been President of the Commission. Pro- 
fessor Paul Janet is head of the Laboratoire Centrale 
de I’Electricité in Paris, and has been an active 
member of the Commission since its inception. 
The next Plenary Meeting will be held in London 
in 1938, 


SHIPBUILDING AND MARINE 


ENGINEERING. 


THe Worwp’s 

The shipbuilding returns of Lloyd’s Register of 
Shipping for the second quarter of this year show 
that the total gross tonnage of all merchant ships, 
of 100 tons gross and upwards, under construction 
in Great Britain and Ireland on June 30 was 560,321. 
Although this figure is greater by 4,506 tons than 
that for March 3] last, it is unfortunately 26,821 tons 
less than the total for June 30, 1934. It is some 
consolation to note, however, that we are still 
responsible for 43-7 per cent. of the merchant-ship 
construction of the world and that our figure for 
June 30, 1935, is well over the aggregate tonnage 
under construction in the five leading foreign ship- 
building countries, namely, Germany, Sweden, 
Holland, Japan, and Denmark. Our total of 560,321 
tons is made up of 62 steamers, 43 motorships 
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for less than 50,000 h.p. 


Tue INsTITUTION OF AUTOMOBILE ENGINEERS 
Reparir CERTIFICATE SCHEME. 


A little more than twelve months ago,* we dis- 
cussed the initiation of a scheme by the Institution 
of Automobile Engineers for examining garage 
mechanics, the Certificate of Proficiency issued to 
successful candidates affording a guarantee to 
motorists that their work was in competent hands. 
A statement on the working of the scheme since the 
first examinations were held has recently been issued 
by Mr. A. J. Hancock, the chairman of the Repair 
Certificate Committee and president-elect of the 
| Institution, and in view of the widespread dis- 
satisfaction among motorists at the manner in which 
repair work was frequently dealt with in the past, 
some extracts from the statement may be of interest. 
Mr. Hancock states that immediately the scheme 
was evolved it became apparent that its objects 
were welcomed by the motor trade, motor owners 
and educational authorities. Financial support 
was afforded to the scheme by the Society of Motor 
Manufacturers and Traders, the Royal Automobile 
Club, and the Automobile Association, equipment 
for use in conducting the examinations was freely 
afforded by the trade, and the engineering workshops 
at various technical colleges were offered in which 
the examinations could be held. The first practical 
examinations were held in London and Birmingham, 
but before the end of 1934 centres were also instituted 
in Bradford and Bristol. In the past twelve months 
five examinations have been conducted in Section A 
(Mechanical) and four examinations in Section B 
(Electrical), both in London and Birmingham, 
while in the other two centres examinations have 
been held quarterly during the current year. Some 
314 candidates in all have been examined, certifi- 
cates and badges have been issued to 89 candidates, 
while awards are pending to 65 candidates, who, 
by reason of their age, are required to pass the 
written examination of the City and Guilds of 
London Institute. The scheme has received the 
approbation of such prominent leaders of the 
industry as Lord Nuffield and Sir Herbert Austin, 
and the Institution is appealing to all employers 
concerned to encourage their mechanics to enter 
for the examination. For the convenience of men 
in Scotland and the northern counties, an exam- 
ination centre has been established in Glasgow. 











and two sailing ships and barges, and it may be 
noted that about 79,000 tons, or 14 per cent. of the 
tonnage now being built, are intended for registra- 
tion abroad or forsale. The tonnage of the shipping 
commenced in this country during the three months 
ending June 30 was 108,122, a decrease, as compared 
with the total for the March quarter, of 36,264 tons. | 
Launchings, on the other hand, which totalled 
116,011 tons during the quarter under review, were 
yreater by 9,914 tons than those for the previous 
three months. The total tonnage of the merchant 
shipping under construction abroad on June 30 
was 722,210 tons, this being 8,500 tons more than 
that in hand on March 31, and the highest quarterly 
total reached since June, 1932. Germany, the lead- | 
ing foreign country, was responsible for 237,045 tons, | 
Sweden for 94,473 tons, Holland for 75,446 tons, | 
Japan for 65,970 tons, and Denmark for 65,753 tons. | 
During the quarter under review, 279,311 tons of | 
shipping were commenced and 206,974 tons were | 








THE JUBILEE MEETING OF THE 
NORTH-EAST COAST INSTITUTION 
OF ENGINEERS AND SHIPBUILDERS. 


(Continued from page 71.) 


THE programme of papers arranged for the 
Jubilee meeting of the North-East Coast Institution 
of Engineers and Shipbuilders, held in Newcastle- 
upon-Tyne last week, was designed to provide a 
comprehensive survey of the progress made during 
the fifty years of its existence in shipbuilding and 
the various branches of marine and general engi- 
neering with which the Institution is chiefly con- 
cerned. Three of the eight papers, dealing with 
ship construction, were presented at the morning 
session on Wednesday, July 17, and the remaining 
five, on engineering subjects, on the following day. 


LINER DEVELOPMENT. 
The first paper, by Mr. J. Denham Christie (Vice- 


and Holland, with 54,000 h.p. and 50,145 h.p., 
respectively, and all other countries were responsible | the service speed by more than 50 per cent., and 


launched in foreign shipyards, showing, as compared | president), summarised “ Liner Development During 
with the March quarter, increases of 102,030 tons | the Past Fifty Years,” and contained a large amount 
in the tonnage commenced and 33,808 tons in that | of comparative data, arranged in seven tables, and 
launched. The total horse-power of marine engines, | covering all the main routes followed by liner traffic 
either under construction or installed on board | of the express and intermediate classes. The North 
vessels on June 30, 1935, was 1,270,413. This} atiantic service naturally received prior considera- 
was made up of 149,468 ih.p., the total for| tion, and here the survey ranged from the Etruria 
reciprocating steam engines ; 422,943 s.h.p. re-| of 1885 (the only single-screw vessel) to the 
presenting steam turbines ; and 697,002 i.b.p.,| Normandie of 1935. With the exception of the 
the aggregate for oil engines. Great Britain and Olympic (1911), which had combination machinery 
Ireland headed the list of marine-engine builders, | driving three propellers, all the express liners from 
with 574,172 h.p., Germany retained second place |the Mauretania onwards had had four shafts. In 
with 201,953 h.p., Japan displaced France from the transition from the Etruria to the Normandie 
third place with 100,950 h.p., Italy was fourth the overall length had almost exactly doubled, 
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the displacement tonnage had increased five-fold, 


| the corresponding horse-power no less than eleven 
times ; but the tables disclosed that the proportion 
of crew to passengers, in spite of the reduced boiler- 
room complements required by oil-firing, had 
increased from about 1 to 4 in the Etruria to 1 to 
1-46 in the Normandie. Comparative sections of 
the principal ships showed in another way the 
constructional developments within the period 
covered ; the depth from the strength deck to the 
keel, which was 41 ft. 6 in. in the Campania (1893), 
having increased to nearly 92 ft. in the Normandie. 

Vessels of the intermediate type, although not so 
directly comparable as the express liners, also 
showed striking contrasts. The Ivernia (1900) 
practically inaugurated the type ; since then, speeds 
had advanced from her 15} knots to the 20 knots 
of the Manhattan (1932), gross tonnage had doubled, 
and power had increased to more than twice that 
of the express liner of 1885. The greater variety of 
propelling machinery was very evident from the 
lists, and in this class the internal-combustion 
engine competed successfully with the geared 
turbine. Even more noteworthy contrasts were 
afforded on the South American route, between the 
Alfonso XII of 1888 and the unfortunate l Atlantique, 
and on the Far Eastern and Australian run between 
the P. & O. Britannia (1887) and the new Orient 
liner Orion. 

In addition to the raising of strength decks, 
higher ‘tween decks and deckhouses, increased 
superstructure, and the adoption of welding were 
noted by Mr. Denham Christie among the principal 
changes in ship constructional practice during 
the half-century ; the general use of electricity, 
greater elaboration of the passenger accommodation, 
and improved navigational and safety appliances 
were outstanding features in the better equipment 
of ships. He observed, however, that there was still 
room for progress, more especially in eliminating 
vibration and lessening pitching and rolling in a 
seaway. 


Carao-Suie AND TANKER DEVELOPMENT. 


Mr. John McGovern ( Past-president), who followed 
Mr. J. Denham Christie, presented a review of 
“ Cargo-Ship and Tanker Development during the 
Past Fifty Years,” and characterised the record as 
one of steady progress, clearly indicating the ability 
of the shipbuilding and marine engineering industry 
to anticipate the ever-changing and expanding 
demands of seaborne transport, in particular, its 
requirements in the handling of special bulk cargoes, 
such as coal, grain, and petroleum. In 1885, the 
size of the average cargo vessel was about 1,400 tons 
gross and about 2,300 tons deadweight, at a draught 
of 17 ft. There had been considerable fluctuations 
from time to time in what might be termed the 
popular size of cargo vessel, but the latest statistics 
indicated a pronounced preference for vessels 
varying from 7,000 tons to 10,000 tons deadweight. 
Until recently, such a vessel would have been about 
380 ft. to 390 ft. in length, but the desire for better 
speed in adverse weather had led to a definite 
tendency to reduce the displacement coefficient, so 
increasing the length to about 405 ft. to 415 ft. 

In general, Mr. McGovern stated, harbour 
improvements had not developed in proportion to 
the increased size of the modern freighter, and 
limitation of draught was mainly responsible for 
the greater beam of present-day vessels. The range 
of types devised to suit different trades had been 
very wide, and improvements in methods and 
materials had enabled the internal obstructions to 
be reduced, and the sizes of holds correspondingly 
increased. Higher speeds, and the necessity for 
maintaining scheduled sailings, had evolved the 
cargo liner, the development of which had been 
assisted by the introduction of Diesel machinery ; 
but the general use of oil as fuel, by practically 
half of the total tonnage afloat, was an important 
factor affecting the cargo vessel, and represented an 
enormous loss of potential coal freight, for which the 
only consolation was the expansion in oil-tanker 
tonnage. 

Of the special types built since 1885, one of 








with 85,000 h.p., and Sweden fifth with 74,136 h.p. : 
Sixth and seventh places were occupied by Denmark| * See ENGrNeERING, vol. cxxxvii, page 708 (1934). | 





particular interest to the North-East Coast was 
the Doxford “turret” ship, of which 184 were 
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constructed between 1892 and 1911, with an 
aggregate deadweight tonnage of more than 
1,000,000. The years 1905 to 1907 were the peak 


years for this type, the vessels built comprising 
tramps, cargo liners, and iron-ore carriers with 
special discharging facilities. A similar design, 
the Ropner “ trunk ” type, also enjoyed considerable 
vogue, and various other forms of self-trimming 
bulk cargo carrier likewise originated in North-East 
Coast shipyards. The most radical departure from 
the box form, however, was the Isherwood “ Arc- 
form,” developed as a result of extensive model 
experiments. One of these vessels, carrying 7,000 
tons deadweight on a 6,400 miles voyage at an 
average speed of 84 knots, consumed only 9} tons 
of coal per day. 

The prototype of the modern tanker, the Gliickauf 
of 1885, was a North-East Coast product, built at 
the Walker shipyard, and was followed by a number 


of important transverse-framed tankers, including 


the Narragansett and the “ Siamese twins,” Iroquois 
and Navahoe, prior to the introduction of the 
Isherwood system of longitudinal framing, first 
applied in the Paul Paix, built on the Tees in 1908. 
A later development was the “ bracketless ” system, 
also devised by Sir Joseph Isherwood, which dis- 
pensed with the plate connections between longi- 
tudinals and bulkheads, and substituted long 
overlaps or doublings. Combined with advances in 
the technique of construction, the scientific redistri- 
bution of material had permitted considerable 
savings of weight, which was reflected in the ratio 
of deadweight to displacement. During the fifty 
years’ period this ratio had improved from 65-70 
per cent. to, in many cases, 77 per cent. 

In a concluding section of the paper Mr. McGovern 
dealt with the equipment of cargo vessels, and 
commented on the influence of the motorship in 
extending the use of electrical deck and other 
auxiliary machinery. In this connection he ap- 
pended a number of historical notes, mentioning 
that, by 1883, electric lighting plant had been fitted 
in 55 vessels having a total of about 11,000 lamps ; 
electric-arc searchlights were fitted in 1886; electri- 
cally-driven circulating pumps and fans in 1897-8, 
and the first electric windlass in 1902. Among the 
electrical navigational appliances, wireless was first 
fitted in the Italian cruiser San Martin in July, 
1897; the wireless direction-finder in June, 1914, 
in the British steamer Royal George ; and submarine 
signalling apparatus, with which some 2,500 vessels 
are now equipped, in the United States survey ship 
Mayflower. 

CoasTER DEVELOPMENT. 

The third paper on the general subject of ship 
construction was contributed by Mr. F. W. Dugdale, 
B.Sc. (Member of Council), who discussed “‘ Coaster 
Development during the Past Fifty Years.” The 
design of coastal vessels, he stated, presented special 
problems, of which the limitations of dimensions, 
draught, and speed in particular called for con- 
sideration. The raised quarterdeck type, with 
machinery aft, had established itself as the most 
generally suitable and, incidentally, was cheaper 
to construct than a vessel with machinery amid- 
ships, in which, moreover, the two holds were not 
large enough to be of real value, in a small vessel. 
Many coasting vessels were obliged to load and 
discharge in tidal harbours, where the bottom 
might be neither smooth nor level, and special 
consideration had to be given, therefore, to bottom 
construction. 

He recalled that the first steam collier, the historic 
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|than for coal, and specialisation developed an| Line; and the decision of the Cunard Company 
improved coasting collier with raised quarterdeck, | in that year to adopt the system in the Carmania, 
large clear holds, and self-trimming hatches. Coal | Mauretania and Lusitania, and the intention subse- 
was formerly delivered by the colliery companies | quently declared by the Admiralty to fit turbines 
in their own vessels, c.i.f., but the modern tendency | to all warships, determined the future of marine 
was to sell it f.o.b., the consumer using his own|turbine propulsion. It was a remarkable stride 
vessels ; hence an increasing demand had arisen for | from the 3,500-h.p. turbines of the King Edward 
the “ up-river steamer,” designed to navigate the | in 1901 to the 74,000-h.p. of the Cunard liners in 
upper reaches of the Thames for the supply of coal | 1907. 
to the great modern power stations. The combination system of reciprocating engines 
The post-war lack of freights and, consequently, | exhausting into a low-pressure turbine was patented 
of orders, had spurred the naval architect to produce | in 1894, but not applied until the Otaki was built 
vessels of greater economy and efficiency. Data} in 1908. A further extension of the principle had 
had been obtained at sea and from tank experi-| been the connection of the low-pressure turbine to 
ments, resulting in a more perfect form of hull and | the same propeller shaft as the reciprocating engine. 
appendages ; main and auxiliary engines had come | It was believed that the first application of a turbine 
under review; and by the combined efforts of | driving a propeller through helical gearing was as 
|shipbuilder and engineer the desired object had | far back as 1897, when a launch of 10 h.p. was built. 
been attained. At no time during the past fifty | In 1904 the Parsons Marine Steam Turbine Company 


| 


years had there been so much advancement as in 
recent post-war years. The motor coaster had 
become a common sight, though not suitable for 
| all classes of coasting trade ; various types of steel 
|hatch cover had been introduced, with improved 
| design in hatch coamings ; and recently the electri- 
| cally-welded coaster, typified by the Moira, built in 
|the present year by Messrs. Swan, Hunter and 
| Wigham Richardson, Limited, had been put into 
|service. Although the Mersey could claim to have 


bought the steamer Vespasian, and after running 
her with the original reciprocating engines, substi- 
tuted single-reduction geared turbines, obtaining a 
coal saving of 15 per cent. 
adopted geared turbines in 1910, and the system 
eventually spread to all surface war vessels. 


The British Admiralty 


Still further improvements were sought, and in 


1926, experiments with higher steam pressures and 
temperatures were 
King George V. 
| pioneered the welded ship, he thought that the | 550-Ib. 


made in the Clyde steamer 
Following these experiments with 


boiler pressure and a temperature of 


| North-East Coast was entitled to much credit for 750 deg. F., considerable developments quickly took 


| its enterprise and experimental work. 

| On Thursday morning, July 18, a further meeting 
| was held at which four papers were presented, 
|eovering “ Developments in the Construction of 
Marine Engines during the Past Fifty Years ” ; and, 
to conclude the survey, a fifth paper on “ Recent 
Progress in Electrical and General Engineering.” 


| 


MaRINE STEAM TURBINE DEVELOPMENT. 

The first of the marine engineering papers was 
read by Mr. R. J. Walker, C.B.E. (Past-president), 
|who remarked that, although the marine steam 
turbine was not yet fifty years old, by a coincidence 
it was just fifty years since the manufacture was 
begun of the first compound steam turbine. The 
first application to marine propulsion was not 
made until 1894, when the Turbinia was laid down. 
She was 100 ft. long and of 44 tons displacement, 
and at full speed required 14} Ib. of steam per 
indicated horse-power. Progress was retarded by 
unforeseen difficulties with propellers, but three or 
four years of experimental work resulted in the 
historic demonstration at the Naval Review at 
Spithead in 1897, when the Turbinia steamed 
through the Fleet at 34} knots. In 1898 the 
Parsons Marine Steam Turbine Company contracted 
for the destroyers Viper and Cobra, the former of 
which reached the speed of 37-11 knots on the 
measured mile. The Viper was wrecked in August, 
1901, and the Cobra lost in the following month, 
but another destroyer, the Velox, was laid down in 
the same year, and ultimately was bought by the 
British Admiralty. This vessel was the first to 
have reciprocating engines (which were fitted for 
cruising) exhausting into the turbines. Cruising 
| turbines were introduced in the destroyer Eden, 
}in 1903. The cruiser Amethyst was next fitted 
with turbines, and tried against the sister ship | 
Topaze, with reciprocating engines—the Topaze | 
showing a maximum speed of 22-75 knots, and the | 
| Amethyst reaching 23-63 knots, with a considerable 
economy in fuel. In 1905 the first turbine battle- 
ship, the Dreadnought, was laid down, of 23,000 h.p. ; | 











John Bowes, had been built at the Palmer yard, at| and in this vessel, as in the Amethyst, various | 
Jarrow, some thirty-two years before the foundation | connections were provided to the turbines, to} 
of the Institution, and that the first bracket system | utilise the auxiliary exhaust steam. It was found | 
of double-bottom construction, introduced in 1876, | that the Dreadnought could be propelled at 4 knots | 
was also a North-East Coast innovation. The | to 5 knots on the auxiliary exhaust alone. 
evolution of the art of ship construction was most! The development in mercantile work had been | 
noticeable in classes outside the one under review, | equally momentous. In 1901 the first mercantile 
but the builders of coastal vessels had not been slow | vessel, the King Edward, was placed in service on | 
in taking advantage of any improvement in design | the Clyde, followed by the Queen Alexandra and | 
that added to the efficiency of their craft. Condi-|the channel steamers The Queen and Brighton. 
tions in the coastal trade were constantly changing, | Other pioneer vessels were the steam yacht Emerald 
and with them the type of vessel employed. Thus, | (1902), the Isle of Man steamer Manxman (1904), | 
the “ three island,” or “ Fredrikstad,” type, though and the Loongana (1904), which was the first turbine 
more recent than the raised quarterdeck type, had | vessel to voyage to the Antipodes. The first turbine | 


been found to be more suitable for the timber trade | Atlantic liner was the Virginian (1904), of the Allan 





place, especially in the fleet of the Canadian Pacific 
Steamships 


Company, whose “ Duchess” class 
vessels registered a fuel consumption of 0-625 Ib. 


of oil per shaft horse-power for all purposes, the 
steam consumption of the turbines being 7-3 Ib. 


per shaft horse-power. Britain’s first high-pressure 
warship, the destroyer Acheron, had an output of 
about 34,000 shaft horse-power, with a_ boiler 
pressure of 500 lb. per square inch and a steam 
temperature of 750 deg. F. The Acheron set up a 
new record in fuei economy for steam-propelled 
naval vessels, with 0-608 lb. per shaft horse-power 
per hour for all purposes at full power and a water 
consumption of 7-77 lb. High fuel economy was 
also obtained at reduced powers. In conclusion, 
Mr. Walker mentioned, as indicating the extent of 
the application of marine steam turbines, that the 
total power installed during the period under review 
amounted to about 50 millions. 


RECIPROCATING MARINE STEAM-ENGINE 
DEVELOPMENT. 


Mr. Summers Hunter, Junr. (Vice-president), who 
dealt with ‘‘ Reciprocating Marine Steam-Engine 
Development during the Past Fifty Years,’’explained 
that his remarks would be confined to machinery 
for cargo vessels, naval and liner applications of 
reciprocating engines having been covered by the 
1932 Andrew Laing lecture, delivered by Engineer 
Vice-Admiral Sir Reginald Skelton. The general 
cargo vessel of 1885 was powered to give a voyage 
speed of 8 knots to 9 knots in fair weather. Probably 
the first successful triple-expansion engine driving 
an ocean-going vessel, fitted in the Aberdeen, was 
completed on the Clyde in 1881, and by 1885 the 
majority of cargo-vessel engines under construction 
were of this type. In the case of one North-East 
Coast firm all engines delivered in 1884 were 
compound ; in 1889 all were triple-expansion. 

A typical set of compound engines in a steamer 
of 3,300 tons deadweight had cylinders 32 in. and 
62 in. diameter by 39-in. stroke, and ran at 54 r.p.m. 
The two Scotch boilers, in principle of the same 
basic design as at the present day, were 12 ft. 6 in. 
diameter and 10 ft. in length, working at 80 Ib. 
per square inch. There were no _ independent 
auxiliaries running at sea and no electric lighting, 
and the rudder was operated by hand. Shafting 
was of forged scrap iron, as were the piston rods 
and connecting rods, although steel was coming 
into use. Fuel consumption varied between 2-4 Ib. 
and 2-9 lb. per indicated horse-power per hour. In 
the triple-expansion engine of 1885 the specification 
was very similar, but the boiler pressure had increased 
to 150-160 lb. Tandem cylinders were tried, in 
order to reduce the overall length of the engine, 
but the inconvenience of this arrangement caused 
it to be superseded by the three-cylinder, three- 
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crank engine. Some quadruple-expansion engines 
were also being built in 1885. 

A number of tests of cargo vessels’ machinery 
were carried out by the research committee of the 
Institution of Mechanical Engineers between 1889 
and 1892, including three of triple-expansion engines. 
In one case—the Iona, of 645-4 i.h.p.the steam 
consumption was 13-35 Ib., and in another—the 
Meteor, of 1,994 i.h.p.—l4-98 Ib. Between 1890 
and 1910 little progress was made with low-powered 
installations ; various forms of quadruple-expansion 
engine were introduced, giving a fuel economy of 
the order of 5 per cent. to 10 per cent., but the 
higher first cost was an obstacle to their extended 
adoption. In fact, it was doubtful whether in any 
other field technical progress had been more ham- 
pered by commercial considerations. To-day, how- 
ever, it was recognised that technical improvements 
did justify increased cost. 

The next important improvement after the triple- 
expansion engine was the use of superheated steam, 
pioneered by Dr. Schmidt, of Cassel, Germany, 
whose first successful sea-going application of the 
system was in 1907, in the steamer Magazan. From 
1910 the use of superheated steam extended, fuel 
economy of the order of 15 per cent. being obtained. 
The most recent improvements were in fitting 
exhaust-steam turbines and in providing indepen- 
dent steam and exhaust valves to one or more 
cylinders. Reheating the steam to avoid con- 
densation losses was also being adopted, and in some 
cases there had been a reversion to compound 
engines, using highly superheated steam, with 
various. special forms of valve gear. It was 
interesting to compare these modern engines with 
those of 1885 on a basis of heat consumption per 
indicated horse-power per hour, taking as the 
1885-1890 standard the engines of the Iona and 
Meteor, as tested by the Institution of Mechanical 
Engineers’ committee, and as to-day’s standard a 
good-class triple-expansion engine using superheated 
steam at 200-220-lb. pressure and 600 deg. F. 
temperature. Rating the heat consumption of the 
1890 engine as 100, that of the 1935 engine was 85, 
which could be reduced to 70 by fitting an exhaust 
turbine. The fuel expenditure necessary to drive 
a given displacement at a given speed had been 
reduced in the past fifty years by 50 per cent. 

(To be continued.) 











THE INTERNATIONAL CONGRESS 
FOR SCIENTIFIC MANAGEMENT. 


(Continued from page 60.) 
MANUFACTURING SECTION. 


THE papers presented to the Manufacturing 
Section of the International Congress for Scientific 
Management, the meetings of which were held at the 
Institution of Civil Engineers, were divided into four 
groups. These were considered at different sessions. 
and dealt, respectively, with budgetary control, 
scientific methods applied to works management, 
production control to meet changes of product, of 
design, or of process, and production management 
technique. A few papers are summarised below. 

In a paper in the first group, entitled “‘ Le Contréle 
Budgetaire,” M. C. Penglaou said that to consider 
this subject purely from the point of view of produc- 
tion was erroneous. Production was only one of 
several items that needed investigation. Indeed 
the sales programme was, in general, the governing 
factor, particularly during periods of business 
stagnation or economic depression. In boom 
periods, on the other hand, productive capacity 
was of the chief importance. In drawing up an 
industrial budget, a distinction must be made 
between the physical and financial aspects, and 
the manufacturing, supply, labour, and investment 
programmes must be prepared separately, standards 
reflecting the average results aimed at being used 
basis. To ensure the necessary control 
of the budget, checking was essential at various 
Stages and periods of production, and tolerances 
must be arranged, so that differences between 
programmes and the actual results could be adjusted. 
he difficulties of introducing budgetary control 
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the removal of the state of disorder, and even 
of anarchy, which sometimes existed in a factory, for 
the essential conditions of budgetary control were 
order and harmony. The latter necessitated the 
discovery of a chief who was convinced of the 
efficiency of the new system. 

Mr. R. Dunkerley, who also dealt with this sub- 
ject, said that in 1933 a conference held under the 
zgis of the Management Research Groups had drawn 
up a questionnaire, answers to which had been 
received from firms in such industries as motor 
vehicles (both heavy and light), heavy steel, glass, 
light engineering and rubber, the range covered 
being from relatively small concerns to large 
combines. The resulting consensus of opinion was 
that the cost of installing budgetary control was 
negligible, compared with the benefits to be obtained, 
and generally little or no extra cost was required 
to operate it. The period during which a budget 
forecast was effective appeared to vary considerably. 
For instance, the light motor-vehicle and rubber 
industries indicated that a basis budget covering a 
complete year was possible. On the other hand, 
the heavy steel industry found a three-monthly 
budget the limit, and of that not more than two 
months could be regarded as really reliable. The 
general practice was to re-budget every month 
for three months ahead. 

All the firms contributing to the questionnaire were 
extracting considerable benefit from the use of 
budgetary control. Some, like those in the light 
motor-car industry, were going a long way towards 
full exploitation of the underlying theories. Others, 
such as those in the basic industries, were only 
finding it of value in a more limited sphere. It 
was, however, abundantly clear that adjustment 
of principles necessary to meet the varying demands 
of the different industries did not vitiate the benefits 
obtainable from the installation and working of the 
system, though it could not be a substitute for 
management. It would not eliminate the necessity 
for making decisions, nor enable management to 
avoid any responsibilities attaching to its office. 
But it would be found to be an effective aid to that 
efficient management which commanded success. 

In a paper entitled ‘“ Budgetary Control, Stan- 
dards and Forecasts,” Dr. A. Mey said that in 
Holland, the Post Office budget, though it formed 
part of the State budget, was not subject to the 
usual Government control. A system of budgetary 
control had, however, been worked out, the effect 
of the general business conditions on the postal, 
telegraph and telephone traffic being first deter- 
mined and the extent of the traffic being forecast 
from the results. In this way, an estimate covering 
about 83 per cent. of the revenue could be made at 
the beginning of each financial year. This estimate 
had, however, to be checked from month to month, 
and for that purpose the yearly estimates were 
spread over each month with the aid of monthly 
coefficients, seasonal fluctuations being eliminated 
when obtaining the totals. The monthly comparison 
of the effective receipts with the estimated totals 
showed the influence of incidental factors and 
market movements. 

As regards expenditure, the estimates were 
based on the traffic forecast, a standard set of costs 
being used for the purpose. This enabled a budget 
of expenditure to be drawn up for each department. 
The standards were fixed by timing the majority 
of the postal, telegraphic and telephone operations, 
while the labour charges were distributed over 
the various departments by multiplying the above 
standards by the wage rate. 

In a paper entitled “* Budgetkontrolle im Rahmen 
Marktanalytischer Untersuchungen ” Dr.-Ing Kurt 
Osterreicher said that market research was a 
condition precedent to the examination of the 
budget and budgetary control. Such research gave 
a picture reflecting the condition of the market and, 
in addition, an idea of the volume of prospective 
sales in different countries during definite periods. 
The figures thus obtained enabled a general budget 
to be drawn up and this general budget was then 
divided into the principal departmental budgets, such 
as purchasing, productive wages, works expenses, 
overheads and administration. By comparing the 





into industry could be classified under the headings 
of material and psychological. The former meant 





budgetary forecast with the actual results, a correct 
budget control was attained, after the figures | 


derived from market research had been included. 
By this method, characteristic figures serving as a 
criterion of market research on the one hand and 
of the budgetary importance of the cost-producing 
elements on the other were obtained. Diagrams 
could then be constructed for the different budget 
categories from which constants could be developed 
and correct values determined without lengthy 
analysis. 

Dealing with ‘ Industrial Cost Calculation,”’ 
Mr. R. Liljeblad said that the chef considerations 
were to arrive at a basis for fixing the selling price, 
to discover such constructional designs as would 
lead to lowest costs of manufacture and to achieve 
a scheme of manufacture on the cheapest possible 
lines. To ensure these results he had laid down seven 
fundamental principles. In determining factory 
costs the on-costs should be calculated on the basis 
of normal turnover. Material as a rule should be 
priced at a standard figure, which should be fixed 
over a certain period and should correspond as 
nearly as possible with the ruling price. During 
times of large price fluctuations the forthcoming 
increase or decrease must be borne in mind when 
fixing the standard price. The latter would thus be 
different from the ruling price. Costs must be 
allocated in direct proportion to material as well 
as to labour, and different departments or sections 
should carry on-costs appropriate to their respective 
costs. Works costs should be divided into fixed and 
variable costs and only predictable costs should be 
included for direct material and labour. Incidental 
costs must be determined statistically for the various 
departments and distributed, in the form of on-costs, 
over all the orders. Works costs for premises and 
machinery should appear in the form of rental, 
which should be based on the existing market value, 
age and condition being taken into account, Rental 
on both fixed and variable assets should be included 
in the factory cost. 

In the section on scientific methods applied to 
works management, a paper entitled “* Application 
du Contréle Budgétaire aux Ateliers de Grandes 
Réparations des Locomotives” was presented by 
M. H. J. H. Challe, who said that repair work, 
though often regarded as being outside the scope 
of modern management methods, owing to the 
number of unforeseen factors involved, could be 
dealt with in that way. For instance, budgetary 
methods had been applied to locomotive repair 
work in the main factory of the National Belgian 
Railway Company at Luttre, where monthly 
forecasts of material, labour and overhead expenses 
were made within 10 per cent. of the actual figures. 
The exact cost of any repair was also known on the 
same day that it was completed. Further, by 
closely investigating the differences between the 
estimated and actual figures it had been possible 
progressively to reduce the costs and to develop 
a considerable sense of responsibility among the 
personnel. 

The same subject was dealt with by Dr. E. 
Slechta in a paper on “‘ The Reorganisation of Work 
in Locomotive Workshops of the Czechoslovak 
State Railways.’”’ These shops underwent a re- 
organisation after the war, with the result that 
it was possible to reduce both the number and 
that of the workpeople employed. At the same time 
the number both of locomotives and vehicles dealt 
with was increased. The shops were divided into 
four groups, depending on whether they dealt with 
minor repairs, periodical repairs, main repairs or 
rebuilding. A minor repair was one that could be 
carried out in a few days. Periodical repairs took 
place systematically after a locomotive had been 
two years in service, main repairs after six years, 
and rebuilding at irregular intervals, Standard- 
isation of parts had been rendered difficult by the 
great variety of stock taken over, but at the present 
time a number of standards had been laid down and 
were being introduced. This drawback had naturally 
affected the length of the repair period. 

In 1933, a reorganisation was begun which 
consisted in the introduction of a time-table in 
which the repair period was expressed in working 
days. The actual work was also divided into three 
groups : Dismantling, repair, and assembling, each 
group employing six men under a foreman. Three 





days were allowed for dismantling and stripping, 
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eight for the actual repairs, and four for assembly 
and erection. Work had to be started and finished 
at a fixed time and any delays were carefully 
examined and the causes removed. In this way it 
had been possible to reduce the time allowed for 
repair from 17-5 days to 15 days, to reduce the 
number of locomotives under repair from 8 to 5 
per shop, to release personnel, amounting to 3 per 
cent, of the total, for other work and to permit 
those still enmployed to increase their earnings from 
100 per cent. to 120 per cent., owing to the increased 
use made of specialisation. The delivery from the 
shops was also more regular, and a further feature 
was the very considerable improvement it had been 
possible to effect in the organisation. 

A paper on “ [llumination and Visibility of Work 
as Factors in Scientific Management ” was presented 
by Messrs. G. H. Gunton and H. C. Weston, who 
said that the principles underlying satisfactory 
illumination were now being understood. By this 
term was meant the resulta achieved by a properly 
planned installation of scientifically designed light 
vourees, Which gave a sufficient intensity on the 
working plane and a general appearance of cheer 
absence of harsh shadows and glare. These 
results had to be obtained with an eye to 
but the expense of artificial lighting, reckoned as a 
perce ntave of wages cost or of total production 
small, and careful 
investigations showed that the effects upon pro 
duction of increasing the illumination from the 
meagre values often found in practice to what were 
now known to might be 
such that the cost was more than offset by the value 
of the increased output. Lighting and visibility 
were two of the most important of working condi- 
tions, and it was certain that if either were defective 
the efficiency, and therefore the 
welfare, of the whole organisation must suffer. 
Though it was not easy to obtain direct evidence 
of the eye strain caused by unsatisfactory lighting 
conditions, it was noticed during a recent visit to 


fulness, 
cost, 


cost, was usually quite 


be advisable intensities 


comfort and 


a weaving shed that 75 per cent. of the workers | 


wore glasses, though the room would generally be 
regarded as being well lighted. The fineness and 
colour of the work, however, necessitated a much 
higher standard of illumination than that usually 
provided, 

The satisfactory solution of problem of 
illumination required the the 
illuminating engineer, the physiologist, the psycho- 
logist and the architect, as well as of the user of 
the light and of those responsible for its provision. 
In addition to good illumination, the object to be 
and the background against which it was 
viewed could sometimes be modified to facilitate 
comfortable visibility. This was of especial import- 
ance to people having sub-normal vision. The effect 
upon visibility of increasing the size of the object in 
a given ratio was much greater than that of increasing 
the illumination in the same ratio. Thus when a 
choice of size was possible, as in the case of printed 
matter, small sizes should be avoided. On the 
other hand, an illumination of from 20 foot-candles 
to 25 foot-candles had been found necessary for 
compositors if they were to work as speedily and 
accurately as in the daytime. 
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The principal characteristics of the work which 
governed the choice of illumination intensity were 
the size of the detail to be seen and the brightness 
and /or colour contrast between parts of the work 
and its background; and in the case of moving 
objects the time available for perception. The 
choice of the best system of lighting depended upon 
other sich as whether shadows 
would be useful or otherwise, and whether a high 
intensity was required over the whole working area 
or only at local points. Even where no discrimination 
of small detail was required, good lighting was a 
productive agent in promoting cheerfulness and 
contentment. Glare must, however, be avoided, and 
as regards visibility general lighting was 
necessary in addition to local lighting as well as 
for reasons of safety and to avoid undue contrast. 
The genere! lighting desirable on psychological 
grounds and irrespective of the nature of the work 
was from 3 foot-candles to 4 foot-candles, for general 
clerical work it should not be less than 5 foot-candles 
to 6 foot-candles, and for different types of industrial 


consideracions, 


some 
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work might vary from 4 foot-candles to 100 foot- 
candles. 

Dealing with “‘ Scientific Methods Applied to | 
Works Management,’’ Mr. H. W. Healy said that | 
the electricity supply industry, particularly in its | 
economic aspect, provided one of the most interesting | 
illustrations of a manufactured product where the | 
results of the study of the fundamentals of its | 
technical aspects had been successfully applied to | 
its commercialisation. It was an extraordinary | 
example of an industry where it had been possible 
to concentrate attention upon the means of measure- 
ment of all the variables involved in production, | 
while the product itself had remained entirely | 
unchanged, It had thus been possible to treble the 
efficiency of generation and enormously to reduce 
the manufacturing cost. 

The involved included such 
maximum demand, load factor, line loss and plant 
and these terms adequately expressed 
the variability factors with in all types of 
manufacture. Their influence had not, however, 
been so readily recognised in other businesses, since 


variables items as 
efficiency, 
met 


means of accurate measurement had not yet been 
evolved to render them capable of exact expression. 
Also in most kinds of manufacture the product itself 
could and did undergo either a rapid or slow change. 
This enormously the problem, and | 
made it all the more imperative for management to 
recognise the necessity of applying first principles to 
itsexamination and not to rely on ordinary accounting 
systems. This should result in the 
evolution of specialised accountancy methods, which 
could exactly measure the variability factors 
associated with the manufacture of a_ variable 
product, thus securing the application of properly 
balanced effort to the achievement of the ultimate 
objective, namely, the highest possible standard of 
technical and commercial efficiency. 

The change-over from the manufacture of mecha- 
nically operated to electrically operated gramophones | 
and radio sets, which occurred in the firm with 
which the author was connected, introduced radical 
changes in the fundamentals of design and manu- 
facture and called for a new technique in manage- 
ment methods. Probably the most important 
problem was the re-arrangement of the personnel, 
so that outlets could be provided for progressive 
individuals in those sections which were in them- 
selves progressive. This meant that the organisa- 
tion itself must be flexible, so as to take advantage 
of any special abilities that existed. Co-operation | 
was a prime essential not only between all sections | 
of the manufacturing organisation, but also between 
service, sales, designs, and manufacture. ‘To ensure 
this, individuals with a natural desire for co-operation 
must be found, the essentials must be properly | 
understood by all those responsible for carrying the | 
objectives into effect, educative information (both | 
technical and financial) must flow freely through | 
all responsible sections of the organisation, and | 
means must be found whereby responsibilities were | 
properly distributed from chief executives to| 
operatives, and their active and interested co-opera- | 
tion obtained. Probably the most import: nt step | 
in this direction was the translation of all effort into | 
terms of currency. Where this could not be done, | 
as in the designs department, effort was expressed | 
in terms of time. This gave to each individual | 
concerned a true sense of the proportions of each 
section of the problem. 


‘ omplic ited 
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In the manufacture of radio equipment, technical 
development was rapid, and this necessitated a 
rapid change in the product. The designs depart- 
ment was therefore one of the most intricate parts 
of the organisation, because to obtain unity of effort 
in design over a whole range of products, coupled 
with financial economy, the department must be 
entirely functional. This pre-supposed an unusually 
high standard of co-operation. Temperament and 
personality were therefore as essential as technical 
skill. One of the necessary links between design 
and manufacture was a standards section. This 
acted as a restraint on the too varied development 
of individual ideas and kept the practical limitations 
of the manufacturing facilities available in front of 
each section. This was a prime essential of mass 
production. 





Manufacture was planned for a complete year 
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and was based on the forecast of the sales organisa- 
tion. Its success was in direct ratio to the accuracy 
of that forecast. In practice the forecast did not 
provide a sound basis upon which to manufacture 
without modifications, and the final manufacturing 
plan evolved must have the quality of maximum 
flexibility. The broad outline of the design and 


|manufacturing plan having been produced from a 


study of the company’s marketing plan and policy, 
it then became essential to fit it into a financial 
budget and to modify it so that the risks were in 


| proper relationship to the predetermined costs. 


This budget not only predetermined the costs that 
it was anticipated would be incurred in the purchase 
of materials, the labour involved in the manufacture, 
the fixed and variable overhead expenses, the over- 
head recoveries or losses and the contingency pro 
vision on labour and material losses, but subdivided 
the financial plan, making each subdivision applicable 
to a specific organisation, so that it became a detailed 
plan against which each department must work. 

Not only, however, must the principle and the 
details of the plan be examined in advance, but 
machinery must be developed for guarding that 
principle and those details in action. It was there- 
fore necessary to have under control all those factors 
which could adversely affect results. To ensure 
adherence to the original plan of output and costs, 
incentive schemes had been developed for the 
operatives, supervisory staff, executives and design- 
ing and clerical personnel, a rigid control of raw 
material costs had been instituted, and a continuous 
survey of capacity was achieved by a series of loading 
schedules which set out the load factor either of 
personnel or plant in relation to predetermined 
capacities. The chief value of these schedules was 
to ensure that slow-moving sections did not fall 
behind or fast-moving sections get too far in advance 
of the general plan. 

Dr. Heinrich Herches presented a paper entitled 


| ** Der organisatorische Aufbau mittlerer und grésserer 


Textilbetriebe unter besonderer Beriicksichtigung 
einer wirksamen Abgrenzung der Verantwortlich- 
keit,” in which he suggested that bad organisation 
was responsible for the breakdown of undertakings 
to a greater degree than was generally admitted. 
Basic plans for different organisations should be 
segregated according to conditions of space, personnel 
and functions. In an organisation built up on the 
principle of functional segregation ** administration ” 


| should not be isolated from, but be above, the other 


functions, and should control and connect them. 
Administration was always a matter of “ how to do 
things,” and not a body in itself. Works could be 
managed either on the principle of co-operation 
on an equal footing or on that of leadership, the 
latter being preferable. Something could be 
said both for centralised and decentralised manage- 
ment. Centralisation should, however, not merely 
mean transferring decisions to the highest executive, 
but should imply concentrating all work of the same 
kind under one control. In this sense centralisation 
in the field of administration would always be profit- 
able. The basic principle was, however, to allocat« 
responsibilities correctly, and correspondingly to 
divide the power of decision. Responsibility 
without this right of decision in the individual key 
positions led to overburdening the management 
and to jeopardising its productivity. 

In a paper entitled “‘ Centralisation de |’ Entretien 
des Machines dans des Forges et Aciéries,”’ Mr. J. 
Jicinsky said that in a combined steel works with a 
capacity of 500,000 tons of raw steel per year, it was 
found that the maintenance of the machines was 
not sufficiently ensured when the work was placed 
in the hands of the staff of the individual shops. 
A machine inspection department had therefore 
been formed, consisting of specialists who checked 
the state of the machines and supervised the repairs. 
The actual repairs were carried out to a pre-arranged 
plan to prevent interruptions to the work, and for 
this purpose planning tables had been introduced, 
on which the dates when the machines were to bi 
inspected were marked a long time beforehand. 
Any reports on interruptions or repairs were also 
included. The notes made on the planning tabi 
were transferred to a card system at the end of each 
year. The execution of the repairs was entrusted 
to the mechanical workshops, after the plant had 
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been dismantled by a central maintenance depart- 
ment. As a result, the machines were better | 
maintained and the overhead charges had been 
reduced. 

Mr. A. Healey presented a paper on “ Production 
Control to Meet Changes of Product, of Design or of | 
Process,”” which dealt principally with the conditions | 
in a factory manufacturing rubber tyres. Tyre 
manufacture was a comparatively new industry 
and its processes and methods were in a constant | 
state of flux. In fact, every two years a revolution | 
took place in design, construction and methods of | 
manufacture, and as the cost of the material might | 
be as much as 75 per cent. of the total cost, this | 
naturally influenced the management in the choice 
of production contro] methods. 

The first step was to make certain that the changes 
required were definitely understood and prepared 
for in every department of the factory. These were 
brought to a focus in one single document which 
was received by a special liaison department in the 
factory from the sales department, and circulated 
to all the officials concerned. In the case of a change | 
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production for stock for all classes of equipment was 
made, and this was split into four quarterly estimates 
and further into monthly and weekly figures. Care 


| was taken to avoid large-scale variations in the 
demand on the factory and at the same time to regu- 


late stocks as required fer sales needs. The yearly 
forecast was revised every three months, so that 
it was also up to date. A monthly schedule 
embodying details of sizes and types was prepared 
two weeks ahead of commencement. This con- 
trolled the detailed material requisitioning. The 
details for each week were decided on the previous 
Wednesday at a meeting at which representatives 
from the sales, engineering, and technical depart- 
ments were present. Problems relating to plant 
available, working hours and conditions were settled, 
so that the final weekly programme scheduled only 
what it was possible to produce. The section- 
planning men prepared daily schedules from the 
weekly schedules, so that supplies of the various 
materials could be controlled and the building and 
curing operations could proceed as programmed. 
Production control of special orders was effected 


initiated by the factory itself, the decision to make | by a manufacturing order to the shops on which 
the change was also notified by the liaison depart-| were defined the operation sequence, average or 
ment. The process control section of the technical | estimated operation time, machine or machine 


department was then responsible for following every 
change and for assuring itself that the product 
was satisfactory. Before the change-over occurred, 
care was taken to avoid excessive stocks of obsolete 
goods and raw material, while control was also kept 
over the extra labour costs that might be necessary 
when a new operation was started. The liaison 
department also followed up progress and compared 
it with the plan. All items on which delay had 
occurred were registered and the causes examined 
at a meeting attended by the heads of the depart- 
ments, The capital expenditure necessary on 
buildings and plant involved in the change was 
estimated and approved and the actual expenditure 
was carefully watched, only a small margin in 
excess of the estimate being allowed. 

Planning was done in a central department for 
the whole group of producing departments, the 
chief planner having an assistant in each unit of 
the factory who planned the work in co-operation 
With its manager. This enabled a foreman to devote 
at least 90 per cent., instead of 25 per cent., of his 
time to the training of labour, supervision, and 
inspection of the product. A yearly forecast of 











groups, and details of tools, drawings, gauges, 
fixtures, and materials required. The entire order 
was then planned on layout charts, so that machine 
or labour time was reserved for each operation. 
These charts also contained the starting dates, and 
orders were then sent to the shops where the section- 
planning men arranged the daily or shift programmes 
of work. This form of planning enabled a load 
chart to be drawn up showing all unfinished orders 
in the factory as a load ahead in days or weeks 
for all groups of machines or key operations and 
provided the management with reliable information 
for taking decisions on labour and plant questions. 
Mr. C. R. F. Engelbach presented a paper on 
‘* Production Management Technique,” in which he 
outlined the methods adopted by a firm capable of 
manufacturing some 2,000 motor-cars per week and 
employing some 20,000 operatives and commercial 
staff. Nine different types of chassis were manufac- 
tured, but all types had variations, the 7-h.p. 
possessing no less than seven engine specifications, 
ten gear-boxes, four back axles, seven steering gears, 
and six rear springs. The same applied to the other 
types in smaller proportion, while on the coach- 








work side there were 56 different styles of body, all 
of which had an infinite number of variations in 
painting and trimming styles. In spite of all the 
difficulties it had, however, been possible to complete 
a yearly programme based on a budget laid down 
at the beginning of each season. This budget was, 
in turn, based on the previous year’s results and on 
the estimated state of the markets. The results 
| had been extraordinarily accurate. 

Next in importance to the budget was the system 
of shop orders which were given to the works to 
cover the manufacture of a given number of chassis 
}and bodies. Usually 5,000 7-h.p. or 10-h.p. chassis 
| were ordered at a time, the others being ordered in 
| smaller quantities. Chassis shop orders were simi- 
larly divided into body-shop orders, and a weekly 
programme was issued on Thursday for the following 
Monday giving details of the quantities and models 
required, A further programme gave the individual 
specifications of every car to be built to both the 
chassis-erecting shop and the body shop, 

To keep the stock of finished cars down to a 
minimum, the sales department was advised of the 
delivery of cars a few days in advance. This 
allowed the agents to be notified. The period 
mentioned was the time taken by the cars from 
the moment the bodies arrived on the trimming 
tracks, before they were mounted on the chassis, 
until they were mounted, tested, finally polished, 
and delivered to dispatch. ‘The cars were actually 
advised to the sales department at the same time 
|as the instruction was teleprinted to the chassis- 
| erecting shop to build chassis for the bodies entering 
the trimming shop. In this way the stock of 
finished cars had been kept down to less than two 
days’ full output. 
| (J'o be continued.) 














5-TON FORGING MANIPULATOR. 


THE manipulation of forgings, that is, their con- 
veyance from the re-heating furnace and their easy 
handling under a press or hammer, is a subject to which 
considerable attention has been given lately. One of 
the latest examples of a manipulating machine is illus- 
trated on this page. It has just been completed by 
Messrs. Davy Brothers, Limited, Park Iron Works, 
Sheffield, to the order of the Government of the U.S.S.R. 
The machine has a rating of 5 tons, this figure indicating 
the weight of ingot that it can carry if this weight is 
concentrated at the grips. There is, however, nearly 
always a shank on the forging so that the general mass 
is some distance from the grips. In this case the 
machine, rated at 5 tons, will conveniently handle a 
forging weighing 3 tons and 10 ft. long. The machine 
has four movements, viz., longitudinal traverse, cross 
traverse, raising and lowering of the forging, and its 
rotation. The lower member of the main carriage 
consists of a pair of box-section girders each mounted 
on two wheels. The wheel units can be detached as a 
whole from the girders and are provided with buffers. 
The upper member of the carriage is also formed of a 
pair of box girders, attached to the lower girders and 
carrying the rails upon which the trolley carrying the 
grips runs. The carriage is traversed along the shop 
rails by an electric motor provided with spur reduction 
gearing having machine-cut teeth. The travelling speed 
is 250 ft. per minute. 

The construction of the trolley will be best understood 
from the illustration. It has a cross traverse of 
10 ft. 6 in., this motion being effected by hydraulic 
cylinders and taking place at the rate of 120 ft. per 
minute. This method of driving has been adopted as 
being most suitable for resisting the end thrust set up 
during certain forging operations. The cylinders are 
supplied with water at a suitable pressure by means of 
an electrically-operated pump, the whole equipment 
being mounted on the trolley and forming, therefore, 
a self-contained unit. The grips are held in a peel 
which is capable of vertical movement in the front 
frame of the trolley. The gripping action is effected 
by means of cylinders operated by compressed air 
which is supplied by an electrically-driven compressor, 
again forming a self-contained unit. The weight of the 
peel and mechanism is counterbalanced, as will be clear 
from the illustration, and the raising and lowering 
motions are effected by a wire rope passing over double 
sheaves on each side of the peel and operated by winch 
drums. The winch is seen on top of the machine. 
It is electrically driven through worm reduction gear. 
The rotation of the peel and grip to give the necessary 
turning movement to the forging is also effected by an 
electric motor. The rotation can be carried out at 





any height of the peel and is continuous, the speed 





Complete control of the movement is 


being 20 r.p.m. 





100 


obtained through a slipping clutch so that precise 
manipulation of the forging can readily be effected. The 
current supply to the motors on the trolley is obtained 
by means of the collecting arm seen to the right hand 
and entering the casing on the side of one of the cross 
girders of the carriage. This contains the conductors 
for the whole of the machine. The current supply 
for this type of machine can be taken from either a 
trailing cable or by sliding contact, as may be most 
convenient. It may be here mentioned that Messrs. 
Davy Brothers have given special study to the develop 
ment of forging manipulators and in recent years have 
supplied a number of other machines to the U.S.S.R. 
of a generally similar type to the one now described, 
including some with a rating of 15 tons. The machine 
is known as the ‘* Davy-Alliance ” type. 


IMPROVEMENT SCHEME 
IN WEST LONDON. 


Tue London County Council have been recommended 
by their Highways Committee, in a report which was 
presented at the meeting on Tuesday, July 23, to 
promote legislation jointly with the Middlesex County 
Council and thus at last enable a road to be built 
from the end of West Cromwell-road in Kensington, 
to join the Great West-road in Brentford. The 
suggestion to extend Cromwell-road westward was 
made as long ago as 1889 by the Metropolitan Board of 
Works, who presented a Bill for the purpose. Nothing 
was done, however, and no greater success followed the 
resuscitations of the scheme which have occurred at 
intervals in the intervening 45 years. As the result of 
recent negotiations, however, in which the Highways 
Committee of the London County Council have acted 
in concert with the Middlesex County Council, the 
Minister of Transport has approved a grant of 60 per 
cent. and, with a proviso to the effect that this per- 
centage might have been higher, it has been decided to 
go on with the work, 

Such a road would always have been an important 
link in providing an additional outlet to the west, but 
in recent years its importance has been increased by 
the construction of the Chertsey By-pass, the Great 
West-road and the North Circular-road, considerable 
sections of which are in use, including the two new 
bridges over the Thames at Chiswick and Richmond 
As the Committee point out, the full benefit of these 
roads cannot be reaped until they are extended east- 
ward, andthe obvious line of route is that which links 
them up with Cromwell-road. 

The line of route westward from Cromwell-road is 
via Fenelon-road, Conan-street, Talgarth-road, 
Great Church-lane and Sussex-place, to Hammersmith 
Bridge-road, thence by a new road abutting upon the 
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85-H.P. HEAVY-OIL ENGINE MARINE AUXILIARY SET. 


CONSTRUCTED BY MESSRS. THE ASSOCIATED EQUIPMENT COMPANY, LIMITED, SOUTHALL. 

















flywheel to obtain a minimum speed variation between 
full and no load. The flywheel itself is a steel dis: 
of 28 in. diameter, weighing 350 lb. C.A.V.-Bosch 
electrical starting equipment is provided. The base- 
plate carrying the engine and the two generators is 
of welded steel, and is arranged for seating in the ship 
on two pads of vibration-absorbing material. The 
| set was found to be comparatively free from vibration 
and noise during the demonstration run, when it was 
merely standing on a level floor without holding-down 
bolts, and it should therefore be practically vibration- 
free when carried on absorbers in the vessel. 


system to be employed on the vessel is one which 
has been developed by the same firm and previously 
described in our columns. It will be evident that as 
the A.E.C. engine is relied on to provide current for 
the main excitation and for the steering gear of the 
ship, a very high degree of reliability is demanded, 
and this is ensured by the wide experience 
possessed by the makers in the design of such engines. 

The engine has been specially developed for stationary 
work, and is a six-cylinder unit developing 85 h.p. 
at 1,500 r.p.m. The bore is 115 mm, (4-53 in.) and 
the stroke is 142 mm. (5-59 in.), giving a capacity of 
8-85 litres (540 cu. in.). There is an ample margin 
of power for overload purposes, the maximum power 
developed being approximately 100 h.p. at 1,500 r.p.m., 
and 105 h.p. at 1,600 r.p.m. The engine resembles 
the makers’ well-known ‘bus models in many respects, 
and incorporates the A.E.C.-Ricardo combustion cham- 








BLACKIE SELF-LOCKING DREDGER- 
BUCKET PIN. 


A new self-locking dredger-bucket coupling pin, of 
the ““L”-head type used in placer dredgers, has 





Hammersmith Metropolitan Borough Council’s housing 
estate to the county boundary at Hughenden-road, | 
where a connection will be made with that portion which | 
is to be constructed by the Middlesex County Council. 
The total length of the road is 3-7 miles, of which two | 
miles is in the County of London. The width of road- | 
ways proposed are from West Cromwell-road to North 
End-road, 80 ft.; from North End-road to Hammer- 
smith Bridge-road, 85 ft.; and from Hammersmith | 
Bridge-road to the county boundary, 105 ft. A bridge 
80 ft. wide to carry the road over the West London 
Extension Railway will also have to be constructed, and 


the existing bridge over the Metropolitan District and | 


Piceadilly Railways, at Great Church-lane, Hammer- 
smith, will also have to be widened. 
estimated gross cost of the scheme is 
Of that sum the part within the County of London 
would cost 1,620,0001. gross and 1,475,000. net. The 
Road Fund grant on the basis of 60 per cent. of the 
net cost would amount to 885,000/. 








85-H.P. HEAVY-OIL ENGINE 
MARINE AUXILIARY SET. 


Tue heavy-oil engine electric-generating set illustrated 
on this page has just been completed by Messrs. The 
Associated Equipment Company, Limited, Southall, 
Middlesex, and constitutes one of two duplicate sets 
to be fitted on the double-ended ferry vessel Bellu- 
bera, owned by the Port Jackson and Manly Steamship 
Co., Ltd., Sydney, N.S.W. This vessel is being converted 
from steam operation to Diesel-electric drive, and the two 
units referred to form the generating plant for supplying 
current for lighting and for the electrically-driven 
auxiliary units, such as the steering gear and engine- 
room pumps. The larger generator, shown in the 
illustration next to the engine, will be employed for this 
purpose and is rated at 50 kW at a pressure of 110 volts. 
The second smaller generator is a specially-designed 
machine to provide the excitation for the four 320-kW 
main generator sets used for propulsion purposes. The 
two generators have been manufactured by Messrs. 
British Thomson-Houston Company, Limited, Rugby, 
ind it may be mentioned that the electrical propulsion 


|} in which the combustion chambers are formed, carry 


| is incorporated in this cover, giving an exceptionally 


The total | 
2.320,0001. | 


ber. The cylinders are of the monobloc type with 
detachable hardened cast-iron liners. The latter) Rast Hecla Works, Sheffield, who possess the sole 
are of special composition to resist wear, and are | rights of manufacture and sale. The Blackie pin, as 
fitted by the freezing process. The bores are honed | jt js called, has some interesting features, and it 
after the liners have been fitted. The cylinder heads, | js claimed that it will remain tight in the bucket eyet 
indefinitely. Designed to overcome wear on the pins 
and in the bucket eyes, such as often occurs when pins 
having a radial head with parallel sides are employed, 
the head of the new pin is wedge-shaped, and it fits 
snugly in a recess of corresponding shape in the bucket. 
The sides of the recess are slightly undercut, and the 
radial portion of the pin head is dovetailed to corre- 
spond, this being done to prevent the pin moving 
endways in the bucket eyes. When the buckets are 
coupled together in line, their weight, bearing on the 
pins, forces their heads in the wedge-shaped recesses. 
Movement in the forward direction is rendered possible 
by the shape of the bucket eyes, which are elongated 
in order to enable the pin to travel the necessary 
distance. This shape of the holes, moreover, allows 
the pin to be pushed backwards sufficiently to enable 
the head to enter the dovetailed recess. The wedging 
action is facilitated by the presence of a slot in the 
radial portion of the head, which permits the two sides 
to spring in slightly. Furthermore, this springing 
action enables the head automatically to adjust itself 
and compensate any wear that may take place on the 
head of the pin or in the walls of the recess. We 
understand that careful observation of the new pin, 
working over long periods of time under actual service 
conditions, have failed to disclose any movement ot 
the head in the recess or any tendency for the pin to 
come out of the bucket eyes. It is stated that, although 
primarily designed for dredger buckets, the pin can 
also be successfully employed for coupling together the 
links of elevators, conveyors, or moving tracks. 


recently been introduced by Messrs. Hadfields, Limited, 


the valves and injectors, and are formed in two units, 
a single cover extending over the whole of the valve gear 
as shown in the illustration. The air intake manifold 


clean appearance to the engine. The valves are 

| operated by push rods and rockers of normal design 
from the camshaft in the crankcase, and are of silico- 
}chrome alloy. The pistons are of heat-treated alu- 
minium alloy, both the gas and scraper rings being 
made of hardened iron. The gudgeon pins are of the 
| full floating type, made of case-hardened)steeland lapped 
|to fine limits. The connecting rods are H-section 
drop forgings of nickel-chrome steel. The big end 
| is lined with lead bronze in the upper half shell and 
with white metal in the lower half, giving a long wearing 
| life and minimising the possibility of damage in case 
|of oil failure. The crankshaft is a drop forging 
machined all over. It is carried in seven main bearings 
3-35 in. in diameter, the crankpins being 2-95 in. in 
diameter. The main bearings are of the same type as 
those used in the big ends, the position of the lead- 
bronze and white-metal being reversed. Counter- 
weights are fitted to the shaft to reduce the dynamic 
loading on the main bearings. The latter are 
carried in the upper half of the crankcase, the caps 
carrying the lower half-bearings being rigid steel drop 
forgings held by bolts passing through the casing and 
serving as cylinder studs, thus relieving the crankcase 
of practically all explosion pressures. The lower half 
of the crankcase constitutes the engine pedestal, as 
shown in the illustration. 

Forced lubrication is provided for the main and big- 
end bearings. The pistons, gudgeon pins and crank- 
shaft bearings are lubricated by oil thrown off the rotat- 
ing parts, and the valve gear is fed with low-pressure 
oil bled from the main oil pump. The fuel pumps and 
injectors are of the C.A.V.-Bosch type. A centrifugal 
governor is fitted, designed in conjunction with the 











Tue InstirvutTion or Evecrricat Enomneers.—The 
ballot to fill the vacancies which will occur in the com- 
mittee of the Transmission Section of the Institution of 
Electrical Engineers on September 30 has resulted as 
follows: Chairman, Mr. t Fennell ; vice-chairman, 

Dr. P. Dunsheath ; and members of committee, Messrs. 

W. C. Bexon, F. W. Main, F. W. Purse, and 8. R. Siviour. 
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FATIGUE TESTS ON A “SAFETY” 


TYPE HOOK. ‘*o!t ._ 
By Dr. H. J. Goven, F.R.S., and Mr. D. G. Sorwrru, 
B.Sc. (Tech.). 


A oraNE hook, of the usual shape, is open to serious 
criticism from two points of view: first, the point of 
the hook is liable, during lifting operations, to foul 
neighbouring obstructions such as hatch-combings, 
&c., while the sling, &c., attached to the load may slip 
off the hook prior to lifting. In the interests of public 
safety the possibility of either of these events is highly 
undesirable and, in some classes of lifting operations, 
it is compulsory to employ hooks suitably shaped to 
remove or reduce the possibilities above-mentioned ; 
several types, designed with these objects in view, are 
rsairvuy 
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Fig. 1. 
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HOOKS FYUI, FYU2,FYU3. 


closed as the weakest feature of the design: the 
maximum range of loading (fatigue limit) which the 
hooks would withstand, without fracture, for an 
indefinitely large number of reversals was found to be 
3} tons, co nding to 1-08 times the rated safe 
working load of the hook or 0-54 times its statutory 
proving load. 

These results were communicated to the makers 
of the hook. Subsequently, a modified design of hook 
was received at the laboratory, in which the objection- 
able corner had been by a curve of com- 
paratively large radius. Three samples were tested 
in a similar manner to the first batch. Fracture in 
these hooks took place at the principal section, which is 
designed to act as the major stress-bearing part. The 
results showed that the maximum range of repeated 
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on the market. One such design was brought to the 
attention of the National Physical Laboratory, where 
some tests have been made to determine the strength 
of hooks of this type. The essential feature of the 
design relates to a spring guard or tongue which, after 
admitting the loading sling, &c., springs into such a 
position that the sling cannot become detached from 
the hook while the point of the latter is covered and 
thus protected from fouling. In one hook submitted 
the design was such that the spring guard would remain 
“open”—an extremely undesirable feature which 
largely nullified the claims of the design—but in the 
later and improved type this could not happen, the 
tongue falling into the “ closed” position directly it 
was released. 

It was understood that test data existed which 
showed that, under static loading to destruction, 
sample hooks had given an excellent performance, 
deforming in a ductile manner and ultimately failing 
at a load which was slightly greater than five times the 
value of the rated safe maximum working load. It 
was noted, however, that in order to house the spring- 
tongue when the latter is in the “ open” position, 
the inside surface of the hook included a sudden 
change of direction involving a corner of small radius 
only. Now it is known that such a sharp re-entrant 
angle may exercise a marked reduction in the strength 
of a component of lifting gear, especially under repeated 
or impact stressing, to both of which lifting hooks are 
Subjected in service. It was decided, therefore, to 
examine the resistance of the hooks to cycles of repeated 
loading as probably being even more discriminative 
than impact loading to destruction. Accordingly, 
three hooks were subjected to various ranges of re- 





loading had been thereby increased to a value of 
3} tons, corresponding to a factor of 1} times the rated 
safe working load, or five-eighths of the statutory 
proof load. 

These experiments are worthy of brief record as, 
apart altogether from their value in connection with the 
particular type of hooks employed, they bring out two 
points of great interest in the design of lifting gear 
components which appear to have received insufficient 
attention from makers, users and those concerned with 
the safety and maintenance of such components. These 
points—on which the laboratory now possesses much 
data—are :—(1) A static tensile test, either carried up 
to a “‘ proof”’ value or to destruction, on a lifting gear 
component rarely provides sufficient information con- 
cerning the real resistance of that component to the 
loads and shocks which will be suffered in service ; 
the “factor of safety” based on the static failing 
load and the rated safe working load is particularly 
liable to be misleading, and (2) every effort should be 
made to avoid the occurrence of sudden changes of 
section in a component which will be subjected to shocks 
and repeated loading in practice. 

The details of the experiments are as follows :— 


1. Tests on First Batch of Three Hooks.—The three | W 


hooks were exactly similar in form (differing only in 
the type of spring guard—see note in Table I) as shown 
in Fig. 1 ; they were rated by the makers at 3 tons safe 
working load, Particulars of identification marks, 
weights, &c., of these hooks are as stated in Table I. 

A static load of 6 tons was first applied to each 
hook, followed by release of load. Measurements 
taken on gauge marks 4 in. apart (indicated at EF in 
Fig. 1), showed that deflections of 0-04 in., 0-04 in. 





peated loading and, in each case, fracture occurred at 
the corner previously referred to which was thus dis- 





and 0-045 in. ively, occurred at full load, but 


removal of the load. These results merely check that 
the hooks had previously been proof-loaded to 6 tons 
in accordance with the regulations: they do not mean 
that the hooks as manufactured were elastic up to 
this load. 

The fatigue tests were made in a Haigh eleetro- 
magnetic fatigue testing machine of 6 tons capacity, 
special attachments to which were made so that the 
conditions of loading of the hooks simulated a shackle 
and sling as used in practice. Cycles of repeated uni- 
directional loading were applied, the minimum load of 
each cycle being $ ton.* Endurance tests of the usual 


Taste I.—Identifieation Marks, &c., of First Batch of 
Hooks. 














N.P.L 
. Sender's Weight 
oe Marks on | of Hook, Remarks. 
Mark. Hooks. Ib. 
Fyv1 |) ( 17-4 In the case of sample FYU1, 
spring guard was 80 con- 
dc structed that it would re- 
822 main permanently in a 
aS 16-8 position so that its axis was 
FyU2 ~ 3 4 ndicular to the line of 
fy: ing. In the other 
D4 C} samples, however, imme- 
a Zz diately the spring guard 
was released, 
FYU3 |) 16-9 the position shown in Fig. 1. 














Taste II.—Results of Fatigue Teste on First Batch of 
Hooke. 











N.P.L. 
Applied | Range of 
Eng. Dept. 
Reference — opting Endurance and Remarks, 
sg Tons, Tons, 

FYU1 4 to 34 3 Withstood 12,134,000 load- 
ings without Fj signs of 
fracture. I then in- 
creased. 

FyU1 4 to 5} 5 sg a after 318,000 load- 
ings. 

FYU2 $ to 44 4 —_ after 1,868,000 

ngs. 

FYU3 eto4 34 Fractured after 1,672,000 
loadings. 











Estimated Safe Limiting Range of Load = 3} tons. 


type were made, the results of which are as stated in 
Table II. 

All three hooks fractured by the development of a 
fatigue crack at the inside corner of the hook, as 
shown at A in Fig. 1; this relatively sharp corner, in 
which the spring guard is housed, was thus shown to 
be the weakest part of the hook when the latter is 
subjected to repeated loading. 

The limiting safe range of load has the value of 
3} tons. The actual corresponding range was from 
4 ton to 3} tons, but considerable experience of fatigue 
testing enables it to be stated, with confidence, that a 
range of load varying from 0 tons to 3} tons would 
be almost exactly equivalent. The tests show, there- 
fore, that hooks of this type will fracture by fatigue 
if subjected to a load just exceeding 3} tons for a 
sufficiently great number of repetitions. is is equal 
to 1-08 (34/3) times the rated safe working load or to 
0-54 (33/6) of the proof load (2 x 8.W.L.). 

ising from the results of the above tests, an 
improved type of hook was developed by the same 
maker; the originally sharp corner was altered to a 
radius of about 0-6 in., while the section of the hook 
at this point was deepened considerably. Some 
alteration was also made to the shape of the principal 
section and vertical section of the hook, which was 
changed from a flat-sided section to elliptical. Three 
hooks of the improved type were received at the 
laboratory and submitted to similar tests as the first 
batch. 


TABLE einer rey er é&c., of Second Batch of 








N.P.L. Eng. 

Dept. Refer- GJC GNS1 GNS2 
ence Mark, 

Sender’s Marks} 8.W.L.3 tons | 8.W.L. tons 8.W.L. tons 
on Hooks Prov. Pat. 
9850/31 

eight of 17-5 17+1 17-8 
Hook, Ib. 














(2) Tests on Second Batch of Three Hooks (Improved 
Design).—The shape and leading di i these 
hooks are shown in Fig. 2; their identification marks, 
&c., are as stated in Table III. 

One hook, sample GJC, was submitted to a static 
tensile proof load of 6 tons: measurements showed that 





venient minimum load to avoid “ chattering ” 





that no measurable permanent set remained after the 


* A con 
of the hook on the attachments to the machine. 
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no measurable permanent set occurred on removal, 
indicating that the hook had been previously proof- 
loaded to at least this value (6 tons). 

Fatigue tests were made on each hook in an exactly 
similar manner to those previously described: the 
results are as stated in Table IV. 


Taste IV.—Resulis of Fatigue Tests on Second Batch of 
Hooks. 
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-——— 
N.P.L. | Range of 








Eng. Ap ; 
f a (Abe tne Endurance and Remarks. 
Reference Tons. | Tons, 
Mark. | | 
asc itoss | 4 | Fractured after 7,158,000 
} | loadings. 
GNSL | } tod | 4 Fractured after 1,784,000 
loadings. 
Gns2 | tos | 34 | Withstood 11,744,000 load- 
| ings without any signs of 
| | fracture; test then dis- 


continued. 
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Estimated Safe Limiting Range of Load — 3} tons. 


Hooks GJC and GNS1 both fractured by a fatigue 
crack which formed at or very near the principal section 
of the hook, in the position indicated on Fig. 2. Thus 
the elimination of the relatively sharp corner present 
in the original design had produced the desired effect 
of reducing the stress-concentration at that section and 
transferring failure to the principal section of the hook : 
in so doing, the resistance to repeated loading of the 
hook has been improved from 3} tons to 3} tons, an 
increase of about 15} per cent. 

(3) Stresses Induced in the Hooks.—The results given 
previously relate only to the strength of the hooks in 
terms of total applied loads. For purposes of useful 
comparison with other hook designs and hook materials, 
it is of interest to determine the calculated stresses 
induced by these loads. 

Normally, the maximum stress induced in a loaded 
hook occurs at the intrados of the principal section of 
the hook, i.e., at the inner surface of the plane section 
marked CD in Figs. 1 and 2. When a positive axial 
load is applied to the hook, the principal section is 
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subjected to a bending moment and a direct tension, 
resulting in a maximum stress (tensile) induced at the 
point D; owing to the curvature of the hook, the 
intensity of this stress must be calculated using the 
theory of curved beams. The method of calculation 
involved is lengthy but of a simple character and 
need not be described here: a statement of results is 
sufficient. In comparing the relative “ efficiencies” 
of various hook shapes and forms of principal section 
an expression, to waich we have applied the term 
“stress factor,” will be found very convenient for 
general use: this term is defined as follows :— 
Maximum Tensile Stress developed at 
Principal Section due to Applied 
Load 
= Load divided by Area of 
incipal Section ' 
The value of the stress factor is, of course, independent 
of the actual value of the applied load, being dependent 
merely on the form and dimensions of the hook under 
consideration. The measured dimensions* of the 


Stress Factor = 











* The main body of the hook ap to be a d 
forging: slight differences were fi in the width of the 


— sections of the present hooks are marked on 
‘igs. 1 and 2: the calculated stress data relating to 
these sections are as stated in Table V. 

The stress rating of a hook is usually expressed in 
terms of the maximum stress induced at the principal 
section on the application of the rated safe working 
load ; in the present hooks the estimated values vary 
from about 12} tons to 13} tons per square inch (first 
batch) and from about 14} tons to 15 tons per square 
inch (second batch). A stress analysis, made at the 
National Physical Laboratory, of a large variety of 
designs of lifting hooks employed in current practice 
by many users gave values of stress ratings, some of 
which were equal to, or even exceeded, the above 
values; it may be mentioned, however, that the 
stress rating of the British Standard hooks* for general 
engineering purposes is 12 tons per square inch, while 
that of the British Standard hookt of the “‘ Liverpool ” 
type is about 9 tons per square inch. The results also 
show that the fatigue limit of the material under 
repeated tensile stressing, is about 184 tons per square 
inch; this value—which, it should be noted, applies 
to the rough surface condition remaining after manu- 
facturing operations—is in fairly good agreement with 
previous experience obtained with several other types 
of lifting hook. 
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BOLTS UNDER STATIC AND 
IMPACT LOADS. 


Researcu has recently been carried out at the Bureau 
of Standards, Washington, intended to throw light on 
the essential difference between static and impact 
loadings in connection with bolts. As the resistance 
to static loads depends upon the tensile strength of the 
bolt with its nut, and the resistance to impact loads 
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and surface of the threads, and undergo change when 
the materials were altered. The work referred to 
has been carried out by Messrs. H. L. Whittemore, 
G. W. Nusbaum and E. O. Seaquist, and an account of 
it is given in a paper entitled “ Impact and Static 
Tensile Properties of Bolts,”’ published in the Journal 
of Research of the National Bureau of Standards for 
February, 1935. 

To keep the investigation within reasonable limits, 
it was decided to restrict the work to three variables, 
viz., the shape of the thread, the material, and the 
size of the bolt. In regard to the thread, three forms 
commonly used for commercial work in the United 
States were selected, namely, the American National 
coarse thread, the American National fine thread, 
and the Dardelet thread. The elimination of such 
types as the U.S. Standard thread and the S.A.E. 
t was decided upon, as these differed respec- 
tively from the coarse and fine threads experimented 
with so little that it was thought that the results 
would not vary greatly. The materials selected were 
chrome-nickel steel, cold-rolled steel, Monel metal, 
bronze and brass, as typical materials used for actual 
bolts and nuts. The dimensions of the American 
National threads, coarse and fine, were in keeping with 
the specifications in the report of the National Screw 
Thread Commission, the threads having the appearance 
in section of an equilateral triangle with the apex 
cut away. To take examples for, say, a }-in. bolt, 
the coarse threads have a pitch of 0-10 in. and a depth 
of 0-0649 in., while the fine threads have a pitch of 
0-0625 in. and a depth of 0-0406 in. The Dardelet 
type* has threads with the sides, or thrust faces, 
inclined at 144 deg. to the normal to the axis of the 
bolt. The upper surfaces of the threads are cylin- 
drical, but those between the threads are tapered, 
forming oblique helicoids with a generating angle of 
6 deg. to the axis of the bolt. When the nut is screwed 
on the bolt there is a clearance between the threads, 
and the nut can be rotated freely, but when it is screwed 
down on to the parts to be clamped the helical cones 
come into contact and, as the nut is tightened, they 
are compressed elastically, until the thrust faces come 
into contact. The pitch of a }-in. bolt made to this 
design is 0-125 in.,; the gap between the threads being 
0-035 in. measured parallel to the axis, and the 
maximum depth is 0-0375 in. 

The bolt specimens were all made with a large- 
diameter cylindrical end of uniform dimensions in 
every case, whether the size of the bolt under test was 
} in., } in., § in. or } in. diameter, the four standards 
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Metal. A Ventas | Amer. Nat. | Dardelet. dealt with. This large end was of 1}-in. diameter and 
a eer | eo Amer. Nat. | threaded for a length of 1f in. All other dimensions 
Fine Dardetet. Coarse. —_/ were in terms of the specimen bolt diameter d, such that 
— — ___ | the threaded length below the nut was 1-0d and the 
cian « ot’ plain length below that 4-0d. A standard length of 
steel oa 0-70 1-03 1-40 6} in. between the extreme end of the thicker part 
Cold-rolled steel 0-74 0-96 1-42 land the underside of the nut was adopted. The 
a ‘- o as . “oe | threads over the smaller ends of the Dardelet bolt 
Brass .. 0-62 0-88 1-83 specimens were cut by the Dardelet Threadlock Cor- 
se os a 9 ane __| poration. In every case the bolt and nut for each 
TABLE Il. 
| Ratios of Average Static Work. Ratios of Average Maximum Static Loads. 
N ‘ j Nat. , 
fetal —o | Amer. Nat, Dardelet. = Amer. Nat. Dardelet. 
aa ne. 7 i». ine “Amer. Ni 
Amer. Nat = Amer. Nat. 
Amer. Nat. A . Nat. a ie. 
Fine. | Dardelet. Coarse. "Fine, - Dardelet. Coarse. 
Chromium-nickel steel . .| 0-66 1-16 1-32 0-86 0-98 1-18 
Cold-rolled steel 0-6 1-00 1-47 0-89 0-98 1-14 
Monel metal es «| 0-71 1-01 1-40 } 0-86 0-99 1-19 
Bronze .. ap 0-66 0-96 1-60 0-88 0-96 1-19 
Brass | 0-55 0-75 2-48 0-85 0-98 1-20 
TABLE IU. 
: , Fs 
Impact Stretch. | Impact Work. 
Static Stretch. | Static Work. 
Metal. | ; 
Amer. Nat. A . Nat. 
Seema. “Pine. . Dardelet. —_. = — Dardelet. 
Chromium-nickel steel . 1-117 1-013 1-312 1-190 1-130 1-268 
Cold-rolled steel e< 1-207 1-091 1-282 | 1-348 1-252 1-305 
Monel metal 1- 8 1-083 1-183 } 1-210 1-215 1-170 
Bronze 1-270 1-276 1-340 / 1-282 1-250 1-208 
Brass 3-104 2-702 2-504 | 2-790 2-450 2-072 
| 














is determined by the work required to rupture the 
bolt under suddenly applied loads, it is obvious that 
there should be differences, but there has been little 
information available to guide opinion on the matter. 
Conditions would naturally be affected by the shape 





* BS.S. No. 482—1933. ‘ Wrought-Iron and Mild- 
Steel Hooks for Cranes, Chains, Chain Slings and General 
Engineering Purposes—excluding Building Operations.” 





principal section of various hooks of the same type. 


+ B.S. Specification to be issued shortly. 


specimen were made of the same kind of material. 
In all, six similar specimens were made for each of 
the three types of thread, for each of the five materials 
and for each of the four selected diameters, a total of 
360 specimens. Investigations were first made of the 
Vickers number, chemical composition, and mechanical 
properties of each of the five materials. 





| * For an illustration of the Dardelet. of thread, 


see ENGINEERING, vol. cxxx, page 282 (1930). 
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It was recognised that the strength of bolts depends 
considerably upon the minor diameter, which might 
not be within possible tolerances, even though the 
pitch diameter was satisfactory. Each bolt was tested 
for this dimension with a Zeiss measuring microscope, 
and for the pitch diameter with a screw micrometer. 
In the case of the Dardelet bolts the dimensions were 
furnished by the makers, but no pitch diameters were 
given, or tested, for their threads. 

As greater variations were nearly always shown in 
the results of impact tests than in static tests, four 
specimens of each set were devoted to the former and 
the remaining two to the latter. The impact tests 
were made in a Charpy machine of 2,170 ft.-Ib. capacity, 
at the Watertown Arsenal, Mass. Static test speci- 
mens were dealt with in a 50,000-lb. screw-power 
beam and poise testing machine. 

It was found that for all the specimens having 
American National fine and Dardelet threads the 
stretch was greater than for those having American 
National coarse threads. For low loads the load- 
stretch curves of the American National threads, coarse 
and fine, showed that the stretch was approximately 
proportional to the load. For loads up to a few 
thousand pounds the stretch of the Dardelet thread 
specimens was much greater than that for the specimens 
having American National threads, due to axial move- 
ment of the nuts on the bolts until the thrust faces 
came into contact. For higher loads, after that point 
the stretch increased at about the same rate as for 
the specimens having American National threads. 

Of the 240 specimens devoted to impact tests all 
but two fractured across the threaded portion. These 
two failed by the threads stripping, and both were 
examples of American National fine threads with 
chrome-nickel-steel bolts, but no explanation of their 
unusual behaviour was arrived at. For the cold-rolled 
steel specimens with American National threads, coarse 
and fine, the impact work to cause rupture was much 
more erratic than was the case for all others. In 
10 of the cold-rolled specimens the fracture was like 
that of a brittle material and the impact work was 
much lower than that of other similar specimens. 
Metallurgical examination was resorted to for an 
explanation, but without success. The fact that none 
of the Dardelet thread specimens showed brittle failure 
suggested that under impact loadings the American 
National-thread specimens might have suffered from 
notch effect. 

The ratios of the average impact work, calculated 
as a mean value for all diameters, and eliminating 
those which failed by stripping or showed brittle 
fracture, are given in Table I, page 102. 

All the 120 static-test specimens fractured in the 
bolt threads, there being no brittle failures, nor did 
any threads strip. For each of the threads the 
differences from the average static work to cause 
rupture were small for the chrome-nickel steel, cold- 
rolled steel and Monel-metal specimens, but those for 
the bronze and brass bolts were considerably greater. 

The ratios of the average static work and of the 
average maximum tensile loads are given in TableII, page 
102. For all the materials the maximum static loads 
for bolts having American National coarse threads were 
less than those for bolts of the same size and material 
with American National fine threads, and the latter 
were about the same as those for bolts with Dardelet 
threads. 

The static efficiency of a bolt may be defined as the 
ratio of the maximum tensile load of the bolt to the 
maximum tensile load of the shank of the bolt, the 
latter being obtainable by multiplying the ultimate 
strength of the material by the cross-sectional area of 
the shank. When dealt with on this basis, it was 
found that for all materials the bolt efficiency was 
greater than the ratio of the areas, thus establishing 
that the tensile strength of the threaded portion of a 
bolt was greater than that of the cylindrical specimen. 

Inspection of the broken specimens showed that most 
of the stretch occurred in the threaded portion, one 
diameter in length, between the bearing face of the 
nut and the shoulder of the bolt. Consequently, most 
of the work was absorbed by this portion. 

The ratios of the average impact work to the average 
static work, and the ratios of the average impact 
stretch to the average static stretch, for all the types 
of thread used and sizes of bolts were worked out, and 
showed the results given in Table III, page 102. 

For the brass bolts the ratio of the stretch was greater 
than the ratio of the work, indicating that for this 
material, on the average, the tensile loads were less 
under impact than under static loading. On further 
computation, it was found that for all the materials 
both the average ultimate tensile strength and the 
average static stress for the American National fine 


thread were smaller than for the other threads, the 
difference in the average static stress being in all cases 
greater than in the ultimate tensile strength. The 
average impact stress, however, was for all materials 
greatest for the American National coarse threads and 





(except for the bronze bolts) least for the Dardelet. 
On a basis of effective stretch, the relationship was 
nearly the reverse of this, For all materials exce} 

brass, the static effective stretch was greatest for the 
American National fine thread. Again, for all materials 
the impact effective stretch was least for the American 
National coarse thread, and nearly equal for the other 
two, although the results for the Dardelet case averaged 
slightly higher. The consistency of the differences 
between the different types of threads seemed to 
indicate that for all of the materials the type of thread 
affected in a consistent way each of the factorse—static 
strength, static stretch, impact strength, and impact 
stretch—upon which the ratio of impact work to static 
work and the ratio of the impact stretch to static 
stretch, depended. The magnitude of the effect upon 
each factor was, however, different for each material. 








THE BRITISH WATERWORKS 
ASSOCIATION. coy 


Tue annual meeting of the British Waterworks 
Association was held on Wednesday, June 26, in the 
Senate House, Cambridge, when Professor C. E. Inglis, 
the President, occupied the chair. 

In the opening of his presidential address, Professor 
Inglis briefly sketched the origin of Cambridge as a 
place of education, stating that this work probably 
began eight centuries ago through the visit of some 
itinerant friar, who found himself in the town for the 
ancient Stourbridge Fair, and conceived the idea of 
giving a course of popular lectures. 


Water Suppty Poricy. 


In the main, Professor Inglis’s address was devoted 
to a consideration of the history of Government 
policy in regard to water supply. The president 
stated that his summary, while intended to be thor- 
oughly impartial, resolved itself mainly into a record 
of much careful thought and disinterested service 
on the one hand, stultified and brought to nought by 
a policy of masterly inaction on the other. Of the 
early inquiries the most important was the Duke of 
Richmond’s Royal Commission on Water Supply, 
which reported finally in 1869. This report was 
remarkable, since it formulated 66 years ago that water 
resources should be conserved for local consumption. 
It recommended that no town, or district, should be 
allowed to appropriate a source of supply, which natur- 
ally, and geographically belonged to some town, or 
district, nearer to it, unless special circumstances 
justified such appropriation. Further, it was suggested 
that when any region was supplied by a line, or conduit, 
from it, provision should be made for all places along 
that line. Another proposal was that when a provincial 
water Bill was introduced, the attention of Parliament 
should be drawn to the practicability of making the 
measure applicable to as extensive a district as possible, 
and not merely to any particular town. An idea that 
it was desirable to set up some authority superior to the 
local authorities, and that the country should be parti- 
tioned into watershed areas, was mooted by two later 
Commissions on River Pollution Prevention, but it 
figured even more prominently in the Report of the 
Royal Sanitary Commission, published in 1871. A 
county had a conventional boundary, largely fixed 
by the limits of jurisdiction of a feudal earl in ancient 
days, while the boundary of a watershed consisted 
in the very nature of things. Parliament took no steps 
to implement the recommendations of the various 
commissions it had convened. 

In 1878, King Edward, then Prince of Wales, by a 
powerfully worded letter, caused the Society of Arts 
to institute a conference to discuss the question of 
national water supplies. Again, the idea of watershed 
areas figured prominently in the discussion, and a prize 
competition was arranged for essays dealing with the 

neral subject, and the sub-division of England and 
Wales into districts on a watershed basis, for the 
) of the control and co-ordination of water- 
works organisations. Mr. F. Toplis proved to be the 
winner and suggested the sub-division of the country 
into twelve watershed districts, each with a body of 
commissioners, who should be given powers to acquire 
all existing waterworks in their particular district. 
The vast amount of valuable and authoritative informa- 
tion relating to water resources that the Society of Arts 
accumulated deserved a better fate than the oblivion 
to which it was soon consigned. From 1878 to 1898 
new legislation was in total abeyance, and not a single 
Commission was appointed to deal with the matter, or 
kindred subjects. elve reports issued by various 
Royal Commissions in the first ten years of this century 
reiterated with monotonous unanimity their faith in 
central authorities, as the remedy for the evils they were 
asked to consider. Further efforts, including that of 


Lord Desborough in 1910, of introducing a Water 
— Protection Bill, came to nought. 
Almost immediately after the European War, the 





futile process of appointing water commissions and 
we their reports recommenced. The Water 
urces Committee proposed the establishment by 


€/ Parliament of a controlling Water Commission, and 


that powers should be conferred on the Minister of 
Health to make orders authorising schemes, which in 
the absence of opposition should take effect without 
confirmation by Parliament. The report was doomed 
to failure. From 1920 onwards it was possible for a 
careful observer to detect a gradual improvement in 
the prospects of waterworks legislation. Firstly, 
out of the old Local Government Board the Ministry 
of Health was evolved, and it was not long before the 
Minister found he could count upon the British Water- 
works Association, the Institution of Water Engineers, 
and the Water Companies’ Association for expert 
advice, thus making Royal Commissions or Select 
Committees no longer necessary. An Advisory 
Committee was recruited from these bodies, to work in 
co-operation with the Ministry, and before its suspension 
in 1931, the Advisory Committee had produced three 
valuable —— dealing with some of the glaring 
anomalies of waterworks legislation. Since the drought 
of last year, the initiation of Regional Advisory Com- 
mittees had been recommended, as well as legislation 
to implement the three reports referred to. A com- 
prehensive inland water survey had been instituted 
and the Advisory Committee had revcently been re- 
established. 


Meruops oF ManaGEMENT CONTROL. 


In a paper on ‘‘ Modern Methods of Management 
Control,” Mr. T. G. Rose stated that in spite of the fact 
that every waterworks undertaking in the country 
existed for the.one purpose of supplying water to the 
surrounding district, published reports showed that no 
standard form of accounts was generally used. In 
spite of individual variations every undertaking 
possessed a department producing water, another 
distributing it, and a third to organise and administer 
the entire activities, and there appeared to be sufficient 
similarity to permit the presentation of accounts 
on a standard control basis. Simple charts and dia- 
= should be used to show the trend of events. 

hese had been increasingly used in the last few years, 
and it was to be hoped their use would become universal. 
Pictorial methods always enabled a sense of proportion 
to be kept, and enabled a truer judgment to be formed 
than was the case with figures alone. 

A paper by Mr. H. C. Darby, on “‘ Windmill Drain- 
age in the Bedford Level,” afforded a comprehensive 
historical account of the actions undertaken for the 
drainage of the Bedford level, and its association with 
the uses of the waterways. 


BroLocicaL RESEARCH. 

The next contribution, by Mr. Philip Ullyott, dealt 
with ‘ Biological Research in Relation to Water 
Supply.” Investigations on streams, he said, had 
shown that their character depended almost entirely 
on the geological formations in which they took their 
rise, and of those over which, they flowed. They 
carried into the lake both suspended matter and dis- 
solved material. Both were very important in deter- 
mining the quantity and quality of the plant life that 
could grow in the lake, into which they were discharged. 
After tracing the temperature changes between different 
levels in winter and summer, and referring to their 
effects on plant life, the author suggested that until 
a thorough understanding was reached of the true 
state of affairs in nature, it was not possible to under- 
stand thoroughly the problems of water supply. 


WaTER SOFTENING. 


Dr. Ernest Suckling and Mr, Philip Porteous read a 
joint paper on “ Water Softening at Cambridge,” in 
which they defined and discussed the various con- 
siderations, which arose some twelve months ago, when 
the proposal to soften the whole of the water supplied 
by the company was first mooted, and gave a descrip- 
tion of the plant constructed for the purpose. The 
water supply of Cambridge is derived from chalk, 
which outcrops in the southern half of the county. The 
well from which it is pumped is situated at Fulbourn, 
about six miles east of the town. This well is 162 ft. 
deep, being capable of yielding over 4} million gallons 
of water per day. The water had, the authors said, 
remained constant in quality since 1921, the time of 
inception of the scheme, and a high standard of purity 
had been uniformly maintained, necessitating no treat- 
ment before delivery to the customers. As would be 
expected from its source, it was hard. Preference for 
a soft water was general amongst consumers, due to & 
number of causes, including erroneous notions regard- 
ing the effects of hardness on health, Partial softening 
from 18 to 8 degrees was decided upon. Economic 
reasons provided the main justification for softening. 
Hard water caused wastage of soap, injury to fabric 
undergoing cleaning, scaling of boilers and wastage of 
labour. Central softening of water was open to the 
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objection that over 50 per cent. of the water treated 
would have served its purpose equally well in the hard 
state. If, however, separate softeners were generally 
installed throughout the area of supply, and arranged 
to deal only with the water which required softening, 
comparison with central softening would show the 
latter to be the more economical. 

Three methods of central softening were available. 
They were—the lime process, which removed most of 
the temporary hardness only, the lime-soda process, 
which removed most of the temporary and permanent 
hardness, and the base-exchange process, which re- 
moved all the temporary and permanent hardness. 
In dealing with the case at Cambridge, four matters 
had to be considered. They were the suitability of the 
water for treatment by the lime or base-exchange pro- 
ceases; whether the bacteriological and chemical 
quality of the water after treatment would be at least 
as satisfactory for all purposes as the unsoftened water ; 
whether the annual cost of reducing the hardness from 
18 deg. to 8 deg. could be met out of an estimated 
surplus revenue available of 5,000/.; and whether the 
resultant direct saving to the consumer would at least 
balance this ex iture. Dr. Suckling having answered 
all but the third of these demands in the affirmative, it 
fell to his associate-author in the or pe Mr. Philip 
Porteous, the engineer and manager of the Cambridge 
University and Town Waterworks Company, to investi- 
gate the practical and economic possibilities of each of 
the processes available. Estimates were prepared of 
costs for the treatment of 2,350,000 gallons per day. 
The lime softening plant, including filters, would, it 
was considered, involve a capital expenditure of 45,0001. 
and an annua! cost of 7,0601. The corresponding figures 
for the base-exchange process were 19,8001. and 5,3101., 
respectively. Whilst either the line or base-exchange 
processes would produce satisfactory results, the installa- 
tion of the lime plant without filters, permitting a 
saving of 11,5001. on capital cost, and bringing the 
annual cost almost down to that of the base-exchange 
process, invelved an element of risk. The disposal 
of wash water from a base-exchange plant was likely 
to present less difficulty than the disposal of sludge 
from a lime plant. Further, the base-exchange process 
was comparatively simple, required much less super- 
vision and control and could be adapted more easily 
to meet changes, either in capacity or desired hardness 
of the outflow. 

It was decided to adopt the base-exchange system, 
and the tender of Messrs, William Boby and Company, 
Limited, was accepted for the construction of the plant. 
This comprised six units symmetrically disposed on 
either side of the central underground brine tanks, 
used for storing new and old brine in the process of 
double regeneration. Through the units ten-eighteenths 
of the combined flow of water in the trunk mains from 
the Fleam Dyke Pumping Station was , and 
completely softened before being blended with the 
remainder, to obtain the resultant hardness of 8 deg. 
Each of the 9-ft. diameter units was capable of deliver- 
ing zero-hardness water continuously at a rate of 
16,000 gallons an hour for ten hours, after which it was 
put out of commission for regeneration. Each cylinder 
contained about 10 tons of Doucil. While the capital 
cost amounted to 19,0101., a figure close to the estimate, 
the annual cost was less by 15 per cent., due to the 
makers guaranteeing a reduced salt consumption com- 
pared with that adopted for the original estimate. The 
cost per 1,000 gallons softened from 18 deg. to 8 deg., 
including interest at 4 per cent. on the capital involved, 
was 1- 260d. 








DIRECT-READING SAW-SETTING 
TOOL. 


Tue setting of the teeth of an ordinary saw is a 
task which, a necessary, is generally found 
irksome both by the amateur and professional wood- 
worker, and is, moreover, too often done badly; that 
is, alternate teeth are in irregular line on both sides 
of the saw when a punch and hammer are used. Hand 
tools for setting, chiefly of foreign origin, have been 
available for some time, but a British saw-setting tool, 
made by Messrs. Jame; Neill and Company (Sheffield), 
Limited, Napier-street, Sheffield, is now obtainable and 
is distinguished by a simplicity of design and sturdiness 
of construction, as well as by certain novel features. 
The new tool, known as the “ Eclipse No. 77 Direct- 
Reading Saw Set,” is shown in the accompanying 
illustrations. The photograph reproduced in Fig. | gives 
an idea of the appearance, whilst in Fig. 2 is given a 
sketch looking from the back, that is, as it would 
appear to the operator when in use, though for the 
sake of clearness it is drawn in the fully closed position 
without a saw in place. When in use, the saw lies 
between the anvil a and the holding plunger 6, with 
the setting tool ¢ pressing on the tooth to be set. It 
will be clear from this view that the teeth of the saw 
are fully visible when being set. The gripping of the 





saw blade by the plunger and the setting of the tooth 
are effected by a continuous compressive movement on 
the lever handle. The saw is thus held firmly and no 
opportunity is presented for it to slip before the setting 
tool advances. 

The anvil a has a flat central part, but its edge is 
formed with a conical surface the angle of which 
increases all round the periphery. The edge of the 
anvil is duated with consecutive numerals from 
4 to 12, and it follows that by rotating the anvil the 
angle of setting can be varied in accordance with the 
number of teeth per inch of blade, in this case from 
4 teeth to 12 teeth per inch. The rotation is effected 
by the fingers only, no screwdriver or other tool being 





























required. The anvil is held in place by the knurled 
knob d, the slackening of which enables it to be readily 
turned to give the set required. The visibility of the 
anvil graduation from the back enables the anvil 
adjustment to be made quickly and accurately. The 
springs actuating the return movement of the handle are 
wholly enclosed in the body of the tool and are there- 
fore protected. The anvil and plungers are made from 
specially hardened and tempered high-grade steel, and 
the other parts of the tool have a black oxidised finish. 








CATALOGUES. 


Steel Flooring.—Messrs. Joseph Westwood and Com- 
pany: Limited, Napier Yard, Millwall, London, E.14, 

ve brought out a new edition of their corrugated-steel 
flooring section book, bringing it into line with the latest 
British Standard Specifications. 


Gaskets.—-The 1935 Gasket Guide, issued by Messrs. 
J. Payen, Limited, Church Wharf, Chiswick, London, 
W.4, shows that this firm produces and stocks gaskets 
for all makes of motor-car, cycle, commercial-vehicle and 
marine engines. Prices are given for single items, and 
quantities. 

Special Steels.—A summary of the analyses, methods 
of heat treatment and temperatures used, ther with 
the mechanical properties of the special steels made by 
Messrs. fe ove Steel Corporation, Limited, Vickers 
Works, Sheffield, is given on a six-page folder received 
from the firm. 

Sewage Valves.—The latest catalogue of Messrs. Alley 
and MacLellan, Limited, Sentinel Valve Works, Wor- 
cester, deals with valves and fittings for sewage. It 
covers sluice valves, — and disc valves, as well 
as the gearing for valve operation, surface boxes, man- 
holes, headgears and indicators. 

IUumination Fittings and Glassware.—Messrs. Hailwood 
and Ackroyd, Limited, Morley, near Leeds, have sent 
a number of leaflets dealing with lighting fittings, 
general stampings, pressings, castings and machined 
parts, with glass bowls, shades and flambeau, and with 
three-ply opal glass Gleamlite lighting fittings. 

Excavators.—An interesting pamphlet received from 
Messrs. Priestman Brothers, Limited, Holderness Foundry, 
Hull, provides information on the constructional features 
of the Cub exeavator, and gives its output on navvy, 
trencher, skimmer, dragline and grab work. A supple- 
ment gives the complete specification of the machine. 

Lock Nuts.—The nature, characteristics and advan- 

of the Vislok t of locknut are referred to in a 
folder received from Messrs. Vislok, Limited, Caxton- 
street, Market Harborough, Leicester. It is claimed 
for this device that it automatically makes three 
separate, but simultaneous, locks when applied to a bolt. 

Charging.—As the running costs of electric 

battery vehicles are largely confined to the cost of charging 

batteries, Messrs. Westinghouse Brake and Signal Com. 

y, Limited, 82, York-road, King’s Cross, London, N.1, 

ve produced metal rectifiers for the purpose. A recent 

catalogue deals with the features and advantages of these 
rectifiers. 

Vibratory .—Messrs. Niagara Sereens (Great 
Britain), Ltd., Straysfield-road, Clay Hill, Enfield, 
Middlesex, call attention to the merits of their Niagara 








counterflow roller-bearing vibratory screens In & new 
catalogue. Details of construction are illustrated, and 
much information is given on the separation of all types 
of materials according to size. ; 

Service Boxes.—Pressed-lead service boxes, with a 
curled seam between the toeen anil Supa —— to 
simplify plumbing operations, are i in a catalogue 

atte Messrs. W. T. Henley’s Telegraph Works 

mpany, Limited, Holborn-viaduct, London, EC.1, 
which also gives details of cast-iron protection boxes 
of the firm's Cablegrip design, and claw connectors. 

Oil-Extraction Retorts—Recognising the interest at 
present taken in the supply of liquid fuels from indigenous 
resources, Messrs. Salermo, Limited, 14, Waterloo-place, 
London, 8.W.1, have issued a pamphlet to show how 
the Salermo retort is used for the treatment of oil shales 
and Torbanites for the production of of. . Srpee 
carbonisation results from representative ma’ are 
given. 

Electrical-Heating Elements.—Messrs. Geo. Bray and 
Company, Limited, Leicester-place, Blackman-lane, 
Leeds, 2, make Chromalox heating elements, with an 
80-20 nickel-chromium resistor in a refractory material, 
enclosed in a heat-resisting steel sheath. A new cata- 
logue deals with the loadings and applications and the 
various standard forms of these elements. They comprise 
plain and finned strip heaters, ring elements, boiling plates, 
immersion heaters, cartridge elements and radiators. 

Turbines and Motor Converters.—Three catalogues 
have come to hand from Messrs. The Brush Electrical 
Engineering Company, Limited, Falcon Works, Lough- 
borough. “The first deals with the smaller sizes of the 
Brush-Ljungstrém turbo- rators, to 8,000 kW. 
The second gives the speci ion and details of the con- 
struction of the firm’s motor converters, and the third 
refers to transformers, power-station turbine plant and 
switchgear, under the title “ Pioneers for 50 Years.” 

Dryers for Pipe Lines and Boilers.—Messrs. The 
Superheater Company, Limited, Bush House, Aldwych, 
London, W.C.2, have sent two pamphlets dealing, 
respectively, with the development of their MeLeSco 
tangential dryer for removing water, oil and sediment 
from pipe lines carrying steam or compressed air, and 
with the application of the same device to all types of 
water tube and other stationary boilers for the removal 
of ee from the steam. In the latter case the 
separated water is discharged back into the boiler. 

Earth Testers and Plugs.—Efficient earthing is a feature 
required in nearly every t of electrical installation. 
Messrs. A. Reyrolle and Cxapainy, Limited, Hebburn- 
on-Tyne, have sent a pamphlet dealing with the features 
and characteristics of ir portable tester, & 
handy self-contained instrument, with a simple com- 
pensation to enable direct readings to be taken whether 
the supply voltage varies, or the potential of the neutral 
wire is above that of the earth. Another publication 
describes plugs and sockets with earthing connections. 


Steel Plates and Sections.—A comprehensive and very 
useful volume of 360 pages dealing:with the great variety 
of the products of Messrs. The Appleby-Frodingham 
Steel Company, Limited, Scunthorpe, has been received 
from Messrs. The United Steel Companies, Limited, 
Sheffield, of which it is one of the nine associated 
manufacturi concerns. Dimensions of all standard 
sections, mathematical tables, and information of value 
to designers of structural and general engineering work 
are incorporated in the book. 

* Roller Bearings.—Needle roller bearings, or those with 
long rollers of small diameter, are dealt with in a folder 
sent by Messrs. The Hoffmann Manufacturing Company, 
Limited, Chelmsford. In this construction no or 

ing device is used to prevent contact between the 
rollers, or to guide them in the raceways. Indeed, the 
clearance between the rollers is kept down to a minimum 
to prevent any tendency to skew. They can be used in 
any case where considerations of space make normal ball 
or roller bearings impracticable 

Ropeways.—This form of mechanical-handling equip- 
ment, in designs suitable for general purposes, collieries 
and mines, rubbish dumping, quarries, and sand pits, brick 
works, industrial works, and for public goods transport, 
as well as such items as cable cranes, draglines and scrapers, 

rovides the material for a catalogue received from Messrs. 
British Ropeway Engineering Company, Limited, 
14-18, High Holborn, London, W.C.1. Much informa- 
tion is given of details of construction, and it is apparent 
that the firm aims at supplying plant suited to all 
individual needs. 

Car-Testing Equipment.—Messrs. Heenan and Froude, 
Limited, Worcester Engineering Works, Worcester, 
have issued a publication dealing with car-testing equip- 
ment, which makes it possible to imitate conditions similar 
to those experienced in running at speed along the level 
road,climbing hills, or mr | heavy loads. Instantaneous 
readings can be taken of the horse-power developed at 
the road wheels, the equivalent road Yo fuel consump- 
tion and retarding efficiency of each ©. The firm’s 
ear vibrator ena’ read conditions to be reproduced 
in the workshop, where steps can be taken to eliminate 
unwanted noises. 

Twist Drills and Permanent Magnets—Two folders, 
received from Messrs. Edgar Allen and Company, 
Limited, Imperial Steel Works, Sheffield, 9, call attention 
to the various forms of special drills they make, and to 
their special steels for permanent magnets. The forms of 
drills include Stag Major drills for steel, oil 
tube twist drills and Barnes floating straight shank drills. 
The properties of Hymax cobalt and chrome, and of 
Hymax Niel permanent magnets are dealt with in the 
other folder. The firm manufacture these magnets 10 
large quantities for moving-coil loud speakers, and for 
lighting and ignition purposes. 
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THE DEVELOPMENT OF ROCK 
DRILLS. 


By R. O. Suwon, Assoc. Inst. M.M. 


Asout 120 years ago, a Cornishman, Richard 
Trevithick, invented a machine which was shown 
to be capable of penetrating moderately soft rock 
at the rate of 4ft. or 5ft. per hour. It was a rotary 
drill, and as it required a weight of about } ton 
on the end of the borer, it was only suitable for 
drilling vertically downwards, and the machine 


l 

| photographs of models in that collection. The first 
(Jordan, 1866) is a machine driven by hand-worked 
winch handles, the blow being delivered by air 
pressure. A frame with four adjustable legs 
carries two hand flywheels and a vertical cylinder ; 
the cylinder is fitted with an air-tight piston and 
a long hollow piston rod, through which passes 
a feeding screw connected with the drill. By a 
shoulder on the upper end of the piston rod the 
screw is lifted by a cam on the flywheel shaft, thus 
compressing the air above the piston and at the 











actually proved to be of no practical value. Spas- 
modic efforts to produce a satisfactory machine 
were subsequently made and several patents were 
taken out, but it was not until after 1849* that 
real progress began to be manifest. Until that date 
inventors had designed their machines to be worked 
by hand or steam, but at about this time compressed 
air began to be considered as a possible motive 
agent, and in 1855 two compressed-air drills were 
patented and achieved a certain amount of success. 
These were the precursors of the modern hammer 
drill, and in 1861 improved machines of the same 
type, designed by Sommellier, were successfully 
used in several mines and in the Mont Cenis Tunnel, 
which was being driven at that time. 

Two examples of early hand-power rock drills 
are shown in the accompanying illustrations, Figs. 1 
and 2, reproduced by permission of the Director 
of the Science Museum, South Kensington, from 








* Couch patents. 
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same time rotating the drill by means of an inclined 
toothed ring. When at the top of the travel the 
cam leaves the lifting collar and allows the piston 
and drill to spring forward under the action of the 
compressed air. The feeding is performed by a 
hand wheel and bevel gear rotating a nut on the 
feed screw. In a later arrangement the machine 
was much simplified and the feed was provided by 
a toggle grip that allowed the long drill to creep 
forward while at work. 

In the second machine (Ingersoll, 1887), as the 
flywheel handle is turned the drill is lifted by 
cranks and a strong helical spring is compressed. 
As soon as the cranks have passed the top centre 
the spring drives the drill down rapidly, the cranks 
running freely forward under the action of the 
spring owing to the crankshaft being able to over- 
run the flywheel, due to the provision of a ratchet 
connection, The drill is turned automatically by 


The feed is given automatically or by hand ; in the 
former case a collar on the drill bar acts as a tappet 
to strike a lever which, by means of a pawl, rotates 
a ratchet wheel arranged just below the handle 
which is used when feeding by hand. 

During the last twenty years there have been 
great changes both in type and design, these dating 
more particularly from about 1918, and it is the 
object of this article to describe some of these 
developments. 

The first machines used were of the reciprocating 
type, the drill steel being firmly fastened to the 
end of the piston and both moving together, the 
valve being mechanically controlled by tappete, 
actuated by the piston in the course of its stroke. 
These machines were made in sizes ranging from 
23-in. diameter cylinders to 3} in. and 3} in. 
diameter. Although made in these various sizes, 
they were very cumbersome and could only be 
used in working places where a column, tripod or 
bar could be set up, and even then many holes had 
to be drilled by hand methods. 

Subsequent to this, about 1910, the first hammer 
drills were produced, in which the steel and piston 
were independent of each other. This enabled a 
very much greater number of blows to be delivered 
per minute, since the air had only to move the weight 
of the piston, which in itself was only a fraction 
of the weight of the piston of the old reciprocating 
designs. The parting of the drill steel and piston also 
made possible the use of hollow drill steel, which 
has proved beneficial in more ways than one. With 
the old type of reciprocating drill the cuttings 
remained in the hole being drilled, and acted as a 
cushion to the steel, with the result that after a 
certain depth had been reached the only work 





Fig.6. 3%" TOOL HOLDER. 





means of a rifled bar, round which the spring is 
coiled and which rotates it during the up-stroke. 


done by the machine was that of pounding up the 
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Fig. 5. 74° TOOL HOLDER. 


chippings, and it was very doubtful if the stee 
really reached the bottom of the hole. One 
improvement in this matter was the introduction 
of an air-blast carried down the steel, by which 
means the bottom of the holé was kept clear from 
cuttings. A further and still more beneficial 
improvement was the ‘‘ Water Leynez,” in which 
water was introduced, by means of’a tube, into the 
hollow drill steel. 

The former method of passing air down the steel 
to clear the cuttings is now in use in almost every 
quarry drill, and it is so arranged that by, means of 
an extra “tap’’ on the exhaust of the drill, the air 
used by the drill can be down the hollow 
steel. This method will blow out the dust from the 
bottom of a hole 25 ft. deep with ease. There are 
various ways of doing this: perhaps the most 
common is that in which a tap on the exhaust is 
turned to throw the valve into such a position that 
the piston is held at the extreme back end of its 
stroke, and air passes directly through the valve 
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into the front end of the cylinder, past an extra|The improvements have not led to simplicity of 


clearance, ground in the splines of the piston, to 
the front end of the machine, and finally down 
the steel. Of course, the amount of air reaching 
the bottom of the hole being drilled is limited 
by the size and smoothness of the hole in the 
steel. The water-injection method of clearing 
the hole and of preventing dust will be dealt with 
later. 

With the advent of the hammer drill it became 
necessary to study carefully the hardening of steel 
and grinding to fine limits. In the old type of 
drill there was no need to harden and grind the 
parts carefully. The cylinders usually consisted 
of cast-iron; later, malleable castings were 
employed, with pistons of mild steel. With the 
fast, hard-hitting hammer drill the steel question 
had to be gone into with very great care, not in 
a general way but with regard to each individual 
part, Castings gave way to drop forgings of a 
high-quality case-hardening steel, and a con- 
siderable amount of research was necessary to find 
the correct steel to use not only for pistons, but for 
tool-holder bushings, ratchet rings, &c.; particular 
attention had also to be paid to the method of 
heat-treating and quenching. 

Hammer drills of the type in use at the present 
day were originally designed for use with short 
shanks usually of square section, regardless of the 
section of the steel from which they were made, 
and about 3} in. or 34 in. long. The tendency 
lately has been to lengthen shanks up to as much 
as 7} in. and make them of a hexagonal section 
without collars, with the object of disturbing 
the steel in this part of the borer as little as 
possible. 

As is generally known, the advances made during 
the past ten years have reached such a stage from 
the drilling standpoint that there remains little 
to be achieved so far as speed of penetration is 
concerned. The question at the present day is to 
reduce the cost of u p as much as possible by 
the careful study of the materials used for each 
component part and of the design of the drill in 
general. It is also important in designing the 
modern jack-hammer to produce a drill which can 
be used with from 60 Ib. per sq. in. air pressure 
and upwards, in which any increase in air pressure 
will result in increased boring capacity, but not in 
increased fatigue of the user. 

The main items subject to the most wear and tear 
are, in order of importance: (a) Toolholder or 
chuck; (6) rotation gear (rifle bar, rifle nut, tool- 
holder nut, and ratchet ring); (c) piston; (d) side 
rods and springs, &c. 

(a) Until quite recently, tool-holders were made 
all in one piece of an ordinary case-hardening steel, 
as shown in Fig. 3, the front end being either slotted 
or broached to suit the shape of steel in use at the 
mine or quarry. For hand-held drills, the broached 
or slotted portion was 2} in. to 3 in. long, and as 
soon as any wear took place the steel could no longer 
be held in such a position as to allow the piston to 
strike an axial blow on it, with resultant cupping 
and chipping of the top of the piston. This, in 
its turn, led to a shortening of the piston stroke, 
referred to below, and was accompanied by a 
serious loss in drilling speed and general efficiency. 
It was soon realised that an interchangeable bushing 
was desirable, as well as a longer shank. These 
bushings were made of a different class of steel, to 
give a greater depth of hardening, and were a 
driving fit into the tool-holder. These changes 
gave the tool-holder a longer life, but frequently 
in changing i the tool-holder itself got 
damaged and a further remedy had to be sought. 
This remedy is one vf the latest improvements in 
rock-drill design and consists of replacing the 
driven-fit bush by a screwed bush, which is 
easily done without fear of damaging the tool- 
holder shell. At the opposite end of the tool-holder 
there was another source of wear and expense, 
not only as regards the tool-holder itself but aiso 
the piston splines. The latest change here is the 


use of a phosphor-bronze “rotation nut,” which | work. 








design, but have rather complicated matters and 
added extra parts, although they have considerably 
reduced costs. A tool-holder which at one time 
consisted of one piece is now made of three, and 
sometimes four, pieces, namely, the tool-holder 
shell, tool-holder bushing, the rotation nut and, 
in some cases, an additional bolster for use with 
collarless steel, as employed in various South and 
West African mines. 

In Figs. 5 and 6 are shown two sections of tool- 
holders, one long and one short. By comparing these 
it will be seen that a smal] amount of wear in the short 
tool-holder has a very great effect on the alignment 
of the drill steel with the piston. Both sketches 
are drawn to show the same amount of wear, and 
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| of machine in use, but as a general rule it is safe 
to assume that this distance is about half to three- 
quarters of a turn of the feed-screw handle, or 
¢ in. to } in. 

Fig. 8 shows the various parts that are affected 
by holding the machine up too tight to its work, 
producing unnecessary friction in the places marked, 
and Fig. 9 illustrates the effect of too much pressure 
on a machine, or forcing it to its work. In this 
demonstration, three different types of hand-held 
machines were placed in shoes and mounted on « 
cradle, which was held in a vertical position. 
They were free to slide up and down without a feed 
screw. The air pressure was kept constant and 
various weights were applied. Each drill was run 
for one minute with each weight and the drilling 
speed noted. The results are plotted in inches 
per minute against pounds applied weight. 

Drill 6 being the smallest, required only 120 Ib. 
|to run it at its best; drill a 115 Ib., and drill c, 
\@ heavy sinker, required as much as 162 |b. 





— 


Parts Affected ing Machine up too. 
a) by Tight to ) oa 


f\ (oO) 
re WecceceeecccccVqucclddacccqquutllii 


\\ 


Sy 
Z 














(4751.G.) 


it will be clear that the longer tool-holder is preferable 
to the short one from every point of view. Shanks 
must also be of the correct length; this is a point 
that cannot be too greatly emphasised. Machines 
are designed so that the piston is at its highest 
practicable velocity at the point of impact with the 
drill steel and any variation in the shank length 
will naturally be detrimental to the performance 
of the machine. An experimental case to illustrate 
this is shown by the diagram, Fig.7. In this instance, 
the machine was run first with a 4}-in. shank, 
for which it was designed. It was held in a shoe 
mounted on an ordinary cradle from which the 
feed screw had been removed, and was therefore 
free toslide up and down vertically. The initial weight 
of 75 lb. shown on the diagram is the weight 
of the drill and shoe combined. The added weights 
were flat circular discs, with a hole through the 
centre, being applied, after each one minute’s run, 
by bolting them on to the handle. It can readily 
be seen from this that the machine with the short 
shank very soon loses its efficiency. 

(b) Rifle bars, rifle nuts, and ratchet rings come 
in for a lot of abuse, more particularly in cradle- 
mounted machines, where the uninitiated or novice 
driver keeps the drill wound up too hard to its 
Naturally, there is a right and wrong way 


will not damage the piston and makes a more | to run this type of drill, the correct method being 
mechanical job from the point of view of friction to keep the drill steel floating between the face 
between the piston splines and the flutes in the | of the rock and the end of the piston; the amount 
rotation nut. This change is shown in Fig. 4.' of “ flink”’, as it is termed, varies with the make 


but lost efficiency rapidly if any more weight was 
applied. 

(c) Pistons, in general, have not changed niuch, 
except that the heat treatment and correct quench- 
ing, coupled with a careful choice of materials, 
are now recognised as all-important factors. The 
life of pistons has improved and continues to do so. 
Provided that the drill steels are of the correct 
hardness, the tool-holder bushings are not allowed to 
get too slack, and the machine gets plenty of oil, 
there is no reason why the present life should not 
be doubled. 

Various modifications in the design of pistons 
have been tried at from time to time. The only 
one worthy of mention and holding any chance 
of wide adoption is a slight cupping of the striking 
face. It has been found that if this is slightly 
concave it will not get damaged to such a great 
extent if wear should develop in the tool-holder 
bushing. 

(d) Alterations made to side-rods and springs 
have led to considerable savings. Previously, drills 
were made with springs on the lower or front end 
to take up any jar on the front division ring; 
but since machines have been cushioned adequately, 
the need for these springs has disappeared, together 
with their constant replacement. Appropriate 
heat treatment applied to the side-rods has also 
enabled a longer life to be obtained. 





(To be continued.) 
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THE JUBILEE MEETING OF THE 
NORTH-EAST COAST INSTITUTION 
OF ENGINEERS AND SHIPBUILDERS. 


(Concluded from page 97.) 


THE remaining three of the five papers presented 
at the morning meeting on Thursday, July 18, are 
dealt with below. 


Martine Heavy-Ou, Encins DEVELOPMENT. 


Dr. Rudolf Diesel’s patent specification of 1892 
was the starting-point of Mr. K. O. Keller’s résumé 
of ‘‘ Marine Heavy-Oil Engine Development During 
the Past Fifty Years,” although, as he pointed out, 
the credit of fitting the first Diesel installation in an 
ocean-going vessel belonged to the Dutch, who put 
the Vulcanus into service in 1910, with a six-cylinder 
Werkspoor engine of 370 brake horse-power. The 
most striking advance was the completion in 
1912 of the Selandia, of 5,000 tons, with twin- 
screw, eight-cylinder Burmeister and Wain engines 
of 2,480 total horse-power. She introduced the 
innovation, for cargo vessels, of all-electric auxi- 
liaries. The first Doxford engine was built in 1911, 
followed by another, with opposed pistons, in 1914, 
in which year Lloyd’s Register issued their first 
Rules for Diesel Engines. Blast-air injection of the 
fuel was then universal, but the system was a 
source of anxiety, and in ten to fifteen years had 
given place to airless injection. 

The post-war development of Diesel-engined 
vessels went ahead very rapidly, the four-stroke 
cycle predominating until about 1932, when there 
was a general change to the two-stroke type, no 
doubt encouraged by the demand for more power 
per cylinder. The highest-powered sets of four- 
stroke engines were the twin-screw, 10-cylinder, 
20,000 brake horse-power installations of the 
Britannic and Georgic, of Harland and Wolff- 
Burmeister and Wain design, with independent 
injection-air compressors. The two-stroke double- 
acting engine soon appeared, though difficulties were 
encountered with combustion and scavenging. One 
of the first important sets of this type was that 
of the Augustus, of M.A.N. design, developing 
28,000 brake horse-power on four shafts. A more 
recent development (1930) was that of Messrs. 
Burmeister and Wain, whose first two-stroke double- 
acting engine, of 7,000 brake horse-power, was fitted 
in the liner Amerika. This engine had “ Uniflow ” 
scavenging, similar in principle to that of the 
Doxford engine, with exhaust ports in the covers 
and scavenging ports at mid-length of the cylinder. 

The location and direction of scavenging and 
exhaust ports were of vital importance in two-stroke 
engines, as Messrs. Sulzer Brothers were the first to 
realise in 1912. Mixing of the fresh air with the 
burnt gases was unavoidable, and therefore a great 
excess of air was needed, which it was not always 
convenient to provide by reciprocating pumps. 
In the Aorangi three turbo-blowers were fitted. 
In the Doxford engine the scavenging ports were at 
the lower end of the cylinder and the exhaust ports 
at the upper end, so that the entering air pushed out 
the gases and left a clean air charge for the next 
stroke. Supercharging on the Biichi system, 
introduced in 1928, employed a turbo-blower driven 
by the exhaust gases, enabling the mean indicated 
pressure to be raised from a normal 100 Ib. per 
square inch to 135 Ib. 

Geared drive was adopted after the war, a number 
of submarine engines being used in the Haveland 
and Miinsterland and coupled by reduction gearing 
to the shaft. In 1933, the Dutch liner Manoeran 
was fitted with two 3,250 brake horse-power 
Werkspoor-Sulzer engines running at 225 r.p.m., 
geared to a single propeller turning at 85 r.p.m. 
I he trunk-piston type of engine also found numerous 
applications where headroom was limited, an 
example being the Reina del Pacifico, with quadruple 
screws, each driven by a 12-cylinder four-stroke 
single-acting Burmeister and Wain engine with 
Biichi supercharging, developing 22,000 brake horse- 
power together. A more recent endeavour to 
reduce weight and size of engines was the use of 
welded framing, and since 1934, the utilisation of the 
heat in the exhaust gases had received renewed 
attention. Mr. Keller showed a heat balance chart 


comparing engines of 1897 and 1935, demonstrating 
that, of the heat in the fuel, the percentage lost in 
the exhaust had decreased from 40 to 36-4, and that 
lost to the cooling water from 31 to 19-4, while the 
heat transformed into useful work had increased 
from 26 per cent. to 41-2 per cent. 


Marine Borer DEVELOPMENT. 

A number of comparative drawings of cylindrical 
boilers of the ‘eighties and of the present day 
were used by Mr. T. McPherson (Vice-President) to 
illustrate his paper on ‘“‘ Marine Boiler Development 
During the Past Fifty Years,” the most obvious 
differences, apart from the steam-collecting drum 
mounted over the single-ended boiler of 1885, being 
in the size and tensile strength of the shell plates. 
Twelve plates were required for the shell of a 
16 ft. diameter boiler of 1882, but only three for 
a 16 ft. 3in. boiler recently constructed. The first 
President of the Institution, in 1884, regarded 
l¥ in. as the maximum permissible thickness for 
shell plates, but the present-day boiler, of 300 Ib. 
working pressure, used plates practically 1} in. 
thick. The cylindrical return-tube boiler had 
maintained its position throughout the half-century, 
though the “Navy” type and the locomotive 
marine type were used where headroom was limited, 
as in torpedo craft. Composite drum and tube 
boilers, such as the Prudhon-Capus, introduced 
about 25 years ago, had also been used in installations 
of large size, the liner Ile de France being an 
example. A British design, the Howden-Johnson 
boiler, had been recently developed in the endeavour 
to obtain the advantages of both Scotch and 
water-tube boilers without the faults of either. 
In this type the whole boiler and combustion 
chamber were enclosed in a lagged casing, through 
which the air for combustion was circulated. 

In 1885, the closed-stokehold system of forced 
draught was used extensively in torpedo craft, and 
had been continued for warships and some mercantile 
vessels to the present day. The closed-ashpit system 
was also receiving attention in 1885, at first with cold 
air, but subsequently with heated air supply on the 
Howden principle, with an air heater placed in the 
boiler uptake. A later development was the 
Howden-Ljungstrém rotary air heater, combined 
with forced- and induced-draught fans, of which 
many applications had been made during the last 
ten years. Induced draught alone had been tried 
in the ’nineties, but the results did not warrant its 
continuance, From 1890, there was a revival of 
interest in superheating, the superheaters being of 
the uptake type. The smoketube type of super- 
heater made higher final temperatures practicable, 
and still later modifications, by extending the 
superheater into the combustion chamber, again 
raised the steam temperature. 

The water-tube boiler was developed for warships 
between 1880 and 1890, owing to the need to reduce 
machinery weights ; at first for the smaller vessels, 
but by 1896-1897 for large cruisers, and eventually for 
all classes of ship. Since the war all British war 
vessels had been fitted with boilers of the three-drum 
type, with small tubes, and recently, with super- 
heaters of the Admiralty design. Forged seamless 
drums with closed ends, improved heat-resisting 
materials for superheater tubes, the use of tubular 
air-heaters, and increasing size of boiler units, were 
features of modern practice in naval boilers. 

The practical adoption of the water-tube boiler 
in the merchant~service dated from the early 
*nineties, and in 1921, Sir James Kemnal was able 
to tell the Institution that Babcock and Wilcox 
boilers had been fitted in 562 cargo steamers and 
208 passenger ships. The small-tube boiler was 
not much favoured in merchant ships, but latterly 
the success of the five-drum Yarrow boiler on land 
had led to its use for ships also. The Johnson type 
of boiler had been fitted in the Asturias and 
Alcantara, and a number of extremely high-pressure 
boilers had been tried with success on board ship. 
One result of the extended use of water-tube boilers 
had been a successful revival of mechanical stoking. 
Modern oil-burning equipment had been perfected 
to ensure high rates of burning in restricted com- 
bustion chambers, and air preheaters played an 
important part in maintaining high efficiencies. 





Boiler efficiencies of 88 per cent., calculated on the 


gross calorific value of the oil, were now being 
obtained. 


Recent DEVELOPMENTS IN ELECTRICAL AND 
GENERAL ENGINEERING. 

The concluding paper of the meeting was pre- 
sented by Mr. M. G. S. Swallow (Member of Council), 
and treated generally of “‘ Recent Developments in 
Electrical and General Engineering,” with special 
reference to electric power generation and the 
economic considerations associated with engineering 
as an industry. The North-East Coast had been one 
of the first districts, he remarked, to develop the 
main national source of power by exploiting the 
coalfields, and the concentration of a large number 
of different industries in that comparatively small 
area had facilitated centralised power supply. On 
such an occasion they might recall two men who 
worked on Tyneside, Swan and Parsons, who had 
given a powerful impetus to the growth of one of 
the largest present-day industries, viz., electrical 
power generation. 

Messrs. The Newcastle-upon-Tyne Electric Supply 
Company shared with Messrs. The Wallsend Union 
Gas Company the honour of supplying the first 
three-phase current for industrial purposes, from 
the Neptune Bank power station, in 1901. He 
appended a table showing that, between 1907 and 
1930, the total of electric, steam, and water power 
available had nearly doubled, while 62 per cent. of 
the 1930 total was electric supply, as against 38 per 
cent. only in 1907. In 1918 there were 421 power 
stations developing 4,674 million units annually at a 
cost of 7} million tons of coal. In 1934, 470 stations 
developed 16,140 million units, using 11} million 
tons of coal, three and a half times as much power 
for a little more than one and a half times as much 
fuel. Coal consumption per kilowatt-hour had fallen 
from 2-4 lb. to just over 1 1b., and thermal efficiency 
had increased from 12-4 per cent. to nearly 28 per 
cent. Twenty years ago, turbine unite of 5,000 kW 
at 3,000 r.p.m. and 15,000 kW at 1,500 r.p.m. were 
the upper standards; to-day the 3,000 r.p.m. 
machine could be built for 50,000 kW, and the 
1,500 r.p.m. machine for 100,000kW, or more. The 
greater the advances, the more must the engineer 
depend upon research, and watch the progress made 
in other fields. Engineers should encourage by every 
available means all co-ordinated and co-operative 
research, and the industrialist should aim at a far 
wider knowledge of the work done in the past and 
being done in the present in order to oPPy new 
ideas and new methods to old problems, We still 
retained the ability, tenacity and skill which had 
made us successful. 








RECENT DEVELOPMENT WORKS 
AT THE PORT OF MARSEILLES. 


By Brysson Cunnincuam, D.So., M.Inst.C.E. 


Tue port of Marseilles which a century ago ranked 
as third port in the world, coming immediately after 
London and Liverpool, but which was gradually 
surpassed in shipping traffic towards the end of last 
century successively by Hamburg, Antwerp and 
Rotterdam, still retains a prominent place in the 
front rank of commercial ports and stands first in 
order of importance among the seaports of France. 
Since the war, during which its commerce dwindled 
so digastrously to the level of 1889, it has made a 
striking recovery and the total movement of 
merchandise is now almost back at pre-war level 
(about 9 million tons), while the shipping tonnage 
has risen from 214 millions in 1913 to over 30 millions 
in 1931. This recovery has been fostered by the 
enterprise of the French Government and of the 
local Chamber of Commerce in carrying out a 
notable programme. of improvement works, which 
the writer has had the opportunity of inspecting 
several times during the last decade. In the course 
of a recent visit, facilities were accorded, through 
the ceurtesy of the Director of the Port, Monsieur 
Bézault, for an inspection of the works in hand, under 
the guidance of his deputy, Monsieur Rabatu. They 
are described in the following article with the aid 
of plans and photographs kindly supplied for the 
pu 





The plan in Fig. 1 will serve to give a general idea 
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Fig.6. DIGUE DU FORT ST. JEAN 
PLAN OF SUBSTRUCTURE 
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bank of the channel of communication with the Port 
Vieux. (4) The widening of the existing quays by 
encroachment on the water area. 

The foregoing programme was authorised by 
official decrees dated August 30, 1927, and December 
24, 1932. The works of the first stage or instalment 
actually finished, or in course of completion, are the 
construction of the Digues St. Jean and Ste. Marie ; 
the deepening of the Basin ; the construction of a 
portion of the north mole or pier (a Fig. 1); the 
demolition of the eastern arm of the Traverse 
de la Major (c Fig. 1); and the construction 
of a portion of the south mole or pier (b Fig. 1). 
These works permit of improved access to the 
Basin and put into commission three berths at the 
quay of the north mole. On the other hand, they 
cause the suppression of four end-on berths, so that 
the number of vessels capable of being accommodated 
in the basin is less than formerly. This being so, the 
situation does not admit of delay in putting in hand 
the second instalment, and the following will be 
undertaken as soon as circumstances permit, viz., 
the completion of the first and third moles, the con- 
struction of the second and fourth moles and the 
widening of the existing quays. Moreover, since 
the south-west sea, called the Mer de Labbé, is the 
most violent and most dangerous at Marseilles, and 
the Basin de la Joliette has been hitherto protected 
therefrom by the eastern arm of the Traverse de la 
Major, and as this Traverse is now in course of 
demolition, it is necessary to provide a new pro- 
tective work, which will probably take the form ef 
a breakwater, rooted to the Pointe de la Désirade. 

The Digue Ste. Marie, shown in Fig. 2, is a break- 

water of the vertical wall type formed of caissons 
resting on a prepared foundation of rubble stone. 
These caissons are shown in plan and section in 
Figs. 3, 4 and 5, and it will be seen that they are 
12-50 metres long by 7-50 metres wide and 13-50 
metres deep, with the under side laid at a level of 
12 metres below zero and, therefore, projecting at 
the top 1-50 metres above sea level. The caissons 
have been constructed in dry dock as hollow shells 
with cross walls forming 15 internal compartments. 
The outer walls range in thickness from 50 cm. 
to 20 cm., and the cross walls from 30 cm. to 
20 cm. After towing by flotation tc the site, the 
caissons were sunk and nine of the compartments 
were filled with concrete and the remainder with 
small stone. There are 58 caissons, ranged side by 
side in a total length of 489-54 metres. They are 
placed in position on the under-water rubble mound, 
which is 20 metres wide at the top, and is protected 
on the seaward side by blocks inclined at 5: 4, and 
on the harbour side by blocks inclined at 6 : 5. 
The Digue Fort St, Jean, shown in Fig. 6, was 
similarly constructed for the greater part of its 
length, with the caissons set longitudinally instead 
of transversely, and with a special arrangement of 
blocks and mass concrete, shown in Figs. 8 and 9 at 
the root of the breakwater, where it is joined to the 
old work. This breakwater has an over-all length 
of 337-45 metres and a width of 7-50 metres. Fig. 7 
shows the stepping down of the foundation level at 
the pierhead, and Fig. 10 is a section of the concrete 
superstructure of the mole above the caissons. 








Turning now to the interior of the Basin, the 
construction of the North Mole, or Mole des Primeurs, 
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presents several features of original design and 
unique interest. A plan of the mole is given in 
Fig. 11, showing the lay-out of the transit shed and 
the rail connections with the western quay to which 
the mole is attached. The mole projects into the 
basin at an oblique angle and, so far, a berthage 
length of approximately 250 metres on the north 
side and of about 160 metres on the south side has 
been provided. When completed, the lengths will | 
be 300 metres and 250 metres respectively. The 
width of the mole is 62 metres. It is bordered by 
quays formed of caissons similar in principle to those 
used for the outer breakwaters, but of smaller 
dimensions. As will be seen from the detail plans 
and sections in Figs. 12 to 19, the caissons are 
12-50 metres in essential length and 5 metres in | 
width, with a toe projecting 0-50 metre at founda- | 
tion level to increase the stability. The over-all | 
length of 12-90 includes two projecting tenons for | 
jointing purposes, the method of forming the joint 
by means of bags of cement concrete deposited by 
divers being clearly indicated in Fig. 18. Each 
caisson is divided into ten water-tight compartments, 
enabling it to be floated into position and then sunk 
on the prepared foundation of rubble stone levelled 
to 8.50 metres below zero. A view of work 
proceeding on this mole is given in Fig. 25, annexed. 
Figs. 17 and 18 show the arrangement of the 
reinforcement in the underside of the caisson. The 
outer compartments were subsequently filled with 
lime concrete and the inner cells with stone débris. 

A peculiar feature of the construction of the 
double-storey shed, which has been erected on the 
mole by the Marseilles Chamber of Commerce, is | 
the substructure provided therefor. As the Chamber | 
were unwilling to wait for the filling and consolida- | 
tion of the quay between the outer walls, special | 
foundation bases were provided for the columns in | 
the shape of pre-cast “ chevalets,” or trestles, of | 
reinforced concrete, shown in Fig. 20, page 109, | 
maturing after construction on the Digue St. Jean, 
in Fig. 23, Plate VII, in course of transport to the | 
site, and in Fig.21, Plate VII, being set in position. 
The trestles stand upon a sole plate of concrete 
deposited under water on the solid ground in depths 
varying from 9 metres to 10 metres. The heights 
of the trestles, which weighed from 60 tons to 70 tons, 
varied correspondingly, but they emerged uniformly 
above the water level by 60cm. They are connected 
by “longrines” or pre-cast beam cappings, the 
setting of one of which is shown in Fig. 22, Plate VII. 
Fig. 24 shows the shed columns in course of erection 
after the setting of the trestles and cappings. 

The work at No. 1 mole has involved so far the 
widening by 14 metres of the Eastern quay on the 
north side of the mole for about 40 metres in length 
and on the south side for 117 metres. The new 
quay has been built up in front of the old work by 
means of solid concrete blocks to 22 cubic metres to 
26 cubic metres volume, arranged in quincunx 
formation in four courses and resting on a foundation 
of ordinary stone rubble of 0-50 metre to 1-00 metre 
in depth, levelled at a depth of 8 metres below zero. 
In the view, Fig. 25, already referred to, some of 
the blocks are shown being conveyed to the site 
and the double-storey shed on the mole may be 
seen in an advanced stage of construction. A view 
of the completed shoreward end of the shed, known 
a8 Hangar J | is given in Fig. 26. 

As regards the South Mole, which is simultaneously 
under construction, it is only to be said that it 
follows the lines of the North Mole. It provides 
berthage of about 190 metres on the north side and 
of 139 metres on the south side. Ultimately it will 
be extended as far as the east quay of the Basin 
and will then afford berthage of about 290 metres 
on the north side and Of 240 metres on the south 
side. The width of the mole is 62 metres. The 
interior will be filled in in the ordinary way and | 
there will be no occasion to have recourse to the | 
special form of construction described above. 

There are important annexes of the port at Bouc, 
Caronte, Martigues and the Etang de Berre, reached 
via the Marseilles-Rhone Canal, and it is clear that 
with the aid of the Rhone connection, the authorities 
of the port of Marseilles are making a bold bid to/| 
recover the large volume of internal trade which 
formerly reached Western Europe through Marseilles 
but has since been diverted to the northern ports. 








| trumpet-shaped in both directions; such a meter will 
| measure volumes flowing in either direction, which in 
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CLEMENS HERSCHEL’S INVENTION | 
OF THE VENTURI METER. 


Turover the courtesy of the Unwin Memorial 
Committee, we are enabled to reproduce on the oppo- 
site page an interesting letter addressed by Clemens 
Herschel to the late Professor W. C. Unwin, on the | 
subject of his invention of the Venturi meter. In| 
case the handwriting should prove a little difficult | 
to our readers, we give the text below, the letter being 
addressed from the Office of the Hydraulic Engineer of 
the Holyoke Water Power Company, and dated June 5, 
1888, reference toa letter from Professor Unwin, dated 
May 18, being also given. The letter runs :— 


Dear Sir, Since writing you I have tested, though 
rather crudely, a one inch Venturi Meter, under 210 ft. 
head. It works all right. I am now satisfied that 
here is a new and pregnant principle to be applied to 
the art of gauging fluids, inclusive of fluids such as 
compressed air, illuminating or fuel gases, steam, etc. 
Further, that the shape of the meter should be 


certain localities becomes a useful attribute. The form 
of piezometer connection originally used by me at the 
venturi or throat alone, should be used at either end | 
of the main-pipe (where it joins the meter), also. | 





Any parts projecting into the meter or pipe are objec- 
tionable, on account of foreign bodies catching upon 
them. Such a meter will cost extremely little, in 
comparison with the Deacon or any other, volumetri: 


| or ‘* differential.’’ And we are but in the beginning ot 


the art of measuring pressures, and differences of 
pressure. When these shall be delicately measured, 


| the Venturi Meter will have become as delicate in its 


lower limits of capacity, as any other and it is on this 
score alone, that it is as yet inferior to some of the 
volumetric meters. 

I am very grateful to you for having sent an abstract 
of the paper to the Secy. Inst.C.E. for publication 
You will find a description of the recording gauge. 
recording differences of pressure, in my application for 
an English patent, filed April 17, 1888. 

Yours very truly, 
Clemens Herschel. 


This interesting communication has been found 
among papers very kindly placed at the disposal! 0! 
the Unwin Memorial Cc mittee by Miss Unwin, |" 
view of the preparation by the committee of a Memoir 
of Professor Unwin’s life and work. The letters thus 
made available promise to produce much interesting 
matter, since, through his early association with Fair- 
bairn, Unwin’s engineering connections extended 
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THE SCIENCE MUSEUM 

Fot.ow1e their usual practice, the Advisory Council 
of the Science Museum in their Annual Report for 1934, 
devote a considerable amount of space to a detailed 
review of one of the five main divisions of the Museum. 
In previous reports attention has been drawn to the 
divisions devoted to transport, engineering and indus- 
trial machinery. This year the section chosen is 
Division IV, which contains the collections relating to 
astronomy, mathematics, chemistry, optics, geography, 
oceanography, cinematography and photography. 
Historically, this is the oldest division of the Museum, 
for a Museum of Science was contemplated as an 
integral part of the Science and Art Department from 
its beginning in 1853, but it was from the Special Loan 
Collection of Scientific Apparatus held in London, in 
1876, that the Museum received its first important 
acquisitions of instruments. The collections are now 
large and representative, but their arrangement is not 
a simple matter, for the phenomena of one science are 
correlated to many others. The problem as concerns 
the science collections, says the report, reduces itself 
to one of simultaneously representing the co-ordinating 
and the disseminating aspects of scientific phenomena. 
We are glad to notice that special attention is being 
paid to the interests of serious students, who should, 
as far as possible, be free to work undisturbed by the 
casual, and sometimes noisy, visitors. In this connec- 
tion, it is of interest to note that it may be necessary 
to partition some of the galleries, a consideration which 
in itself raises the question of the soundness of the 
principle of building a museum with tiers of open 
galleries around a central hall, through all of which 
noise is easily carried. Among the suggestions con- 
tained in the report is that of providing a planetarium. 
There are nineteen planetariums in various countries, 
and it is strange that the leading Science Museum in the 
world should be without one. The Museum, too, 
ought undoubtedly to be provided with a telescope 
for actual use. As regards the general administration 
of the Museum, it may be noted that the attendances 
were well maintained, that there was an increase in the 
number of organised parties who visited it for some 
special purpose, that the number of readers in the 
library and the number of volumes issued show a 
satisfactory advance, and that the two special exhibi- 
tions, the one relating to refrigeration and the other to 
rubber, served a very useful purpose. The report con- 
cludes with a list of the works and institutions visited 
by members of the staff, a list of technical publications 
hy officers of the Museum, and a list of donors. 








THE LATE DR. C. E. STROMEYER. 


Tue news of the death of Dr. C. E. Stromeyer, at Bad 
Nauheim on July 23, will be heard with regret by a 
very wide circle of engineers. Dr. Stromeyer was an 
indefatigable worker and having a mind of great 
originality threw new light on a wide variety of 
problems, especially those connected with boiler 
design and the structural aspects of ships’ hulls. He 
was a member of all the leading technical institutions 
which are concerned with his subjects, attended their 
meetings and wrote many papers. He frequently 
spoke in discussions and could usually be relied on to 
introduce some new point of view, or to bring out some 
implication which the more everyday technical under 
standing was likely to overlook. He was, however, 
not always easy to follow, the ramifications of his 
analytical mind at times leaving some of his hearers 
at a loss to follow his train of thought. 

Dr. Stromeyer was born in Sutton, Surrey, on April 28, 
1856, and so was seventy-nine years of age at the 
time of his death. After serving three years’ appren- 
ticeship in an engineering works in London, his health 
made it necessary for him to abandon shop work for a 
time and he spent three years as a student at the 
University of Aix-la-Chapelle where he graduated. He 
then obtained an appointment in the drawing office of 
Messrs. Palmer's Shipbuilding and Engineering Com- 
pany, on the Tyne, but left after twelve months to 
become a sea-going engineer. This occupation, which 
may be looked upon as the last part of his training, 
extended over two years, and in 1880 he became an engi- 
neer surveyor to Lloyd’s Register. He spent seventeen 
years in this activity, finally becoming chief engineer 
to the Manchester Steam Users’ Association. He held 
this position for thirty years, retiring in 1928. In 
November of last year, the University of Aix-la- 
Chapelle conferred on him the degree of Dr.-Ing. 
During the war he was detailed to examine and report 
on old boilers which were being kept in commission 
for war purposes. For this work he was made an O.B.E. 

References and articles in our columns, the number 
of which we cannot pretend to compute, form clear 
evidence of the fertility of Dr. Stromeyer’s mind and 
the remarkable amount of investigational work which 
he carried through. They go back for at least fifty-five 
years, an article describing his strain indicator appear- 
ing in our issue of October 22, 1880 (vol. xxx, page 337). 
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This instrument applied the principle of Newton’s 
rings to indicate very small relative movements of 
two parts of a member under strain. It was con- 
structed to investigate strains in ships’ structures. 
This instrument was so sensitive that it was found 
suitable only for use over short lengths of plates or 
test pieces, from } in. to 3 in., and a few years later 
Stromeyer constructed a more robust appliance which 
he described as a rolling-pin strain indicator. i 
employed hard steel rollers 0-015 in. in diameter lying 
between two parallel plates which carried centre-points 
making contact with the test piece. Any strain 
caused the plates to move over the rollers, the move- 
ment being indicated on a dial. This instrument was 
described in a paper read before the Institution of 
Naval Architects in 1886 and reproduced in our columns 
in our issue of April 30, 1886 (vol. xli, page 422). This 
indicator was used extensively for computing launching 
strains in ships’ hulls and also for measuring propeller 
thrust. Much later work of the same kind was anti- 
cipated by utilising it for measuring strains in the 
Schwedler Bridge, near Hamburg, when trains were 
passing over. It was also employed in sea tests of 
H.M.S. Wolf. 

Dr. Stromeyer did not lose his interest in problems 
of ship design when he left Lloyd’s, and he frequently 
contributed to discussions at the Institution of Naval 
Architects, of which he was at one time a Member of 
Council, but after joining the Manchester Steam Users’ 
Association his interests naturally turned in the main 
in the direction of boiler design, to the metallurgical 
aspect of which he paid particular attention. A great 
deal of the original and valuable work which Dr. 
Stromeyer did in this field is recorded in his reports to 
the Manchester Steam Users’ Association, which were 
dealt with regularly in our columns. Mention may 
also be made of the paper on “ The Injurious Effect of 
a Blue Heat on Steel and Iron’ which he read before 
the Institution of Civil Engineers in 1886, and for which 
he received the Telford Medal and Premium, and the 
three allied papers which he read before the Iron 
and Steel Institute in 1907 and 1909, entitled respect- 
ively ‘“* The Ageing of Mild Steel,” ** Further Experi- 
ments on the Ageing of Mild Steel’ and ‘* The Ageing 
of Mild Steel and the Influence of Nitrogen”; the 
particular reference to nitrogen in this last paper 
introduced a subject in which he was particularly 
interested. Much work in the same sphere will also 
be found recorded in the reports of discussions before 
the Institution of Mechanical Engineers and in the 
proceedings of the Manchester Association of Engineers, 
of which he was a Past-President. Further work is 
recorded in the Proceedings of the Royal Society. 

At about the time that he severed his connection with 
Lloyd’s Register, Dr. Stromeyer published a work 
entitled Marine Boiler Management and Construction, 
which was immediately translated by the Archduke 
Alexander Michaelowitsch for use in the Russian Navy. 
It has since passed through six editions, being revised 
and added to from time to time. He also published 
Unity in Nature, giving evidence of his interest in sub- 
jects outside the purely engineering sphere, this interest 
being further illustrated by his membership of the 
British Astronomical Association and of the Manchester 
Literary and Philosophical Society of which he was a 
Past-President. The same wider interests may also 
be said to be shown in the selected paper on “ The 
Gauging of Streams by Chemical Means” which 
appears in vol. clx of the Proceedings of the Institution 
of Civil Engineers. He was a past member of the 
Council of the National Physical Laboratory and a 
Member of the General Committee of the British 
Association. 


THE LATE MR. WILLIAM CARNEGIE. 

WE regret to record the death of Mr. William Carnegie, 
which occurred at Lee, London, on Thursday, July 25, 
at the age of sixty-three. 

Mr. Carnegie was born in Aberdeen on May 23, 1872, 
and was educated at St. Clement's School in that city. 
He then received two years’ practical training with 
Messrs. A. Pirie and Son, subsequently obtaining an 
appointment in the Electrical Department of Messrs. 
Croggan and Company, London. Leaving the em- 
ployment of this firm in 1892, he was for the next 
seven years engaged on general engineering work with 
Messrs. Stephen Smith and Company, Milwall, and in 
the Royal Ordnance Factories, Woolwich, during which 
time he devoted himself to the development and manu- 
facture of an automatic gun under the personal 
supervision of Mr. H. H. Ashton, who was then the 
Mechanical Adviser to the Superintendent of the Royal 
Laboratory. From 1899 to 1902 he was engineering 
assistant and lecturer in the Engineering Department 
of the Woolwich Polytechnic under Professor Ashcroft, 
while in the latter year he was appointed head of the 
new engineering laboratories in that Institution, being 
responsible for their equipment with engineering and 
testing plant, and for the instruction of a large number 
of day and evening students. 
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In 1904 Mr. Carnegie obtained an appointment as 
manager of the Engineering Department, Royal 
Laboratory, Woolwich Arsenal, under Sir Frederick 
Donaldson, and did useful work there for the ten 
years preceding the war. He then set up in private 
practice in London as a consulting engineer, being 
retained by Messrs. David Carnegie and Gladwyn in 
connection with the design and lay-out of steelworks 
in various parts of the country. After a short time, 
however, he became manager of the Shell Depart- 
ment of Messrs. Cammell, Laird and Company, Limited, 
Sheffield, being responsible for the manufacture of the 
large variety of projectiles produced by that firm for 
the British and Allied Governments. In 1918 he 
was appointed a Member of the Order of the British 
Empire for his work in this connection, and in the same 
= became manager of the Grimesthorpe Works of 

essrs. Cammell, Laird, where he was responsible for 
the supervision of the foundries, tyre and spring 
departments, and the drawing office in a factory 
employing over 6,000 men. He held this position 
unti] 1927, when on his retirement he became a director 
and consultant of the Whitstable Electric Company. 

Mr. Carnegie was elected an Associate Member of 
the Institution of Civil Engineers in 1902, and became 
a member in 1919. He was also elected an Associate 
Member of the Institution of Mechanical Engineers in 
1901, becoming a member in 1905. 


THE LATE MR. R. GILL. 


We note with regret the sudden death of Mr. 
Raymond Gill, which occurred on July 4. Mr. Gill, 
who was managing director of Messrs. Raymond Gill 
and Company, Limited, engineers and contractors, 92, 
Victoria-street, London, 8.W.1, was born on Decem- 
ber 5, 1885. He received his general education at Bath 
College, afterwards passing on to Neuwied College, 
Germany. In 1902 he entered the Technical College, 
Darmstadt, Hesse, Germany, and studied the science 
of engineering for the succeeding two and a half years. 
During vacation periods, however, he returned to this 
country to gain practical experience in the Bath Works 
of Messrs, Stothert and Pitt, Limited. In 1905 he took 
up an appointment in the dynamo works of Messrs. 
Siemens Brothers, Limited, a position he continued to 
occupy for two years, relinquishing it in 1907 to become 
assistant engineer in the works of Messrs. Mather and 
Platt, Limited, Manchester. Subsequently, he returned 
to the works of Messrs. Stothert and Pitt, Limited, and 
was eventually appointed London manager to the firm, 
a position he held for many years. In November, 
1923, he started in business on his own account under 
the name of Messrs. Raymond Gill and Company. 
The present firm of Messrs. Raymond Gill and Com- 
pany, Limited, was incorporated in 1933, and he was 
appointed managing director at its inception. Mr. Gill 
was admitted a student member of the Institution of 
Civil Engineers in March, 1908, and was elected an 
associate member on February 7, 1911. 


THE LATE MR. W. J. COLES. 


Our readers will learn with regret of the death of 
Mr. Walter James Coles, which occurred on July 25, 
at the age of sixty-one. Mr. Coles had been manager 
of the engineering department of Messrs. Edgar Allen 
and Company, Limited, Sheffield, for many years, and 
had more recently occupied a seat on the board of 
directors. He was born at Cranbrook, Kent, on Nov- 
ember 1, 1874, and was educated at Tunbridge Wells 
and Eastbourne College. After a short time in an 
engineering works at Hull, he studied electrical and 
mechanical engineering at Finsbury Technical College. 
London, and for a year acted as research assistant to 
the late Professor John Perry, F.R.S., being specially 
engaged on an investigation into the phenomena 
accompanying earthquakes. From Finsbury he returned 
to Hull, where he was employed as an assistant by 
Messrs. Maxted and Knott, consulting engineers, 
though shortly afterwards he became manager of the 
cement and brickworks machinery department of 
Messrs. P. J. Neale, Rochester. After a period as 
assistant engineer to the County of London Electric 
Supply Company, Limited, he, however, resumed his 
connection with Messrs. Maxted and Knott, at first 
in a more or less independent capacity, and then as 
one of the partners, and was engaged for about eight 
years in the erection and equipment of brick and 
cement works in various parts of the country. 

His connection with Messrs. Edgar Allen and Com- 

ny was at first a semi-independent one, but in 
1914 he was invited to Tinsley to take charge of the 
engineering department, a duty which he was still 
performing at the time of his death. When Mr. Coles 
took charge the engineering department was not one 
of the most successful branches 6f the firm, but owing 
to his work it had turned the corner after eighteen 
months under his management, and since then has 
made great progress. He was made a director of 
the firm in 1923. 
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LABOUR NOTES. 


Tue General Council of the Trades Union Congress 
discussed with the Minister of Labour, at a meeting in 
London last week, the possibility of absorbing more 
workpeople in employment. The question of a 
reduction in the working week, as part of the problem, 
was also under review. The Minister informed the 
Council that since the previous meeting with it on 
January 24, he and his predecessor (Mr. Oliver Stanley) 
had arranged a series of meeting with representatives of 
employers’ organisations, of which 20 had already 
taken place, on this question. The Minister outlined 
the nature of the subjects raised at these meetings 
and stated that it was his desire to have similar 
discussions with the trade unions’ side in whatever 
manner was most suitable to them. After the Minister 
had replied to a number of questions, the General 
Council undertook to consider the position carefully and 
let the Minister know its views at an early date. 





it is understood that, while the Minister of Labour 
pointed out that he had not completed the conversations 
initiated by his predecessor, he emphasised the view 
put forward on behalf of the British Government in the 
recent discussions at the International Labour Con- 
ference at Geneva. He indicated that the Government 
at the moment was more concerned with the attitude 
of industry in this country, and until he had had ample 
opportunity of understanding the views of both 
employers and members of the trade unions, it was 
impossible for him to give a definite decision on the 
points raised by the deputation. The Minister added 
that the Government would be pleased to reduce 
working hours if a real agreement could be arrived at 
between the parties—the employers and the trade 
unions—but that, he said, must be on a voluntary 
basis, having regard to the economic circumstances and 
conditions of industry. 





The arguments of the shipyard trade unions in 
favour of their application for a wages advance of 
2d. per hour and an equivalent increase of piecework 
prices, were submitted to representatives of the Ship- 
building Employers’ Federation at a conference in 
Edinburgh on Friday, last week. They were, in effect, 
that, since the preliminary conference in May, the state 
of the industry had improved, and that the position 
and prospects now justified an immediate advance. 
Mr. C. 8. Swan, the president of the Shipbuilding 
Employers’ Federation, replied that the statements 
made by the representatives of the unions would be 
considered at an early meeting of the employers’ 
central board. 





Further unofficial strikes of busmen members of the 
Transport and General Workers’ Union took place 
last week in areas just outside London and, as a result, 
road passenger traffic was for a time, disorganised. 
The strikers ignored the instructions of uhe union to 
return to work and allow their differences to be adjusted 
by the conciliation machinery available for the purpose. 
A notice issued on Saturday evening by the London 
Passenger Transport Board had, however, the effect 
of inducing them to reconsider their attitude. In it, 
the men were told they must ** resume duty forthwith, 
and, in any event, not later than Monday, July 29, 
in the ordinary course, or be regarded as having 
terminated their service with the Board.” The services 
which had been stopped were resumed on Monday. 





Twelve trade unions, the majority of which are 
affiliated to the Federation of Engineering and Ship- 
building Trades, have formed a National Council of 
Aircraft Workers. They are the Amalgamated 
Engineering Union, the National Union of Vehicle 
Builders, the Shipwrights’ and Shipconstructors’ 
Association, the Boilermakers’ and Iron and Steel 
Shipbuilders’ Society, the Amalgamated Society of 
Woodworkers, the Plumbers’ Society, the National 
Union of Foundry Workers, the National Society of 
Coppersmiths, the Wood-Cutting Machinists’ Society, 
the National Union of Scientific Instrument Makers, 
the Brass and Metal Mechanics’ Society and the United 
Patternmakers’ Association. The council is to be 
composed of one member of the executive of each 
affiliated union, and local committees are to be set up 
in the aircraft production areas on the basis of one 
representative of each organisation. The objects 
of the council are to be: (1) To secure complete trade 
union organisation in the aircraft industry; (2) To 
obtain the best possible wages, conditions and hours 
of employment for those engaged in the industry. 


The writer of the editorial notes in the July issue 
of the official organ of the International Association of 





company unions were created in the United States 
during the past two years than in all the years previous 
to the establishment of the National Recovery Adminis- 
tration. ‘* It is true,’’ he continues, “ that section 7 (a) 
of the National Industrial Recovery Act, which was 
made an integral part of the labour provision of every 
code of fair competition, and every limited code, 
provided that employees should have the right to 
organise and bargain collectively through representa- 
tives of their own choosing, and that they were to be 
free from the interference, restraint, or coercion of 
employers of labour. Everyone is, or should be, 
familiar with the terms of this famous, oft-quoted 
section, and nearly everyone knows that employers 
_ just about as much attention to it as they did to 

ident Wilson’s war-time proclamation concerning 
the rights of the workers.” 





“ Despite the fact,” the writer goes on to say, 
“that there were literally thousands of known viola- 
tions of the labour provisions of codes, there were very, 
very few prosecutions. Finally, the United States 
Supreme Court—mercifully, some think—put an end 
to the National Recovery Administration, and to any 
protection Labour had before the decision nullifving 
the National Industrial Recovery Act was handed down. 
Thus, another of Labour’s so-called Magna Chartas 
proved to be a dud. Whether the Wagner Labour 
Disputes Bill will also fail of its purpose time alone 
ean tell. That its constitutionality will be challenged 
at an early date is almost certain. We shall, of course, 
have to wait to learn whether it will be * thumbs 
down’ for the Labour Disputes Act or whether it 
will prove to be the real Magna Charta Labour has 
looked for.” 





Reports of the United States Bureau of Labour 
Statistics, quoted by Mr. John P. Frey, president of the 
Metal Trades Department of the American Federation 
of Labour, indicate that between January, 1933, and 
January, 1935, the average workman’s output increased 
7 per cent. in leather, 13 per cent. in petroleum refining, 
29 per cent. in crude petroleum production, 23 per cent. 
in rubber tyres and inner tubes, 40 per cent. in blast 
furnaces, steel works and rolling mills, 21 per cent. in 
automobiles, 5 per cent. in cement, 6 per cent. in cotton 
goods, 29 per cent. in woollen and worsted goods, 28 per 
cent. in cigars and cigarettes, 8 per cent. in anthracite 
mining, and 14 per cent. in bituminous coal mining. 





The weekly organ of the International Labour 
Office at Geneva states that, on the proposal of the 
Institute of Industrial Psychology, a board for research 
into the human factor was recently established by the 
Czechoslovak National Committee for Scientific 
Management. A sub-committee on wage systems 
set up by the board investigated the operation of the 
Bedaux system, and its report has now been published. 
The system is considered from several points of view. 
From that of industrial practice, it is found to be suitable 
in the case of undertakings where wage costs are high 
and there is much repetition work. It increases out- 
put, especially in undertakings where scientific manage- 
ment has not hitherto been practised. Where scientific 
management has already been applied, it has less 
opportunity to show its effectiveness, since rationalisa- 
tion of wages is merely one of the branches of scientific 
management. While increasing output, it is noted, it 
may result in deterioration of the qullly of the product. 


It is agreed that the system offers a good method 
of measuring human efficiency. A Bedaux unit, 
however, is not an absolute unit, and the system has 
no claim to be accepted as scientific in the strict 
sense, because it is not based on precise measurements 
but on empirical estimates. The fact that the assistance 
of a Bedaux engineer represents a high daily cost leads 
heads of undertakings to speed up experiments and to 
restrict them so that they are often undertaken only in 
connection with the weakest points found in the working 
of the establishment. The method of calculating the 
rest factor, which varies from 5 per cent. to 210 per 
cent., has not yet been publicly explained, and may 
lead to variation in the results. As a Bedaux unit 
cannot be considered an absolute unit, the system 
cannot be used to provide comparisons between the 
results of two different departments of an undertaking 
(in view of the differences in the extent to which 
machinery is utilised, &c.) but it is useful for providing 
a scale of comparison, showing the working of the same 
department at different times, provided that no reorga- 
nisation has taken place in that department. From 
the point of view of management and accounts, it is 
found that the system reduces costs of production 
but makes the calculation of wages much more 
complicated. 





The workers, it is stated, are dissatisfied with the 





Machinists, regards it as “safe to say” that more 


reduction of 25 per cent. in the remuneration for 





increased output, as compared with what obtains with 
ees Earnings under the Bedaux system may 

e higher than hourly wages, but the difference does 
not correspond to the increase in effort. The stimulus 
given by the system is not very great, and in practice 
it is supplemented in different ways, which aim rather 
at rewarding the worker for an additional effort, than 
at penalising him if he fails to reach a standard of 
output fixed at a relatively high level. It cannot be 
asserted that the degree of fatigue, which the application 
of the system may entail, is higher than under other 
systems of stimulating output. In view of the com- 
plexity of the calculations, however, the worker has 
difficulty in checking his wage. The analysis of the 
advantages and disadvantages of the system leads to 
the conclusion that in regard to wage systems it is 
impossible to lay down uniform rules ; the system to be 
applied in each branch of production should be that best 
suited to its nature. 

Writing in the Record, the organ of the Transport 
and General Workers’ Union, Mr. Bevin asks what the 
value is of the 40-hour working week from an inter- 
national standpoint. ‘In the first place,” he says, 
** it will test the sincerity of the employers’ organisations 
in this country on the question of international competi- 
tion, which they always put up to us when we meet 
them at conferences. While we failed to get a general 
convention in Geneva in 1933 and 1934, an opportunity 
is now provided to meet the point which has always 
been raised by the employers—that you could do it if 
you treated with large industries internationally. This 
convention provides the opportunity. It must be 
remembered that there are a number of industries 
operating by international agreement at the present 
time. Steel has its cartel; the chemical trade has 
very close international arrangements; the tinplate 
trade has its international pool ; the Unilever combine, 
with all its subsidiaries, is a great international organisa- 
tion, and has widespread international connections. 
Artificial silk also comes within this category, and an 
international agreement governing production in tex- 
tiles, cereals, engineering and shipbuilding would be of 
tremendous importance.” 





‘*It was said recently,” Mr. Bevin continues, “ by 
one large employer that he had done a great deal to 
establish international pools, and he saw no reason 
at all why, co-incident with the establishment of these 
international agreements for production and marketing, 
arrangements on hours should not be reached. In fact, 
it is felt by a good many of the more advanced and 
enlightened employers that international arrangements 
would be on a much sounder basis if Labour had also 
been dealt with. It is only possible to deal with these 
things by means of conventions through the Inter- 
national Labour Office, and the general convention, 
which has now been arrived at, gives to each one of these 
international industries the basis for such arrange- 
ments.” 

At the end of June, 17,265 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
“ signing the books,” compared with 17,609 at the end 
of May. During the month of June, the number of 
members in receipt of superannuation benefit decreased 
from 2,142 to 2,128, and the number in receipt of sick 
benefit increased from 713 to 752. In June, the ex- 
penses were 2,8641. 13s. 4d.; in May—which had 
to bear five weeks’ outlays—they amounted to 
3,6311. 48. 5d. There was a net increase of 3 in the 
membership. 





The following resolution has been sent up by the 
Boilermakers’ and Iron and Steel Shipbuilders’ Society, 
for inclusion in the agenda of the forthcoming Trades 
Union Congress :—‘‘ That this Congress re-affirms its 
demand for a reduction of working hours to a maximum 
of forty per week without reduction of weekly wages, 
together with the most drastic restriction of overtime. 
Further, Congress decides to give moral and financial 
support in a dispute in furtherance of the claim for a 
forty-hour week where all trades in any industry fail 
to obtain the forty-hour week by negotiations.” 


Tue Loca Ericut Water Tunnet.—The concrete- 
lined tunnel, 12 ft. in diameter and four miles in length, 
constructed five years to convey the waters of Loch 
Ericht to the Cntve-tiectete station of Messrs. The 
Grampian Electricity Supply Company, Limited, on the 
shores of Loch R h, was inspected recently. Owing 
to the corrosive nature of the loch water, aluminous 
cement, supplied by Messrs. Lafi Aluminous Cement 
Company, Limited, Fondu Works, West Thurrock, Essex, 
was for lining the tunnel, and it was to examine the 
surface of this that a party of engineers walked from 
end to end of the tunnel during a 24-hour stop. We 
are informed that the dition of the ite in the 
tunnel was excellent, it being stated to have “ surpassed 

















everyone’s highest expectations.” 
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Tue engine room of a small vessel is often incon 
veniently crowded by independent auxiliaries which 
might well be grouped together. A good illustration of 
the compactness attained by such grouping is shown 
in the photograph reproduced herewith of a water pump 
and air compressor driven by an engine common to both, 
all three units being arranged on a single base. The 
set has been constructed by Messrs. Petters Limited, 
Yeovil, for the tug Tuirangi. This vessel, which is of 
wood, belongs to Messrs. The New Zealand Refrigerating 
Company Limited, Christchurch, New Zealand, and is 
used for lightering frozen meat to overseas vessels 
lying in the Wanganui roadstead. Originally steam 
propelled, the Tuirangi has been converted to an 
oil-driven ship, the main and auxiliary machinery 
being supplied by Messrs. Petters Limited, through their 
agents Messrs. A. & T. Burt Limited, Auckland, New 
Zealand. The propelling engines are of the firm’s 
standard three-cylinder Atomic Diesel type, direct air 
reversing and developing 145 brake horse-power. 

The auxiliary set here illustrated is also driven by 
an Atomic Diesel engine. This is seen at the extreme 
left of the photograph and has a single cylinder 4 in. 
in diameter by 54in. stroke, developing 6 brake 
horse-power at 900 r.p.m. Starting is effected by hand 
from the cold condition without difficulty. The main 
bearings are of the heavy duty roller type thus simpli- 
fying the lubrication system and increasing the life of 
both crankshaft and bearings whilst rendering 
adjustment for wear unnecessary. The silencer, seen 
behind the cylinder, is water-cooled. The general 
arrangement of the set shows evidence of careful 
planning for, in spite of the compact grouping, a large 
measure of accessibility is provided. The air com- 
pressor, seen to the right of the illustration, is direct- 
coupled to the engine shaft, a hand-operated friction 
clutch forming the control. The compressor was made 
by Messrs. Hamworthy Engineering Company Limited, 
Poole, and is of the single-crank type, with a cylinder 
3} in. in diameter by 3} in. stroke. It has a delivery 
capacity of 13-5 cub. ft. of free air per minute at a 
pressure of 350 |b. per square inch when running at the 
maximum speed of 900 r.p.m. 

The pump is driven from the engine through a 
countershaft and spur reduction gearing, the counter- 
shaft being fitted with a hand-operated friction clutch. 
The pump was made by Messrs. Frank Pearn and 
Company Limited, Manchester, and is of the two-crank 
double-acting type. It runs at a speed of 76 r.p.m., and 
at this rate has a delivery capacity of 3,500 gallons 
per hour. A separate small pump is fitted to circulate 
the cooling water to the engine and compressor 
cylinders and to the silencer. All the parts of the set 
coming into contact with sea water, are made of a 
special bronze to resist attack by the unusually 
corrosive water obtaining round New Zealand. The 
base of the set is made of fabricated steel, welding 
being also adopted for the planished steel guards round 
the gear wheels. A sump for the engine oil is formed in 
the base. The overall dimensions of the set are, in 
view of the duties performed by it, notably small, the 
length being 5 ft. 4 in., the width 3 ft. 3 in., and the 
height 4 it. 8 in 








ANNUALS AND REFERENCE BOOKS. 


Lloyd's Register Book.—The two bulky volumes 
which constitute the 1935-36 edition of Lloyd's 
Register of Shipping have recently been issued. As has 
previously been the case the Register contains detailed 
particulars of all sea-going vessels of the world of 
100 tons and upwards, and, in addition, data regarding 
the steel and iron vessels trading on the Great Lakes of 
North America. A full record of some 31,000 steamers, 
motorships, sailing vessels and non-propelled craft is 
contained in the Register. Numerous lists of great 
practical value to the shipping community are to be 
found in the volumes, including the names and addresses 
of shipowners and managers in all parts of the world, 
with the names and tonnage of their respective vessels ; 
the names and addresses of shipbuilders in all countries, 
with lists of the iron and steel vessels built by them; 
detailed particulars of dry and wet docks and harbours, 
at home and abroad ; telegraphic and postal addresses 
of some 20,000 firms connected with shipping in all 
parts of the world; steamers and motorships of 
10,000 tons and upwards, arranged according to 
nationality and gross tonnage ; particulars of the speed 
of merchant vessels capable of developing 12 knots and 
upwards, information regarding deadweight and cubic 
capacities of cargo steamers and motorships, and lists 
of vessels carrying oil in bulk or fitted with refrigerating 
equipment. The d:ta given in the volumes show that 
the world tonnage in existence on June 30, totalled 
64,885,972 ; out of this total, steamers and motorships 
aggregated 63,727,317 tons, of which 17,298,432 tons 
flew the British flag. In 1914, some 41-6 per cent. of 
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the world’s steam and motorship tonnage was owned 
in this country, but owing to the great increase which 
has taken place since that date in the tonnage owned 
abroad, the percentage of 41-6 has now been reduced 
to 27-1. The great development which has taken 
place, during the past two decades, in the use of 
marine steam turbines and internal-combustion engines 
may be gathered from tables contained in the Register 
Book. There are now 1,522 steamers, making together 
10,928,473 tons furnished with turbines, or with a 
combination of steam turbines and reciprocating 
engines, and 5,511 vessels, aggregating 11,304,691 tons, 
propelled by internal-combustion engines, as compared 
with 730,000 tons and 220,000 tons, respectively, in 
1914. A considerable increase has, moreover, taken 
place in recent years in the number of sea-going 
steamers and motorships of 4,000 tons and upwards. 
In 1914, there were 3,608 such vessels. Now, however, 
the number reaches 6,036, of which 476 are of 10,00U 
tons and above, including 67, each of 20,000 tons and 
upwards. Of the 476 vessels, 225 are under the British 
flag. The Register Book is issued annually to sub- 
scribers, and the rate of subscription for public 
institutions is 12 guineas per annum for a single copy 
and 7 guineas per annum for each additional copy. 
If, however, the copies are periodically posted with 
additions and corrections in type, the subscription for 
each copy is 20 guineas per annum. For marine- 
insurance companies and all other subscribers, the 
charge is 17 guineas per annum for each copy which is 
kept posted throughout the year, and 7 guineas for 
copies not so posted. Supplements containing the 
necessary additions and corrections, are issued at 
intervals, and are forwarded gratis to subscribers not 
resident in London or not having their copies regularly 
posted. In this manner the information in the Register 
Book is maintained correct at all times, a feature which 
obviously, greatly enhances its usefulness. The 
offices of Lloyd's Register of Shipping are at 71, 
Fenchurch-street, London, E.C 3 








60-TON WAGON TIPPLER FOR 
CHINESE RAILWAYS. 


Tue coal tippler which has been designed by Mr. C. H 
Marshall and constructed by the Fraser and Chalmers 
Engineering Works of Messrs. The General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2, tor use at the Lunghai power station of the 
Chinese State Railways, is interesting from the fact 
that it is believed to be the largest yet manufactured 
in this country. It is capable of taking one 42 ft. 8 in 
wagon with a content of 40 tons, and a tare weight of 
18 tons, and is therefore rated normally as a 60-ton 
machine. Special care has also been exercised to 
render it suitable for handling wagons of Continental 
design, such as are used on this railway, without 
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damage. These wagons are of rather light construction, 
comprising 14 in. wooden planks on ¥ in. mild steel 
plates. 

Views of the tippler in the normal and in full tipping 
positions respectively appear in Figs. 3 and 4, page 118 
while its construction will be clear from the sections and 
plan reproduced in Figs. 1,2and 5. As will be seen, the 
tippler structure consists of two 49 ft. 6 in. towers of 
normal steel construction and a girder deck, which is 
built out from these towers at a height of 29 ft. above 
ground level. This deck spans the pit containing the 
tippler proper and its outer edge is supported on steel 
uprights. The tippler platform is of the usual con- 
struction with a pair of curved lifting arms, which 
are connected by girders at the back and front, 
the whole being strengthened by cross members and 
bracings. Opposite the arms is a bolster girder 
which carries a series of wooden blocks of about 
3 ft. by 6 in. face, half-lapped like a brick wall, and 
each mounted on three springs. The bolster thus 
formed supports the wagon during tipping, so that 
the pressure on its side is more or less evenly taken up 
and damage to the fillings or other projections is 
prevented. 

The wagon cradle is carried on eight rollers, which, 
as shown in Figs. 1 and 5, run on cross beams on the 
platform. It is free to move sideways, towards and 
away from the bolster, as the tipper is operated. The 
speed of this movement is governed by a pair of bell 
cranks; one arm of which is linked to the cradle, 
while the other carries a cam, which runs on a curved 
pathway in the tippler pit. The movement forward of 
the wagon at the commencement of tipping is also 
assisted by four springs, which are mounted on the 
front girder of the platform. During the tipping 
operation the weight of the cradle on the hornstays of 
the wagon is relieved by a pair of pawls. These pawls 
are mounted on the cross-girders and engage with a 
tooth rack, which is secured to the cradle. This 
engagement takes place when the cradle has rotated 
through about 12 degrees and is controlled by a pair of 
smaller curved paths in the pit, one of which is visible 
in Fig. 4. 

Each lifting frame is fitted with two pins, round the 
first of which it rotates until the wagon is well over 
the receiving hopper. The final rotation then takes 
place about the second pin. This pin, as can be seen 
trom Fig. 1, drops into a half bearing, which is mounted 
on a horizontal frame outside the main structure. The 
support thus afforded enables the cradle to be safely 
tipped through a further angle, until a maximum posi- 
tion of 60 degrees with the horizontal is reached. This 
double bearing is mounted on thick Dermantine pads to 
prevent shock, that the breakage of the coal 
when discharging is taking place is reduced. A spill 
plate is placed at the back of the bolster and is carned 
down to the cross beams, so that a trough is formed 
to catch the coal should it spill over the ends of the 
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side, either due to the size of the wagon or to damage, 
to be compensated for, so that the wagon can be safely 
retained under all conditions. 

As regards operation, the time taken to tip a wagon 
and return it to the normal position is 90 seconds. 
A further 90 seconds are required to change the 
wagons, thus giving 20 tips per hour. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
qoaies to the Department, at the above address, 

» reference number being quoted in each case. 

Smoke-Tube Type Boiler, to supply five disinfection 
chambers. Conseil Sanitaire Maritime et Quarantenaire 
d’Egypte, Alexandria; August 29. (T.Y. 5,097.) 

Generating Sets, Pumps, d&c., comprising two 230-volt 
d.-c, generators, driven by Diesel engines, one rotary 
oil pump, four 10-h.p. d.-c. eleetric motors and switch- 
gear. Argentine State Railways, Buenos Aires; Sep- 
tember 9. (T.Y. 5,100.) 

Copper Wire, cadmium-copper and tinned-copper wire. 
Poste and Telegraphs Department, Melbourne. 
to be presented in Melbourne or London until August 6. 
(T.Y. 5,106.) 

Structural Steelwork for cargo shed, Port Elizabeth. 
The South African Railways and Harbours Adminis. 
tration, Johannesburg. September 9. (T.Y. 5,109.) 

Emery Cloth and glasspaper. Indian Stores Depart- 
ment, Simla ; August 19. (T.Y. 5,117.) 

Steel Lighting Poles, 500, 35 ft. long. 
Johannesburg ; August 17. (T.Y. 5,110.) 

Protectors, strips of 20 pairs. Post and Telegraphs 
Department, Melbourne ; August 20. (T.Y. 5,103.) 

Shovels, Ballast Forks and Picks. South African 
Railways and Harbours, Johannesburg ; September 23. 
(T.Y. 5,112.) 

Electric Portal Jib Cranes, twelve 4-tons capacity and 
spares. South African Railways and Harbours Adminis- 
tration, Johannesburg ; September 9. (T.Y. 5,116.) 

Marine Motor. \1.C. unit with reversing gear, stern 
shaft, propeller, &c., for motor launch. Mechanical and 
Eleetrical Department, Ministry of Public Works, Cairo ; 
September 1. (T.Y. 5,118.) 

Aluminium and other Metals. The supply of aluminium, 
antimony, tin, pig iron, lead, zine, &c. 
State Railways Administration, Buenos Aires ; 
(T.Y. 5,124.) 

Steam Cranes and Lifting Magnets 
travelling crane with lifting magnet 


City Council, 


August 21. 


One 7-ton steam 
South African 


} 
| 


Tenders | 


Argentine | 


Railways and Harbours Administration, Johannesburg ; | 


Also 
lifting 


(T.Y. 5,119.) 
each with 


two 5-ton 
magnet 


September 16. 
travelling cranes, 


steam 


South | 


African Railways and Harbours Administration, Johan. | 


nesburg ; September 9. (T.Y. 5,115.) 

Refrigerating Plant. Four complete fully automatic 
refrigerating unite. Public Works Department, Cairo ; 
August 17. (T.Y. 5,123.) 

Hygrostats, 3, to control switching of 230-volt A.C. 
20-ampere heating circuit. New Zealand Post and 
Tele h Department, Wellington; September 30. 
(T.Y. 10,001.) 


Machine Tools for Wagon Shops, including axle lathe, 


rinding machines, &c. 
Administration, Buenos 
5,125.) 

Motor Drives for Punkahs. Eight sets of electric motor 
worm-gear drives, Indian Stores Department, Simla ; 
August 27. (T.Y. 10,004.) 

Special Steels, 8,880 kg. of flats and rounds containing 
8-10 per cent. tungsten and 2-3 per cent. chromium. 
Argentine State Railways Administration, Buenos Aires ; 
Auguet 20. (T.Y. 5,127.) 

Copper Cables, multicore and single-wire armoured 
ables for 660 volts. Indian Stores Department, Simla ; 
August 29. (T.Y. 10,095.) 

Chlorinating Plant for waterworks. Egyptian Ministry 
of the Interior (Municipalities and Local Commission 
Section), Cairo ; Septem 9. (T.Y. 5,132.) 

Transformers, three 50-kV oil-cooled, outdoor type- 
Public Works Department, Wellington, N.Z.; Octo- 
ber 29. (T.Y. 10,008.) Also three 1,667-kVA, oil-cooled, 
qutdoor type single phase. Public Works Tender Board, 
Wellington, N.Z.; November 19. (T.Y. 10,009.) 

Eleetric Pumping Sets, 17, for deep-well service. The 
Argentine National Sanitation Works Department, 
Buenos Aires; August 27. (TLY. 5,126.) 

Telephone Cable, paper-insulated, lead covered, of 
various types. Post and Telegraph Department, Wel. 
lington, N.Z.; October 2. (T.Y. 10,006.) 

Magneto Telephones, 2,000, wall pattern. 
Telegraph Department, Wellington, N.Z. ; 
(T.Y. 10,007.) 


The Argentine State Railways 
Aires; September 2. , 


Post and 
October 14, 








Tue Lystrrution or Execrrican ENoineers.—The 
result of the ballot to fill the vacancies which will occur 
in the Council of the Institution of Electrical Engineers 
on September 30 is as follows: President, Mr. J. M. 
Kennedy; vice-president, Mr. A, P. M. Fleming; 

rary treasurer, Mr. F, W. Crawter; and members 
of Counsil, Mr, E. 8. Byng, Professor C. L. Fortescue, 
Mr. P. Good, and Mr. F. E. J. Ockenden. 


(T.Y. | 
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BOOKS RECEIVED. 


Railway Board of India. Technical Paper No. 290. 
The Indian Railway Rates’ Structure. he Case for ite 
Simplification. Its Existing Shortcomings and Sug- 
gested Principles as a Basis for its Revision. By A. W. 
BEcKETT. thi: The Manager of Publications. 
[Price 6 as. or 8d.) 

Aeroplane Structures. By Dr. A. J. Sutton Prrparp 
and Carrars J. Lavurenck Parircmarp. Second 
edition. London: Longmans, Green and Company, 
Limited. [Price 2]. net.]} 

Meter Engineering. Second edition. 
London : Sir Isaac Pitman and Sons, Limited, 
108. 6d. net.) 

Pitman’s Common Commodities and Industries. Weaving. 
Second edition. By W. P. Cranxsnaw. London: 
Sir Isaac Pitman and Sons, Limited. [Price 3s, net.) 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1624. Tests on Models of 
Armstrong Whitworth Four-Engined Monoplane. By 
W. L. Cowrey, Dr. R. Warpen and G. A. McMiixayn. 
[Price 9d. net.}] No. 1630. Abstract. An Applica- 
tion of Matrices to Oscillation Problems. By Dr. W. J. 
Duncan and A. R. Coutar. [Price 4d. net.) No. 
1631. Forces and Moments on a“ Puss Moth Model. 
By A. 8. Batson. [Price 6d. net.}] London: H.M. 
Stationery Office. 

United States Department of Commerce. National Bureau 
of Standards. Miscellaneous Publication M 149. A 
Basie for a Performance Specification for Women's 
Full.Fashioned Silk Hosiery. By Herpert F. 
Scurerer and Ricwarp 8. CLeveLanp. Washington : 
Government Printing Office. [Price 5 cents.] 

Smithsonian Institution. Miscellaneous Collections. Pub- 
lication 3334. Wave-Lengths of Radiation in the Visible 
Spectrum Inhibiting the Germination of Light-Sensitive 
Lettuce Seed. By Lewis H. Funt and E. D. 
McAuisteR. Washington: Smithsonian Institution. 

Carnegie Institution of Washington. Annual Report of 
the Director of the Department of Terrestrial Magnetism. 
Washington : Carnegie Institution of Washington. 

Mitteilungen aus dem Institut fiir Baustatik an der Eidgen. 
Technischen Hochschule in Ziirich. No. 5. Die Spund- 
wand als Erddruckproblem. Das Spundwandproblem 
mit Beriicksichtigung der Erddeformation und der 
Wandelastizitat. By Dr. sc. TecHn. I. Reraat. 
Zirich: Verlag A.-G. Gebr. Leemann und Co. [Price 
3 francs.) 

Einfluss des Spannungszustandes auf das Formanderungs- 
verméigen der metallischen Werkstoffe. By Dr.-Ine. 
Apert F. Maier. Berlin: VDI-Verlag, G.m.b.H. 

Staffordshire Iron and Steel Institute. Proceedings. 
Session 1933-34. Volume XLIX. Edited by E. C. 
Rotiason. 79, Ivanhoe-street, Dudley: Offices of 
the Institute. 

Medical Research Council. Fifteenth Annual Report of 
the Industrial Health Research Board to 30th June, 1935. 
London: H.M. Stationery Office. [Price 9d. net.] 

Persons in Receipt of Poor Relief (England and Wales). 
Return Showing the Number of Persons in Receipt of 
Poor Relief in England and Wales on the Night of the 
let Day of January, 1935. London: H.M. Stationery 
Office. [Price 9d. net.] 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1640. The Aileron Power of a 
Monoplane. By A. G. Puasiey and Dr. H. Roxsere 
Cox. [Price ls. net.] No. 1643. Approximate Method 
of Determining Aerodynamic Loading on Wings of 
Monoplane. By A. G. Puastry. [Price 6d. net.) 
No. 1646. Hydrodynamic Forces and Moments on a 
Sim Planing Surface and on a Flying Boat Hull. 
By W.G. A. Perrine and L. Jounston. [Price ls. 6d. 
net.] No. 1647. The Influence of Pickling on the 
Fatigue Strength of Duralumin. Abstract. By H. 
Sutron and W. J. Tayztor. [Price 3d. net.}] No. 
1649. Wall Interference and Depth Effect in the 
R.A.E. Seaplane Tank and Scale Effect Tests on Hulls 
of Three Sizes. By L. P. Coompers, W. G. A. PERRING, 

. W. Borris and L. Jounsron. [Price 3s. net.] 
London: H.M. Stationery Office. 

Aeronautical Engineering Series. (iround Engineers. 
Instruments: Repair, Overhaul, Testing and Calibra- 
tion of Aircraft and Aero-Engine Instruments ; Adjust- 
ment, I ion and Compensation of Compasses in 
Aircraft. Category ** X Licence. By R. W. SLOLEY. 
Second edition. London: Sir Isaac Pitman and 
Sons, Limited. [Price 5s. net.| 

Industrial and Manufacturing 
Inorganic. By Dr. Grorrrey 
Fifth edition, revised. London : 
Limited. [Price 28s. net.| 

A Comprehensive Treatise on Inorganic and Theoretical 
Chemistry. By Dr. J. W. Metitor. Volume XIV. 
London: Longmans, Green and Company, Limited. 
[Price 63s. net. | 


By J. L. Frans. 
[Price 


Chemistry. Part LL. 
Martin. Volume I. 
The Technical Press, 








ProressionaL CLasses Arp Councit.—The fourteenth 
annual report of the Professional Classes Aid Council, 
251, Brompton-road, London, 8.W.3,)for the year ending 
April 30, 1935, shows that the useful work of relieving 
distress among those who fall within the category 
Rather more 
applications were received than during 1933-34, and 
financial assistance or help in kind was given to 340, as 
compared with 311, families. In addition, 357 persons 
were advised of appropriate sources of help, and similar 
help was also given to the majority of the 462 who did 
not come within the scope of the Council’s work. Atten- 
tion is specially paid to the education of the children of 
those who are in need as well as to relieving the distress 
and expenses caused by illness. Another most useful 
form of help is that known as “ bridge building,” whereby 
the ipient is enabled to tide over an evil time or to 
avoid falling into a position of dependence. 








PERSONAL. 


Messns. Merropoutran Vickers Execrricat Com. 
PANY, Liuirep, inform us that on and after August 6 
their London address will be 1, Kingsway, W.C.2, instead 
of Bush House, Aldwych. 

The retirement is announced of Mr. P. A. McKt..op, 
who has represented Messrs. The Vacuum Oil Company, 
Limited, for some thirty-five years. 








CONTRACTS. 


Messts. Tot pe HavittAnn AtacrArr COMPANY, 
Liurrep, Hatfield Aerodrome, Hatfield, Herts, have 
received orders for the supply of five multi-engined air 
liners, which will have an aggregate maximum passenger- 
seating capacity of 64, from two New Zealand companies, 
Messrs. Union Airways and Messrs. Cook Strait Airways. 
Three D.H. 86, four-engined express air liners are required 
for the services of the first-named company, while two 
Dragon-Rapide twin-engined, 8-passenger biplanes will 
operate Messrs. Cook Strait Airways’ services. 

Messrs. THe GeneRAL Exvectric Company, Limirep, 
Magnet House, Kingsway, W.C.2, have received orders 
for the whole of the lighting fittings for use in the first- 
class dining saloon, ballroom, smoking room, main 
lounge, observation lounge, &c., of the Cunard-White 
Star liner Queen Mary. 








NOTES FROM THE NORTH. 
Giasaow, Wednesday. 


Scottish Steel Trade.—Now that work has been fully 
resumed in the West of Scotland after the holiday 
stoppage, producers are looking forward to the second 
half of the year with a very optimistic spirit. Order 
books are well filled and there is sufficient tonnage booked 
to ensure steady running of plant for a month or two at 
least, while the general inquiry is favourable. There is 
quite a possibility of a fair amount of new business 
coming along in the near future, chiefly on home account. 
and local makers are well prepared to meet all demands. 
In the black steel-sheet trade a very satisfactory state 
prevails and producers are well provided with specifica- 
tions for home consumption, but there is not much 
business passing for export. Satisfaction has been 
expressed in this area that the provisional agreement 
between the British steelmakers and the International 
Steel Cartel, which was due to expire on August 7, has 
been extended for four months. Many delicate points 
have had to be arranged before a permanent agreement 
could be arranged, and those in charge of the negotiations 
are very wisely acting with much caution in order to 
avoid any trouble in future. Progress has been made, 
however, in the tonnage to be exported to Britain for 
the year commencing on August 8. Local prices are 
firm and are as follows :—Boiler plates, 9/1. 5s. per ton ; 
ship plates, 8/. 15s. per ton ; sections, 81. 7s. 6d. per ton : 
black-steel sheets, { in., 8/. 10s. per ton, and No. 24 
gauge, lll. per ton in minimum 4-ton lots; and gal- 
vanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 13l. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade are fairly good at the 
moment as makers are well supplied with orders for 
immediate delivery, but forward lots are not so numerous. 
The re-rollers of steel bars are also in a similar position, 
but there are prospects of the recent improvement con- 
tinuing, as inquiries are again better. The following 
are the current market quotations :—Crown bars, 91. 15s. 
per ton for home delivery and 9. 5s. per ton for 
export; and re-rolled steel bars, 8/. 12s. per ton for 
home delivery and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—With the resumption of 
consuming interests in this area there is a steady demand 
for Scottish pig-iron and good deliveries against contracts 
are general. ‘The furnaces in blast are turning out a 
large tonnage which is nearly all being taken up by 
home consumers, as the overseas demand is still of little 
account. Prices are strong, and the following are 
to-day’s market quotations :—Hematite, 71s. per ton, 
delivered at the steel works ; and foundry iron, No. 1, 
72s. 6d. per ton, and No. 3, 70s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-lron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, July 27, only amounted to 77 tons. Of 
that total 42 tons went overseas and 35 tons coastwise. 
During the corresponding week of last year the figures 
were 155 tons overseas and 45 tons coastwise, making 4 
total shipment of 200 tons. 

Wages in Manufactured Iron Trade Unchanged. 
Intimation has been made by Mr. William F. Andrew, 
C.A., Glasgow, to the secretaries of the Scottish Manufac- 
tured Iron Trades Conciliation and Arbitration Board 
that he has examined the employers’ books for May 
and June, 1935, and certifies that the average net selling 
price brought out is 91. 8%. 9-l4d per ton. This means 
that there will be no change in the wages of the workmen. 








Tue Paris Motor Sxow, 1937.—It appears that 
various statements have been made suggesting that 
owing to the fact that an International Exhibition will 
be held in the French Capital in 1937, from April to 
October, the Paris Motor Show will not be held in the 
Grand Palais. The Society of Motor Manufacturers 
and Traders, Limited, 83, Pall Mall, London, 8.W.1, 
ask us to state, however, that they have been informed 
that the French motor-car manufacturers have every 
intention of holding the Motor Show in the Grand Palais, 
as usual, 
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NOTES FROM THE SOUTH-WEST. 
Carvirr, Wednesday. 

Welsh Coal Trade.—A slackening down has been in 
evidence in the Welsh coal trade in the last few days, 
ind holiday influences have become rather pronounced. 
it was hoped that the more active conditions that had 
developed in mid-July would have been maintained, but 
both in steam and anthracite classes a general lull has 
followed. Industrial coals also were quieter, while for 
deliveries after the holidays new orders have not come 
long as ho It was reported last week that the 
decision of Italian Government to withdraw the gold 
reserve for currency was due to their desire to use this 
reserve for purchasing coal and other supplies needed 
for industries which are so actively eng in war 
preparations and other work. t was hoped that 
this announcement foreshadowed the payments to the 
Welsh coal exporters of over 1,000, . due to them 
for purchased supplies of coal, but so far payments for 
coal previously supplied have dribbled along at a very 
slow rate. Welsh exporters, accordingly, have sent coal 
to Italy in relatively limited quantities, as they are 
unwilling further to increase the heavy credits they have 
already given. The adjustment of the financial ition, 
however, is still awaited. Over the holidays ke tonal 
three days’ suspension of work will take place at the 
pits, and there will be the regular curtailment of shipments 
at the various ports, full work not being until 
August 8. So far, colliery order books are rather prey 
filled for mid-August. re are heavy stocks of large 
coals, much irregular working at the pits, and a sho 
of sized classes continues. The works throughout t 
district have substantial stocks of industrial coals, so 
that no particular movement in these is anticipated 
until after the middle of August. 

Iron and Steel.—Iron and steel works in South Wales 
continue to be fairly actively employed, and seem 
to have fair orders in hand, especially for home trade, 
for some time to come. June production of pig-iron 
was the best for some years and reached 54,700 tons, 
there being now five furnaces in blast at Port Talbot and 
Cardiff. Steel production, however, dropped from 
164,100 tons in y to 142,400 tons in June, but this 
decline was due to the effect of the Whitsun holida 
falling in June this year. Throughout July the wor 
have been well employed, but in August the holidays 
will again limit production for a time, especially at those 
engaged in the tinplate trade. The greater activity in 
the production of pig-iron has naturally caused iron-ore 
imports to be on a progressive scale. Great 
has been made with the new steel works at Cardiff, and 
also with the new strip-mill plant at Newport for Messrs. 
Whitehead Iron and Steel Company. The extensions of 
the Briton Ferry Steel works, where a steel mill is 
being installed capable of being subsequently changed to 
a steel-strip mill when required, are also in progress, 
Representations have been made to the Government by 
deputations, regarding the proposal of Messrs. Richard 
Thomas and Company to erect steel-strip mills in Lincoln- 
shire, which may result in the removal from this area of 
Welsh tinplate works. It is understood that the Govern- 
ment is closely examining the situation, but Messrs. 
Richard Thomas and Company have not yet made any 
further announcement on the subject. 








Tue Instrrutre or Puysics.—The Board of the Insti- 


tute of Physics, at the request of a number of corporate 121. 10s.. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.--Customers readily pay 
fixed minimum prices for any saleable parcels of Cleveland 
pig-iron, but business is confined to very narrow limits, 
as the small make is absorbed as it becomes deliverable 
and there are next to no stocks. Most transactions 
are direct between makers and home consumers, second 
hands having little opportunity to negotiate except 
with overseas firms, and not only is demand from abroad 
light, but obstacles to trade with buyers in most Conti- 
nental countries are still difficult to overcome. Tees-side 
users of Cleveland iron may need larger supplies than 
recently, and forward sales to Scotland are reported. 
Advance in quotations seems not unlikely. Deliver 
prices are based on No. 3 quality at 67s. 6d. here, 69s. 6d. 
supplied to North of England areas beyond the Tees-side 
zone, 67s, 3d. to Falkirk, and 70s. 3d. to Glasgow. 


Hematite.—Producers of East Coast hematite have 
little iron stocked that is not sold or needed for early 
use at their own consuming departments, and the 
increased make is well taken up for home use. There 
is thus next to no iron available for export sale, and 
makers and merchants are disinclined to negotiate 
with certain Continental countries until arrangement 
for payment for deliveries becomes more satisfactory. 

consumption is increasing, and deliveries to North 
East Coast buyers and to customers in the Sheffield 
district are expected to be more than maintained. 
Makers adhere firmly to recently advanced quotations. 
Market values are ruled by No. 1 e of iron at 71s. 
for use on Tees-side, 73s. 6d. delivered to Northumberland 
and Durham, 78s. 6d. delivered to the Sheffield area, 
and 77s. 6d. delivered Scotland. 


Foreign Ore.—Conditions in the foreign-ore trade 
favour sellers and they confidently predict early rise 
in prices. Consumers Ewe, however, still large quan- 
tities to import against old contracts and are, at present, 
buying little. Only small prompt parcels can be bought 
at present quotations. The nominal market price of 
best rubio remains at 17s. 6d. c.i.f. Tees. 


Biast-Furnace Coke.—Durham blast-furnace coke is 
still in ample supply and sellers continue to offer parcels 
at the equivalent of good medium qualities at 19s., 
delivered to Tees-side works. 


Manufactured Iron and Steel.—Manufacturers of semi- 
finished and finished iron and steel are heavily sold, 
and report useful inquiries in the market. Interest 
centres largely in the installation of cold rolling mill 
plant at the Cleveland Works of Messrs. Dorman, Long 
and Company, Limited, for the production of cold sheet 
and strip up to 72 in, in width, which will enable this 
Tees-side firm greatly to extend their dealing in lighter 
material, such as that used in the manufacture of aircraft 
and motor cars. Quotations, all round, are strong. 
Subject to the usual rebates for home consumption, 
prices stand : Common iron bars, 91. 12s. 6d.; packing 
(parallel), 81. ; king (tapered), 101.; steel billets 
(soft), 5f. 128. 6d.; steel billets (medium), 7/1. 7s. 6d. ; 
steel billets (hard), 7/. 12s. 6d.; iron and steel rivets, 
111. 10s.; steel boiler plates, 91. 5s.; steel ship plates, 
8l. 15s.; steel angles, 8l. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 8l. 10s. for parcels of 500 tons 
and over, and 91. for smaller lots; and fish plates, 
Black sheets (No. 24 gauge) are 111. for deli- 





members resident in the Midlands, has cereated a local | yery to home customers, and 91. 5s. f.o.b. for shipment 


section of the Institute of Physics in the Midland area. 
The districts concerned are Birmingham, Leicester, 
Nottingham, and Rugby. It is intended to hold an 
inaugural meeting early in October, probably in Birming- 


|abroad; and galvanised corrugated sheets (No. 24 


auge) are 13/1. for delivery to home customers, and 
ll. 5s. f.0.b. for shipment overseas. 





continues fairly active. 


ham. Furth inf : . : | __Serap.—The scrap market 
pum, omer, information “ay, be obtained fom | pyeary sta i in goed demand at 82x 8d. the hands of 
Messrs. The British Thomson-Houston Company, sellers having been materially strengthened by a further 


Limited, Rugby. 


Tue Instrrution or EvectrricaL ENGINEERS.—The 
Council of the Institution has awarded the following 
scholarships for 1935: The Ferranti Scholarship to Mr. 
C. H. W. Clark ; the Duddell Scholarship to Mr. D. J. G. 
Richards ; the Silvanus Thompson Scholarship to Mr. G. 
King ; the Swan Memorial Scholarship to Mr. A. C. W. V. 
Clarke ; the David Hughes Scholarship to Mr. T. F. 
Monahan; Salomans Scholarships to Messrs. C. G. 
Longford and J. E. Parton; the Paul Scholarship to 
Mr. F. E. Burton; the Thorrowgood Scholarship to 


Mr. H. W. Hadaway ; and grants from the War Thanks- | 


ziving Education and Research Fund (No, 1) to Messrs. 
H Barker and W. E. Harper. 


BRITISH STANDARD SPECIFICATION FOR Rapio-INTER- 
ERENCE SUPPRESSION Devices.—The British Standards 
Institution has recently 
lesignated No. 613-1935, for components for radio- 
nterference suppression devices (excluding devices for 
raction -equipment). 
rating, performance, and testing of condensers, inductors, 
nd resisters used in the construction of interference 
ippressors. In some respects. however, the most 
nteresting and instructive section of the specification. is 


published a specification, | 


The publication deals with the | 


| 50 cents rise in American steel scrap. Light cast-iron 
is realising 42s. 6d. to 43s. 6d. ; heavy cast-iron, 52s, 6d. ; 
and machinery metal, 548. to 55s. 








THe Re-ConstRvucTION OF LEICESTER SQUARE STATION, 
Lonpon : ADDENDUM.—We are asked to state that all 
the steelwork used in the re-construction of Leicester- 
square Station and pipe subway, an account of which 
appeared in our issues of July 5 and 26, was supplied by 
sean. Joseph Westwood and Company, Limited, Napier 
Yard, Millwall, London, E.14. 


THe AssocIaATION OF CONSULTING ENGINEERS.—The 
report of the committee of the Association of Consulting 
Engineers for the year ending April 30, 1935, which was 
adopted at the recent annual general meeting of the 
Association, shows that the number of members on the 
roll was 130. The Committee had to record with regret 
the deaths, during the year, of four members, namely, 
Messrs. J. 8. Pickering, H. A. Reed, James Scott, and 
David Balfour. The outstanding event of the year has 
been the issue, towards the end of 1934, of the booklet 
entitled, ““ Notes upen the Professional Duties of Con- 
sulting Engineers, their Relationship with Clients and 
General Information as to Fees.” This was sent to all 


ontained in the appendix, in which are given numerous | Government Departments, town clerks, borough engineers 
lagrams of connections and schedules of component | and surveyors, clerks and engineers to catchment boards, 
valves, whichijhave been found satisfactory in practice | Judges of the High Court, and other officials. Numerous 


r the suppression of interference from various types of | letters of thanks have 
It is intended to follow up | little book is being appreciated. The result of the ballot 


‘chines and appliances. 
his specification with a general specification dealing wit 
‘he permissible limits of radio interference and methods 


been received showing that the 


for new members of the committee, to fill the places of 
those retiring was announced at the annual meeting, and 


measurement of such interference. Copies of the| the new committeé, at its first meeting, unanimously 
Specification may be obtained from the B.S.I. Publica-| elected Sir Cyril Kirkpatrick chairman for the ensuing 


tions Department, 28, Victoria-street, London, 8.W,1, | year. The offices 


price 2s, 2d. post free. 


of the 
street, London, 8.W.1. - 


Association are at 11, Victoria- 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—Activity is being maintained in several 
of the major branches at a higher volume than is customary 
at this period of the year. Owing to the comparatively 
satisfactory state of order-books, midsummer slackness 
in production has made no very general appearance. 
The gross volume of unexecuted orders is still seksnential, 
while inquiries in circulation—mainly from customers at 
home, but by no means confined to them—augurs fair 
activity during the later months of the year. Consump- 
tion of steel-making alloys and scrap is heavy. Heavy 
tonnages of the basic grades are going to local furnaces, 
and there is a limited inquiry for munition scrap, but 
little business is being done in acid-steel varieties. 
Outputs at the large batteries of bulk-steel furnaces are 
well up to recent average, and in most cases in excess 
of those at comparable periods of preceding years. The 
demand for basic steel is notably good. Output from 
the additional furnaces recently put into operation is 
steadily absorbed, largely at manufacturing departments 
in this and related areas. Slightly more business is 
circulating in carbon-steel billets, while activity at 
wire-rod works shows a shade of improvement. In the 
specialised steel branches reports are encouraging. 

akers of stainless and high-efficiency steels are opera- 
ting modern plants at capacity, and have prospects of 
expansion. Aircraft steel is a medium, benefiting 
firms not only in the Sheffield area, but over a con- 
siderable radius in the provinces. Heavy engineering 
works have valuable orders on hand for large hollow 
forgings, and there is a moderate demand for machinery 
for iron-works and steel-works extensions. Overseas 
business in railway steel is capable of considerable 
improvement, but valuable connections in mining equip- 
ment are well maintained. The British automobile 
industry continues an invaluable customer for all sorts 
of forgings, stampings, engine, and chassis parts. 


South Yorkshire Coal Trade.—Conditions are mode- 
rately satisfactory for this period of the year. Consump- 
tion of industrial fuels is well up to recent average. British 
iron works and steel works are taking steady deliveries. 
Some dissatisfaction is expressed with the export position 
owing to quota restrictions, but the increase of the 
export quota for the Midland (Amalgamated) District 
from 55 per cent. to 60 per cent. should tend towards 
improvement and relieve the relative scarcity of cobbles, 
singles, and smalls. Railway companies are taking 
increased deliveries against holiday requirements. Gas 
coal is in ample supply. A steady iness is being done 
in furnace and foundry coke at unchanged rates. Business 
in housecoal is at the low ebb that is usual at this time 
of the year. Quotations are :—Best branch hand picked, 


238. to 25s. ; South Yorkshire best, 20s. to 22s. ; rby- 
shire best house, 19s. to 2ls.; Derbyshire best brights, 
16s. 6d. to 18s. ; best screened nuts, 16s. to 17s.; York- 


shire hards, 16s. 6d. to 17s.; Derbyshire hards, 16s, 6d. 
to 17s.; rough slacks, 8s. to 9s.; nutty slacks, 7s. to 
8s. 6d. 





= 





Erratum.—wWe regret that in the 
of the M.S. Duntroon, on 
Messrs. J. G. Kincaid and 
The correct 


M.S. DuntTROON : 
notice of the recent trial tri 
page 90 ante, the address o 
Company, Limited, was stated wrongly. 
address of the firm is, of course, Greenock. 


AUSTRALIAN Imports oF Moror Tykes.—According 
to figures issued by H.M. Trade Commissioner at Sydney, 
Australian imports of rubber tyres and tubes for motor 
vehicles are almost entirely of United Kingdom origin. 
In April, of 12,986 tyre covers imported, 12,474 were 
from the United Kingdom, and, out of 1,405 inner tubes, 
1,380 were from Great Britain. 


ANGLO-ForEIGN CommercE.—The Department of 
Overseas Trade, 35, Old Queen-street, London, 8.W.1, 
has issued confidential memoranda relative to the 
appointment of agents and the best methods to be 
adopted in trading with various countries. United 
Kingdom firms may obtain copies on application to the 
Department and quoting the appropriate reference 
number given below. The memoranda refer to Sweden 


(C.Y. 4,387); El Salvador (C.Y. 4,420) ; Panama 
(C.Y. 4,426); Denmark (C.Y. 4,427); Palestine (C.Y. 
4,479); Peru (C.Y. 4,499); Norway (C.Y. 4,522); 


Dominica (C.Y. 4,523); and Mexico (C.Y. 4,530). 


British STANDARD SPECIFICATION FOR MULTITUBULAR 
Horizontal Borters.—The second of the useful series 
of British Standard Specifications for land boilers has 
now been published. This specification, identified by 
the number 609-1935, deals with horizontal and multi- 
tubular boilers of the dryback and waste-heat types, and 
does not apply to externally-fired boilers where the shell 
is subject to furnace heat. As may be expected from 
the general similarity of structure between the boilers 
concerned and the marine Scotch boiler, the experience 
of the Marine Classification Societies and the. Mercantile 
Marine Department of the Board of Trade has been 
drawn upon in compiling the rules set out in the specifica- 
tion, the leading boiler insurance companies and boiler- 
making firms having also been consulted. The general 
plan of the specification follows that of the first, speci- 
fication, on Lancashire and Cornish boilers, issued last year, 
and construction, workmanship and inspection are fully 
dealt with in the several sections. Copies of the new 

sification may be obtained from the Publications 
rtment, British Standards Institution, 28, Vietoria- 
street, London, 8,W,1, price 2s, 2d. post free, 
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60-TON WAGON TIPPLER FOR THE CHINESE GOVERNMENT RAILWAYS. 
CONSTRUCTED BY MESSRS. FRASER AND CHALMERS ENGINEERING WORKS, ERITH. 
(For Description, see Page 114.) 

















OVERLOAD TESTS OF BRISTOL 
AERO ENGINES. 


In collaboration with the Air Ministry and in accord- 
ance with the makers’ established practice of carrying 
out continuous overload tests on various types of 
engines throughout the whele time that they are in 
production, a 300-hours overload run has recently 
been carried out on a Bristol Pegasus III engine 
with, we understand, entirely satisfactory results. The 
Pegasus III is a medium supercharged engine which 
develops a normal output of 665 b.h.p. to 690 b.h.p. at 
2,200 r.p.m., at an altitude of 3,500 ft., its maximum 
permissible output for not more than 5 minutes being 
750 b.h.p. to 775 b.h.p. at 2,200 r.p.m. During the 
overload run, an output of 800 h.p. at 2,300 r.p.m. was 
maintained continuously over 10-hour periods for a 
total of 300 hours without any failure or breakdown. 
It is intended that this test shall be continued indefinitely 
in order to obtain the maximum experience of opera- 
tion under these arduous conditions. 

At the end of each 100 hours’ running the engine 
was completely stripped and on exmination it was found 
that no replacements were needed, either at the con- 
clusion of each test or over the whole period, with the 
exception of such standard items as washers, split pins, 
and a few piston rings. It is interesting to note also 
that in spite of the continuously maintained abnormal 
output, the average oil consumption for the third 
100-hour period was only 4 pints per hour. During 
this period, it may be noted, the engine was fitted 
with a three-bladed Fairey metal airscrew weighing 
196 Ib. 

A similar overload test has, we understand, recently | engine was completed early this year, and during 
been commenced on a Mercury VI highly-supercharged | the past twelve months this engine has com- 
engine which is being run at 700 b.h.p. and 2,500 r.p.m., | pleted over 800 hours of overload running. It 
although the maximum permissible output of this | will be obvious that this rigorous testing policy 
engine is 590 b.h.p. to 620 b.h.p. at 2,400 r.p.m. for not | must tend not only to ensure the reliability of the 
more than 5 minutes. We may note also that aj} production types tested, but must also influence 
satisfactory 200-:hour overload test on a Pegasus II ' the design features of the later models. 

















ttMV—V— ss 8V¥heen Cleve 247) B32 1a 





“AMALIONISAAS NO SNWKAIOQ GAHY AO NOMOAULSNOQ “FZ 


10.) 














Aveust 2, 1935. 


(T'o face page 


SRINC 


4 
4 
4 





tINI 


ENG 























‘SHILSAUT, NO NVAG ONIddVO ONILLAG ‘NOILLISOG NI @ILSAUT, V ONILLAG 





























(Lot *%og ae ‘uoudisovxq 404) 


SHTUASAYVIN AO LYOd AHL LY SNYOM LNANdOTSATGC LNAOAY 





‘addd09 NO NIJ, 40 Lisoaag 

















SLISOdACAOUNLOW ITA 


‘8 


NO UIddOY AO Lisoaaq 


“OOT x 
‘NOY NO IHMOIN 40 LISsOdaq 


























“HHATIQ NO UdddO*Yy AO Lisodaiqg 








a@1IVAaNny 


‘OS x 
NO ISMOIN 


“TIMOIN 
40 Lisoaaqg 


"9 ‘OIG 


‘ssvug LSv9 


‘og X 
NO uxddOg 40 Lisoaaqg 














“TAMOIN NO WAddOD AO Lisodac 





*S “DIT 

















"00G X ‘aaddOD 


daT1I0OY NO UAddOD AO Lisoaa 


‘g 


oly 


‘T “Ol 














*uoidtaos "4 zi 


AMILOIIALS NO 


“IV.LAHIN SISVEA 


ALO 


HONHALIVTANI 


























AUG. 2, 1935 ] 


ENGINEERING. 





TI9 














ENGINEERING. 
Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 


Journal and any other publications bearing 
somewhat similar titles. 


TELEGRAPHIO “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
TELEPHONE NuMBER—TEMPLE BAR 3663 (2 lines). 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 

£3 


For the United Kingdom ................ 5 0 
For Canada— 
Thin paper copies................ £2 18 6 
Thick paper copies................ £3 3 0 
For all other places abroad— 
Thin paper copies................ £3 3 0 
Thick paper copies................ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than mid-day on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 
ing, otherwise they will be taken as correct. 


All accounts are payable to ““‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 














AGENTS FOR “ ENGINEERING.” 


AUSTRALIA: Gordon and Gotch, Limited, Melbourne ; Sydney ; 
Brisbane, Perth. Angus and Robertson, Limited, Sydney ; 
H. A. Goddard, Limited, 2254, George-street, Sydney ; 
fait Book Company, 8, Spring-street, Sydney; Nsw 
T. Willmett and Company, Townsville, North Queensland. 
W. C. Rigby, Adelaide, South Australia; Tait Book 
Company, 39, Queen-street, Melbourne, C.1. 

BELGIUM: Brussels: E. F. Satchell, 5, Avenue Defré-Uccle. 
W. H. Smith and Son, 78, Rue Dumarché-aux-Herbes, 
CANADA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 

Limited, 70, King Street East, Toronto, Ont. 

DENMARK, Copenhagen : Technical Press Bureau, Ourogade 34. 

EDINBURGH : John Menzies and Company, Limited, Rose-street. 

FRANCE, Paris : Ricour, Chevillet et Cie, 22, Rue de la Banque. 

a: Hermann J. Fromm, Potsdamer Str. 214, Berlin. 

r.9. 

GLASGOW : William Love, 221, Argyle-street. John Menzies and 
Company, Limited, West Nile-street. 

— : D. B. Taraporevala, Sons and Company, Hornby-road, 
sombay. 

ITaLy: U. Hoepli, Milan. 
and any post office. 

JAPAN, Tokio: Maruzen Company, Limited, and all branches. 

LIVERPOOL: Mrs. Taylor, Landing Stages. 

MANCHESTER: John Heywood, Limited, 143, Deansgate. 

New ZEALAND: Gordon and Gotch, Limited, Wellington, 

.__ Auckland and Christchurch. 

Norway, Oslo: Cammermeyer’s Boghandel, Carl Johans Gade, 

x 41 and 43. 

SOUTH AFRIca: Central News Agency, Limited. Head Office— 
Johannesburg; and Pretoria, Cape Town, Port Elizabeth, 
Bloemfontein, Durban and various branches and book- 
Stalls throughout South Africa. Wm. Dawson and Sons 
(South Africa), Limited, 29, Long-street, Cape Town. 

Sours AMERICA: Mitchell's English Book Store. Cangallo, 
576-580, Buenos Aires. 

TaSMANIA: Gordon and Gotch, Limited, Launceston, Hobart. 

Untrep Starrs, New York : For subscriptions, The International 
News Company, 131, Varick-street. For advertisements, 





Anonima Libraria Italiana, Torino, 


CONTENTS. 
PAGE 
The Development of Rock Drills (Jllus.)................ 105 
The Jubilee Meeting of the North-East Coast 
Institution of Engineers and Shipbuilders 
Recent Development Works at the Port of Mar- 
seilles (ZUlus.) ............... : pelea, Peto Bttes 
Clemens Herschel’s Invention of the Venturi Meter 
(Tllus.) ..... . Bi 
The Science Museum 
The Late Dr. C. E. Stromeyer.. 
The Late Mr. William Carnegie ......... 
The Late Mr. R. Gill ha 
The Late Mr. W. J. Coles 
Labour Notes . siicateiaehbienidli natin panies 
Auxiliary Machinery of the Tug ** Tuirangi” (J//us.) 
Annuals and Reference Books....... wen iP apie 
60-Ton Wagon Tippler for Chinese Railways (Jllus.) 
Tenders ........ ecada 
Books Received ........................00-.. 
Personal ...... ' 
2 ea Micniaiioda 
Notes from the North ............. 
Notes from the South-West......... , 
Notes from Cleveland and the Northern Counties.. 
Notes from South Yorkshire Reach RM 
Overload Tests of Bristol Aero Engines . 
Early Hydraulic Engineering... 
The Organisation of Industry 
Notes - sacred bedh dete dosite bien 
The International Congress for 
Management peerian ieee acl 
The Conveyance of Solid Particles by Fluid 
Suspension (Jilus.). 
Physical Tests for Dust Hazards 
Exhibition of Freight Rolling Stock . 
Great Britain’s Commercial Policy. 
Electrodeposition Exhibition ..................... reve 
Letter to the Editor.—Earthquakes and Buildings.. 
Oil-Well Drilling Valves (Jllus.) ; 
Influence of the Basis Metal on the Structure of 
Electrodeposits (Jllus.)..... 
The Gas-Cushion Cable (Jilus.) 
Notes on New Books 
Catalogues . J : . ; 
Two One-Page Plates —RECENT DEVELOPMENT 
WORKS AT THE PORT OF MARSEILLES. 
INFLUENCE OF BASIS METAL ON STRUC- 
TURE OF ELECTRODEPOSITS. 


Scientific 


. 
© 


5 


bo bo bo be bo be be 


“3S So St St Sr oe 


l 
l 
1 
l 
l 
l 
l: 


127 
128 
130 
130 


ENGINEERING 


FRIDAY, AUGUST 2, 1935. 











Vol. CXL. No. 3629. 





EARLY HYDRAULIC ENGINEERING. 


THERE is, perhaps, no more interesting kind of 
engineering literature than that found in some of 
the best presidential addresses to engineering 
societies. Written by men who have known the 
masters of the past, who themselves have achieved 
distinction and have been connected with great 
undertakings, these addresses are the outcome 
of long experience, andthe considered judgments, 
no less than the facts they contain, are of the greatest 
value to the historian. One view of a presidential 
address was given by Dr. Unwin when addressing the 
Institution of Civil Engineers in 1911. “ It is the 
privilege of a president,” he said, “‘to be allowed 
in his address to take a retrospect—trather to gather 
some lessons from the past than to give new materia] 
for discussion.” Speaking to the same body in 
1929, Mr. W. W. Grierson said, “‘ It is the usual 
practice of the president to select for his inaugural] 
address that branch of engineering with which his 
professional career has been most closely associated, 
and having regard to the many specialised branches 
into which engineering science is now subdivided, 
the practice is one which is generally to be com- 
mended.” When discussing the ' general subject 
of presidential addresses in our columns nearly 
thirty years ago,* we said that while remembering 
that the engineer giants of the past had not always 
been as skilful with their pens as with their tools, 
we could not but feel that, on the whole, even 
in their written addresses, they had done well, 
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for they had left behind them what might be 
regarded as a history of their profession. 

A presidential address which followed the practice 
referred to by Mr. Grierson, and which drew lessons 
from the past, was delivered before the Boston Society 
of Civil Engineers on March 20, by Mr. Arthur T. 
Safford. For forty years Mr. Safford has been 
connected with the company known as the Pro- 
prietors of the Locks and Canals on Merrimack 
River, of Lowell, Mass., and in the course of his 
address on the Merrimack Valley Hydraulic Engi- 
neers, he did honour to the memory of a school of 
New England engineers whose work has profoundly 
influenced the progress of water power schemes 
the whole world over. It is easy to understand Mr. 
Safford’s interest in the history of hydraulic engi- 
neering, for as he says, when in 1894 he accom- 
panied Hiram F. Mills (1836-1921) to Lowell, he 
acquired by inheritance “a hydraulic library of 
several thousand volumes, an office and shops full 
of drawings, models and hydraulic instruments, 
which James B. Francis, Uriah Boyden, Asa Swain 
and Clemens Herschel had designed and used. There 
were also in use full-sized Francis, Boyden, Swain 
and other water wheels; and in place and in use 
early examples of the scroll, flume and open settings 
and many early draft tubes.” The Merrimack, 
it may be explained, is not one of the great rivers 
of the United States. With its largest branch 
it is shorter than the Thames, but it has, neverthe- 
less, played an important part in tho industrial 
developments of several cities. Rising in the 
White Mountains of New Hampshire, it flows 
through the north-east of Massachusetts and enters 
the Atlantic in the Gulf of Maine. Draining an 
area of 4,553 sq. miles, it is 183 miles long. From 
Franklin southward, in a distance of 110 miles, it 
falls 269 ft., and in doing so yields water power to 
Concord and Manchester in New Hampshire and 
to Lowell and Lawrence in Massachusetts. Another 
New England river to which Mr. Safford referred 
is the Connecticut, on which Holyoke is situated. 

Though America, in the Eighteenth Century, 
witnessed nothing corresponding to our own 
Industrial Revolution a century ago, largely 
through the work of such men as Fulton, Fitch, 
Evans, Stevens and Whitney, inventions were 
multiplying apace, mechanical engineering was 
becoming an important industry, and the movement 
which was to make the United States the greatest 
manufacturing country in the world had already 
begun. Factories for the most part were situated 
on the banks of rivers, and water wheels were to be 
seen in considerable numbers. But, as elsewhere, 
these were slow, cumbrous and inefficient, and the 
modern history of hydraulic engineering in New 
England may be said to begin with the construction 
of a Fourneyron hydraulic turbine by Uriah 
Atherton Boyden (1804-1879), the oldest of the 
pioneers mentioned by Mr. Safford. Of Benoit 
Fourneyron (1802-1867) and his epoch-making 
invention, a sketch was given by M. Marcel Crozet- 
Fourneyron in 1923, in his work, the Invention de la 
Turbine. First used in 1827, and patented in 1832, 
the Fourneyron turbine, with its high efficiency, 
was soon adopted in France and Germany, and was 
followed by the invention of the Jonval, Girard, 
Fontaine and Thomson turbines. From Europe 
a knowledge of these machines spread to America, 
and in 1844 Boyden, whose earlier work had been 
chiefly concerned with railroad construction, 
designed a 75-h.p. turbine of the Fourneyron type 
for the Appleton Cotton Mills at Lowell; this had an 
efficiency of 78 per cent. In 1846, he built three 
other turbines of 190 h.p., and he subsequently 
introduced improvements in both wheels and their 


settings. 


Almost contemporary with the work of Boyden 


came that of James Bicheno Francis (1815-1892), 
the originator of the well-known Francis turbine. 


British by birth, having been born in Oxfordshire, 


Francis, at 14, was assisting his father on canal 
construction in South Wales, and at 18 found 
employment on the Stonington Railroad, Connecti- 
cut, under Major G. W. Whistler. 
Whistler became chief engineer to the Proprietors 
of the Locks and Canals on the Merrimack River, 
and Francis accompanied him to Lowell as a 


In 1834, 





*See ENGINEERING, vol. lxxxii, page 428 (1906). 





draughtsman. One of his first tasks, it is said, was 








120 


! 
to measure up an imported Stephenson locomotive. | 
Whistler resigning, Francis, at the age of 22, | 
succeeded him and, when a few years later the | 
Proprietors undertook a commission to determine | 
the amount of water drawn off by the mills on the | 
Merrimack, to him fell the task of securing the data. 
From that time onwards, as chief engineer and | 
manager, he looked after the firm’s water interests, 
and his work had much to do with the rise of Lowell 
as a manufacturing centre. Turning his attention | 
to turbines, he devised one with a combined radial | 
and axial flow, and this was the forerunner of the | 
many fine Francis turbines described from 
time to time in our columns. He also made} 
researches on the flow of water through draft tubes, | 
along canals and over weirs, and formulated rules 
for runner and draft-tube design, his results being | 
published in his Lowell Hydraulic Experiments of | 
1855. Many reports came from his pen, and his 
outstanding ability as an engineer was recognised | 
by his election to the presidency of the Boston | 
Society of Civil Engineers and the American Society | 
of Civil Engineers. 

Among those who profited by the researches of 
Francis was Clemens Herschel (1842-1930), whose | 
work on hydraulics began in 1879. Starting life | 
with advantages of education not enjoyed by his 
predecessors, at Boston he designed roofs, bridges 
and drainage schemes, but the work for which he} 
will be remembered was done while chief engineer | 
of the Holyoke Water Power Company, Holyoke, | 
Mass. As such, he constructed a testing flume | 
at Holyoke which marked the beginning of the 
scientific study of water, and to him we owe the 
invention of the Venturi meter, named after the 
Italian physicist, Giovanni Battista Venturi (1746-| 
1822), experiments 








whose water flowing in| 
pipes and channels were made in the last decade 
of the Eighteenth Century. In this connection we 
may draw attention to the interesting letter repro- | 
duced on page 110 of this issue of ENGINEERING, 
addressed by Herschel to the late Prof. W. Cc. | 
Unwin, and very kindly placed at our disposal by | 
the Unwin Memorial Committee. The letter reveals 
Herschel’s great confidence in his invention, now so 
widely utilised though not exactly as he antici- 
pated. 

Though, in the course of half a century, the labours 
of these and New England engineers had 
added much to the progress of hydraulics, when 
Mr. Safford became associated with the Merrimack | 
Valley there was a general impression that much | 
greater use could be made of the river, and much | 
of his address was taken up by a review of the | 
improvements in the canal system, the aceumu- | 
lation of fresh data regarding rainfall, run off and} 
storage, the installation of new equipment for driv- | 
ing electric generators and the carrying out of new 
tests and experiments. 

In all the experiments full use was made of the | 
results obtained by Boyden, Swain, Francis and | 
Herschel, and the address contained many practical | 
comments on hydraulic investigations. The funda. | 
mental laws of practical use with a water power com- 
pany, Mr. Safford said, are few and easily understood, 
but experience without knowledge of fundamental 
principles, or theories without the means of trying 
them have the irlimitations. If a hydraulic 
problem involved the expenditure of millions and 
the conditions were unusual, there were good reasons 
why much of the design should be tested out by 
models. In New England, however, questions 
are usually more simple and well within the training | 
and experience of those he was addressing. Young 
engineers informed by examples of modern practice, 
might often miss the habit of thinking for themselves 
through lack of at-ention to the simple principles 
and the admirabk ‘xperiments made by the early | 
hydraulic engineers, which, in spite of the numerous | 
modern investigations, are still of use. 


on 





other | 








THE ORGANISATION OF INDUSTRY. | 

Ont of the methods by which the governments | 
of many countries have attempted to deal with the | 
problems of a distracted world is by the regulation | 
of industry in various ways. Activities of this| 
kind are not unknown in Great Britain, but have | 


been of a minor character compared with what is| industry and finance, 





| currency. 


| matters as the existence of productive capacity far in 


|that lack of unity in some industries hampered 


| co-operative 


research, 


| much progress has been made; while an apprecia- 


| existence of common research and propaganda is, 
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to be seen elsewhere. The financial and economic 
position of this country vis-a-vis most others sug- 
gests that our procedure is the soundest, but we 
still have many problems, and there is a considerable 
body of opinion that holds that we would do better 
if we also had more control of industry or, as it 
would be put, more organisation of industry. As 
economics is an empirical art, the useful tenets 
of which are based solely on experiment, it might 
be held that the relatively greater success which 
has been reached by our methods shows that 
government regulation does more harm than good. 
Put in this way, the statement may be true, but 
if it is said that industrial organisation might 
profitably be carried further in this country than it 
has been in the past, the proposition will secure a 
good deal of support. 

Mr. Harold Macmillan, speaking at a lunch of the 
British Engineers’ Association a few weeks ago, 
appeared to suggest that our relatively more favour- 
able position was due in large measure to the 
institution of protection and the devaluation of our | 
We reported his remarks in our issue of 
July 19 and need not repeat them here, but may add 
that he considered that modern conditions demanded 
more industrial organisation, making it very clear 
that such organisation should be carried through 
by industry itself and not by government regulation. 
Much the same conclusion has been reached by a 
Committee of the Federation of British Industries 
which was appointed to consider the whole question. 
The committee consisted of five members, with Sir 
James Lithgow as chairman, and it has presented a 
unanimous report, with the exception that Lord 
Melchett, one of the members who signs the report, 
has added an explanatory minute bearing on some 
of its clauses. 

The committee set itself the task of answering 
two main questions : (1) Was the existing organisa- 
tion of industry satisfactory for meeting present-day 
problems; and (2) if further co-operation was 
required, could this be obtained voluntarily or was 
compulsion necessary, and if so, in what form ? The 
answer to the first question was that the internal 
organisation of industry was incomplete and should 
be stimulated and that there were many acute 
problems in industry to-day which required co-| 
operation for their solution. These covered such 


excess of immediateor prospective demand, in many 
cases caused by expansion for purposes of the war. 
Much of this surplus plant was now inefficient, but 
its existence was a menace to stability. The question 
of new entrants into an industry was allied to the 
subject of surplus plant. Other points were that in 
some trades certain firms failed to bear their due pro- 
portion of development expenditure covering such 
matters as research and centralised propaganda, and 


negotiations with foreign competitors and prevented 
the attainment of stability in world trade conditions. 

Several industries have already made considerable 
progress in dealing with problems of this kind on a 
basis and the report specifically 
mentions shipbuilding and woolcombing as industries 
in which schemes are in working operation for 
regulating productive capacity in terms of demand, 
and points out that the new constitution of the 
British Iron and Steel Federation permits of the 
central control of every phase of activity in one of 
the great staple industries of the country. Against 
this the cotton - textile industry is one in which 
voluntary co-operation has so far failed to produce 
a working scheme. In the matter of co-operative 
all who are familiar with our columns 
will know that in the engineering trades, at least, 


tion of the activity of co-operative propaganda 
covering such products as bread, tea, milk, &c., is 
merely a matter of every-day observation. The 


however, not a proof that there are not many firms 
drawing advantage from activities to the cost of 
which they do not contribute. 

The report goes on to say that some of the 





problems of the types mentioned can be solved by 


internal organisation, but that the solution of the | 


more pressing depends on co-operation between 
Financial institutions, it is 





| 





stated, make decisions on matters vitally affecting 
the interests of industry, without consulting it, and 
it is considered that industry would be in a stronger 
position to command proper consideration were it 
fully organised. The report then anticipates to 
some extent its reply to the second main question 
by expressing the opinion that a voluntary associa- 
tion receiving the whole-hearted support of the 
leading personages in an industry would be the best 
to obtain such a result. The views of such a body 
could not well be ignored by either bankers or 
issuing houses. It is pointed out that such questions 
as excess capacity of plant, moribund firms, new 
entrants, cannot be controlled in an orderly manner 
without industry and finance working together. In 
most trades to-day, however, this co-operation is 
lacking and industry and the country suffer. 

The nature of the committee’s reply to its second 
main question, we have already indicated. They 
* believe that in the development of the voluntary 
association the advantages of individual enterprise 
and responsibility are retained and the best solution 
of the problems facing industry will be achieved.” 
This conclusion is not reached without a full con- 
sideration of the advantages which compulsory 
powers might have in difficult cases. While volun- 
tary associations may have no method of dealing, 
for instance, with dissenting minorities, it is con- 
sidered that the introduction by Parliament of 
legislation containing the principle of the com- 
pulsion of minorities might introduce evils worse 
than those it was sought to cure. General powers of 
compulsion over a wide range of industry would 
necessarily be accompanied by a system of elaborate 
safeguards against exploitation, which would 
result in a degree of outside interference with 
industry which would seriously hamper its efficient 
conduct. They certainly touch on a vital point 
when they state that the problem of industry is 
not a static one and that rigidity, which would 
necessarily accompany compulsion, would have a 
cramping effect on leadership. They consider that 
many schemes of industrial planning ignore this 
factor and attach too much importance to the 
machinery of organisation. 

It is the fashion to say that the British are an 
illogical people and a phase of this common belief 
appears in the introductory remarks of the report 
where it is stated that “in conformity with our 
national characteristics industrial organisation has 
developed alongside of —not anticipated—the emerg- 
ence of a particular need for it.” Actually the British 
dislike for rigid, ready-made, schemes of organisa- 
tion or regulation is no evidence of illogicalness. It 
is the opposite. In a complicated sphere like that of 
modern industry, one is dealing to a large extent 
with unknowns and any logic worth the name will 
advance slowly and hesitate to draw sweeping con- 
clusions from a number of factors the definitions of 
half of which are probably wrong. This is the weak- 
ness of any type of government regulation. It must 
be specific, and to lay down rules for the conduct 
of an industry which in twenty years may have 
altered almost out of recognition, is not the way to 
assist the trade of this or any other country. 

Another point, which is really an aspect of that to 
which we have just referred, deserves separate 
mention. It is well made in the report which says 
that “ much of the progress of industry in the past, 
and many of the new inventions and methods which 
have brought prosperity . . . have been achieved 
by a progressive minority ...in advance of 
general opinion.” We quote this sentence with 
approval, but under the temptation to substitute 
the word “all” for ‘“ much.” To state the case 
very mildly, it can hardly be contended that 
bureaucratic control is likely to foster this type of 
progress. As the report says, however, there is 
another type of minority which is a drag upon an 
industry and it is doubtless with respect to it that 
Lord Melchett adds in the Minute, to which we have 
referred, that in his opinion there is a tendency 
in the report to over-emphasise the success of 
voluntary associations and to minimise the number 
of cases in which it may be found necessary to 
resort to compulsion. In dealing with difficult cases 
in which highly developed industries have failed to 
come to any voluntary agreement after years 0! 
trial, the committee considered the procedure of 
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putting the decision of the majority into force by 
Order in Council, when approved by an appointed 
tribunal and by the President of the Board of Trade, 
but expressed the opinion that this would be an 
undesirable addition to bureaucratic powers. Lord 
Melchett does not agree. He considers the method 
the most convenient one and that it would protect 
industries against the danger of their affairs being 
made the subject of party controversy in Parliament. 








NOTES. 


EMPIRE SuRVEY CONFERENCE. 


Tue Empire Survey Conference, which is being 
attended by representatives of the majority of the 


self-governing Dominions, of India, of Northern 
Ireland and of the various Colonies, Protectorates 
and Mandated Territories, was opened in London 
by the Secretary of State for the Colonies (the Right 
Hon. Malcolm MacDonald, M.P.), on Tuesday, 
July 23. In the course of his remarks, Mr. Mac- 
Donald referred to the importance of the surveyor 
and his work from the point of view of economic 
development and expressed his regret that in times 
of economic stress the Survey Vote was one of the 
first to suffer from the axe. He hoped that as the 
financial situation improved it would be found 
possible to devote more attention to this work and, 
in so doing, to take advantage of the advances that 
had recently been made in the science and technique 
of surveying. A glance at the agenda of the 
Conference will show what is being done in the 
direction indicated by the Minister. For while 
on the last occasion most attention was devoted 
to cadastral surveying, more time is now to be 
given to discussions on trigonometrical and topo- 
graphical surveying. Various aspects of air survey 
work are also to be discussed and the question of 
how far the surveyor can profit from recent advances 
in aviation and aerial photography is to be consi- 
dered. Another matter to be dealt with is the 
co-ordination of the African surveys, and it is hoped 
that an agreed plan will be worked out in the near 
future. Closely allied with this is the problem of 
completing the are of the thirteenth meridian. 


WARRANTIES ON THE SALE OF MACHINERY. 

Whoever buys a piece of machinery desires to be 
well assured that it will do the work required of it. 
To this end—as a prudent man of business—he 
will take care to insert in the contract some form 
of guarantee. The seller naturally will seek to cut 
down his responsibility as much as possible; the 
buyer will naturally want to be protected to the 
fullest extent. As a result, the average agreement 
for the sale or purchase of a machine usually 
contains something in the nature of a compromise 
on the question of guarantee, and the compromise 
is not always easy to interpret. A recent case 
(Millar v. Way (1935) 40 Com. Cas. 204), which 
was first heard by Mr. Justice Branson and then 
by the Court of Appeal, affords a good example. 
The plaintiffs in the action contracted to supply the 
defendants with a machine which would do certain 
specified work to the satisfaction of the defendant. 
The plaintiffs delivered a machine in pursuance of 
the contract, but it was not satisfactory. It was 
a machine said to be capable of washing 20 tons of 
gravel per hour, and this it could not do. After 
the plaintiffs had made several unsuccessful efforts 
to remedy its defects the defendants rejected it. 
The plaintiffs contended that the failure of the 
machine to give satisfaction was owing to improper 
use by the defendants, and the defendants con- 
tended that it was due to negligence or lack of 
skill on the part of the plaintiffs. The defendants 
had paid 350/. on account of the price of the machine, 
and the plaintiffs brought this action to recover the 
balance of the price; the defendants counter- 
claimed for the return of their 350/. and for certain 
expenses incurred by them in obtaining other 
machinery and in respect of other matters. The 
contract contained a guarantee by the plaintiffs to 
replace defective parts or make good defective 
workmanship, and added: “‘ We do not give any 
other guarantee, and we do not accept respon- 
sibility for consequential damages”; and the 
plaintiffs contended that by the latter clause they 


to the defendants by the fact that they had supplied 
a machine which was not in accordance with the 
contract. Mr. Justice Branson gave judgment for 
the defendants on the claim and on the counter- 
claim. It was on the facts, that the machine 
supplied by the plaintifis was not in accordance 
with the contract, and the defendants were justified 
in rejecting it; and that upon a true construction 
of the guarantee clause the plaintiffs were not 
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relieved from the obligation to pay damages arising 
directly and naturally from their breach of contract. 
The plaintiffs appealed, but the Court of Appeal 
dismissed the appeal, holding that the damages 
claimed by the defendants were the direct result 
of the plaintiffs’ breach of contract. It was con- 
tended (in effect) that the plaintiffs were merely 
bound to replace defective parts, but not to pay 
damages while the machine was idle on that account. 
Mr. Justice Branson did not take this view. He 
said :—‘‘ I think that under our law parties are at 
liberty to agree that one party shall supply goods 
to the other at a certain price, but that if he fails 
to do so the other shall have no remedy against 
him—damages ; but that would be a very curious 
agreement and would need to be made in the 
clearest and most unambiguous terms. The con- 
tention of the plaintiffs amounts to this; that they 
could contract to deliver goods, but that from mere 
caprice they could at the last moment refuse to 
deliver, and yet would not be liable to pay any 
damages. That does not seem to me to be a likely 
contract for business men to enter into, and I 
decline to put such a construction on the documents 
in the case.” 


BIsMvuTH IN COPPER. 


Asa result of the agreements concluded between 
the United Kingdom and the Dominions at Ottawa 
in 1932, a good deal of attention was directed to the 
question of the fuller utilisation of the Empire 
resources in raw copper. It was suspected, however, 
that some Empire brands of the metal contained 
proportions of bismuth, which, although minute, 
would militate against the free use of these materials 
for certain purposes. Realising the importance of 
the matter, the Fiscal-Policy Joint Committee of 
the Brass, Copper, and Nickel-Silver Industries 
appointed a technical sub-committee, the members 
of which met representatives of Empire copper 
producers, and the question was thoroughly dis- 
cussed. We are informed that it was early recog- 
nised, on both sides, that there appeared to be no 
generally agreed and reliable method of analysis 
for the small percentages involved, namely, of the 
order of less than 0-002 per cent. of bismuth. 
Accordingly, a chemical sub-committee, consisting 
of Drs. L. Aitchison and W. E. Alkins, and Messrs. 
F. T. Longman and T. C. Humphries, was formed to 
inquire into the matter. After some discussion, 
a method for the estimation of small proportions of 
bismuth in copper (up to 0-020 per cent.) was 
drawn up and issued, in May, 1933, for criticism. 
This was the colorimetric method in which the 
reaction between bismuth sulphate and potassium 
iodide is utilised. Bismuth tri-iodide is produced 
which dissolves in an excess of potassium iodide, 
producing a yellow solution ; this is then matched 
against standards. The committee added a foot- 
note to the effect that, for proportions less than 
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AGRICULTURE. 


‘THE papers presented to the agricultural section 
of the International Congress for Scientific 
Management were grouped under the five headings 
of mechanisation on the farm, the use of accounts 
in farm management, the preparation of produce 
for market, specialised versus mixed farming, 
and free subjects. Those of particular engineering 
interest were mainly confined to the first group, 
and we therefore propose to deal with this 
group more particularly. There were seven papers 
in the group, two being presented by delegates 
from Germany, two by delegates from Czechslovakia, 
and one each by delegates from Belgium, Great 
Britain, and Hungary. The Recorder for the sub- 
section was Professor J. A. Scott Watson. Broadly 
speaking, the subjects discussed in the papers fall 
under five headings, engineering problems, the 
co-operative use of machinery and the contract 
system, engineering instruction for farm workers, 
mechanisation in relation to organisation, and the 
social aspects of mechanisation. 

It was evident from the papers presented by the 
foreign delegates that the engineering and technical 
problems which had to be dealt with in the countries 
considered were generally similar to those met with 
in Great Britain. Typical examples which may be 
quoted were the use of pneumatic-tyred wheels on 
farm vehicles, improved methods of fodder con- 
servation, such as ensilage, steam heating, and dry- 
ing, the best methods of utilising the greatly increased 
power rendered available by the modern tractor, 
the use of “‘ combine ” machines, and rotary cultiva- 
tion. One of the most interesting papers, presented 
by Herr L. W. Ries, was entitled ‘‘ Die Einglie- 
derung der Maschine in die Arbeitswirtschaft des 
Betriebes und die Vorausberechnung ihrer Wirt- 
schaftlichkeit,” After pointing out that, in Ger- 
many, the use of machines on the farm was only of 
economic advantage if an improvement in the 
distribution of labour resulted, the author said 
that exact data were necessary to ascertain the 
balance of labour when a higher standard of mech- 
anisation was aimed at. In the ordinary course, 
the balance could only be reached by a lengthy 
period of adjustment, so that outlay and returns 
could not be accurately forecast. The Bornim 
method of labour analysis known was then discussed, 
by which it was possible to determine what elements 
should go to make up new farm apparatus, and a 
sufficiently accurate calculation of the efficiency of 
the measures adopted could be made. The analysis 
was essentially a graphical representation of the 
The ordinates showed daily labour 
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labours, the members of the chemical sub-committee 
felt justified in publishing a new rapid method 
suitable for the determination of bismuth, in refined 
and best-quality Bessemer coppers, in quantities of 
from 0-0002 per cent. to 0-005 per cent. 


Haddock in the Analyst, vol. lvii (1932) and vol. lix 
(1934), respectively. 
extracted from ammoniacal cyanide solutions by | t 


chloroform, while Mr. Haddock’s work was directed 





were relieved from liability for any damages caused 





of this detailed method are now obtainable from 


at the same time a thorough examination of {crops during growth, and transport. 
published literature was made. As a result of their! afforded clear evidence that a reduction in draught 
animals was only possible by a simultaneous mech- 
anisation or other form of improvement of field work 
and transport work, and also of harvesting. 
author showed that the value of tractors operat- 
The | ing grass mowers and grain reapers by a power 
method is based on the results published by Messrs. | take-off, and also the use of rubber-tyred carts, was 
N. L. Allport and G. H. Skrimshire and by Mr. | debatable. 

an improvement could be effected by introducing 
The former authors drew) the tractor to effect a slightly different seasonal 
attention to the fact that bismuth and lead are | distribution of the field work. Further information 


0-002 per cent. of bismuth, the method outlined | together. A simplified example was given of a 
might not be trustworthy. Numerous replies,| draught animal labour analysis on a German estate, 
containing helpful comments, were received, and | showing tilling, seeding, crop cutting, tending of 
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It was demonstratable, however, that 


hat could be obtained from the charts, and utilised 


means of a solution of diphenylthiocarbazone in| in future operations, was the influence of varying 
weather on labour distribution, and whether the 
at improving the colorimetric procedure. or ad intensity of labour outlay harmonised with the 
intensity of the cropping system. Perhaps the most 
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important advantage of the system, however, was 
that it threw light on the question of whether 
mechanisation would render possible a different 
form of farm organisation, such as a new and more | 
favourable distribution of crop acreage. 

The second German paper, entitled “ Die Mas- 
chinen und Geriite in der Landwirtschaft,” pre- 
sented by Dip.-Ing. K. Dérffel, stressed the value of 
technical organisation and of mechanisation from 
the point of view of relieving the peasantry of both 
sexes from heavy work, while enabling them to 





support themselves on the produce of their own land. 

The author gave prominence to the importance of | 
organising permanent supervision and testing of | 
the equipment used, and also the importance of a| 
thorough training of the rural classes in the requisite | 
technical knowledge. He then passed on to the| 
progress made in Germany in the fight against | 
diseases and insect pests, striking results having 

been obtained by the use of apparatus for spraying 

destructive fluids, and by means of itinerant 

organisations for the cleansing of seed wheat. The | 
increasing use of reaping machines had greatly 

reduced grain wastage, and sterilization by steam | 
of potatoes, and storing green fodder in silos, had | 
protected such products against decay. These 

measures were receiving attention on British as well | 
as on German farms, but in concluding his paper, | 
Dipl.-Ing. Dérffel dealt with a problem which has 

received but little attention in this country. Very 
determined efforts were being made in Germany to | 
render the country independent of imported fuels, | 
and the use of gas producers utilising wood and | 
lignite on road vehicles and tractors had been the | 
subject of extensive experiments. It was pointed out 

that similar experiments made earlier in other 
countries were not always successful. Scientific tests 
were initiated in Germany about three years ago 
and progress in the elimination of defects in the 

plant used had been so satisfactory that over 1,000 
commercial vehicles were now running on wood gas. | 
A small plant, specially designed for use with} 
stationary farm plant, had been designed and was 
now undergoing tests. 

The paper submitted by the British delegate, 
Mr. C. 8. Orwin, was entitled ‘“* Mechanisation on the 
Farm,” and dealt with the subject on a broad basis. | 
The author assumed that the extended application | 
of mechanical power was essential to the mainten- | 
ance of efficiency, and made the important point | 
that, up to the present, mechanisation on British | 
farms had been applied mainly to reduce labour costs | 
under systems of farming which had long been | 
standardised on the basis of a very different power | 
unit. Continuing, he said that in British agricul- | 
ture, standardisation of the farm itself, its layout | 
and its buildings, was impossible, but that stand- 
ardisation of farming systems had been achieved. | 
The suggestion of the paper was that mechanisation 
opened up an entirely new field, and called for a 
complete reconsideration of the standardised systems 
and the evolution of new ones, if the maximum 
economic advantage was to be taken of the new! 
technique. As would be expected from the author, | 
who is the director of the Agricultural Economies | 
Research Institute, Oxford, the paper was a thought- | 
ful and valuable contribution to the subject discussed. 
The difference in the conditions between home farms | 
and those of such countries as Australia and New | 
Zealand was referred to, and it was stated that the | 
handicaps to mechanisation in this country, which 
include the striking variations in the size and shape | 
of farms, the fact that fields comprising a particular 
holding may not even be contiguous, and that the 
homestead might be located regardless of economy in 
operation, must be accepted. It is difficult to 
assent to this view without considerable reservations, | 
and in our opinion, a very considerable amount 
might be done in the direction of removing these 
and similar obstacles. The author stated that 
Agricultural Statistics indicates a tendency towards | 
the absorption of small farms into larger ones. It was 
also stated that progressive farmers in many places 
have removed or are removing obstructions to the 
use of power-drawn implements, and there appears 
to be no fundamental reason why the layout of a| 
farm in selected areas should not more nearly| 
correspond to that, say, of a works for the production | 





of motor vehicles. The author was justifiably severe | 
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on the casual way in which the tractor is employed 
on many farms, and pointed out that power farming 
had got to be studied and elaborated until, in any 
given set of circumstances, it was as clearly standard- 
ised as farming routine had been for long years before 
the introduction of the internal-combustion engine. 
The opinion was expressed that there is probably no 
land unsuited to the tractor and the implements 
and machines which it operates, a statement which 
we suspect will be vigorously disputed. The need of 
more research and educational work on mechanisa- 
tion was stressed, and the paper concluded with an 
expression of the author’s opinion that a new genera- 
tion of farmers will be necessary before mechanisa- 
tion can have its full effect. 

Of the remaining papers in the group, that 
entitled “La Machinisme dans |’Organisation du 
Travail Agricole,” by M. Georges Bouckaert, con- 
sisted of a short review of mechanisation as applied 
to conditions in Belgium. The writer considered 
the regularising part played by machinery in both 
external and internal farm work. In field work, 
mechanisation afforded a remedy for two hindrances 
to organisation : lack of supervision and unsuitable 
weather conditions, by speeding up the work and 
shortening the duration of outdoor operations. To 
this effect, more machinery should be available than 
was strictly necessary. Two procedures were open 
to adoption, increasing the number of implements 
or increasing their efficiency, a problem which should 
be solved by engineers. The emergency motive 
power should be supplied by the tractor. In indoor 
work, the diversity of the operations and the distri- 
bution of the buildings did not allow the machinery 
to operate with full effect, but in concluding the 
paper, the author expressed the opinion that proper 
adaptation would make up for this disadvantage. 

The paper presented by the Hungarian delegate, 
M. Imre Rothmeyer, was entitled “ Agricultural 
Machines in Farm Work,” and contained a detailed 
account of the expansion of the use of the principal 
agricultural machines in Hungarian agriculture, and 
also how their use had influenced social and economic 
life. Some of the figures given were of interest for 
comparison with the corresponding data for Great 
There were 526 double-ended steam 
ploughs in use in 1925; this figure fell to 480 in 1929, 
and again to 420 in 1934. The latter figure repre- 
sented 5-18 per cent. of the total arable ground 
ploughed. The number of oil tractors in 1925 was 
1,183, made up of 824 paraffin models, 68 petrol 
models, and 98 crude-oil models. By 1929, as many 
as 5,300 were in use, representing 17-5 per cent. 
of the total arable land ploughed, but by 1934 the 
figure had fallen to 3,200, representing 10-53 per 
cent. of the total arable land ploughed. The author 
stated that a few people in the country had recently 
insisted on the necessity for rationalising the use of 
agricultural machines, but that the question had 
not received the prominence given to it in other 
countries, due to the fact that mechanical ploughing 
had only had a slight influence on the labour market. 
Regarding harvesting machines, the author men- 
tioned that unemployment would increase if their 
use became more general, the harvest being usually 
reaped by manual labour. The landowner was fully 
aware of the importance of the harvesting machine, 
but would not deprive poor peasants of their chance 
of earning their daily bread. There were some 
19,220 threshing machines in use in the country, of 
which 2,549 were driven by electricity. The com- 
bined harvester-thresher was unsuitable, as it was 
constructed to cut only fully-ripe and hard-grained 
wheat, but in Hungary reaping under these condi- 
tions would mean a loss both in quantity and quality. 
The author concluded by stating that owing to the 
general crisis and to avoid unemployment, the use 
of agricultural machinery in the country was 
stationary or falling. The two papers by Czecho- 
slovakian delegates were one entitled “ Préparation 
d’un Fumier de Bonne Qualité Suivant le Procédé 
d’Uhrinéves,” by V. Rosam, and the second entitled 
“Economie du Travail dans la Distribution du 
Fumier et de Quelques Engrais Chimiques,” by the 
same author. The first paper described the 
Uhrinéves process of carting the manure, resulting 
from cut litter straw of great absorption capacity, 
into heaps formed into rectangular prisms 4 m. wide, 
8m longand3m. high. The shape was maintained 
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by means of a wooden frame which was lifted by a 
lever as the layer grew. The heap was smeared with 
clay and was decomposed in about four months. 
The manure obtained in the process was claimed 
to be of superior quality and more easily scattered 
and ploughed in. The second paper dealt with the 
design of a distributor, which could be attached to 
any vehicle, breaking up the lumps of manure and 
scattering them uniformly. A cultivator provided 
with small ploughshares could be attached behind 
the distributor to work the manure immediately 
into the soil. 

Of the three remaining sub-sections in the agri- 
cultural section, those dealing with the use of 
accounts in farm management and with the pre- 
paration of produce for market were somewhat out- 
side the scope of engineering, but the sub-section 
dealing with specialised versus mixed farming, had 
a certain bearing on mechanisation. The Recorder 
in this section was Sir John Russell, who pointed 
out that until comparatively recently agriculture in 
all old countries was mixed, production attaining its 
highest development when the live-stock and crop 
sides were most intimately interwoven. After 
describing the rotation of crops, Sir John pointed out 
that in spite of its efficiency, mixed farming broke 
down before the simplified farming of the new 
countries. Our farmers then took to specialised 
farming, which enabled them to make use of the 
resources of science and engineering, and to intro- 
duce better business methods into the production 
and marketing of their commodities. The recent 
financial crisis had shown, however, that the 
specialised farm, in spite of its greater efficiency as 
a productive unit, had less stability than a mixed 
farm. For this and other reasons, various European 
countries, notably Germany and Italy, were foster- 
ing mixed and peasant farms, and endeavouring to 
counteract the tendency towards specialisation. 


EDUCATION. 

THE papers in the section devoted to education 
and training were subdivided into four main groups 
dealing, respectively, with preliminary education; 
sources of recruitment and methods of selection; 
objects and methods of training and further educa- 
tion; and avoidance of excess and waste of personnel 
selected and trained for high administrative posi- 
tions. The papers as a whole covered a very wide 
field, as such subjects as intelligence and aptitude 
tests, the organisation of large industries, the ration- 
alisation of company groups, the training of staffs 
for specialised businesses, and even the use of physiog- 
nomy and horoscopes in ascertaining character, 
were included. The Recorder of the first sub- 
section was Mr. A. Abbott, and in his report he 
comments on the fact that in the three countries 
coming under review, England, Italy and Sweden, 
workshop training forms part of the school curti- 
culum of those students who intend to enter industry. 
In England, this training is provided mainly in 
the junior technical school, but only about one-fifth 
of the total time in such schools is devoted to 
workshop instruction, the remaining time being 
employed to continue the pupil’s general education. 
In Sweden, there are “ workshop schools,” in which 
the workshop training is sometimes given in neigh- 
bouring works. In Italy, a large number of schools 
provide both theoretical and workshop training. 
The controversy as to whether a university should 
precede a workshop training, or vice versa, is only 
touched on incidentally, the Recorder remarking 
that the inherent qualities of those who pass through 
the university first are not revealed until they are 
much older than the great majority of recruits, 
and for this reason, it is necessary to enquire closely 
into the part that they have taken in the corporate 
life of the university. Three of the four contri- 
butors to the sub-section stressed the need for 
every man who is to occupy a position of high 
responsibility to possess those personal qualities 
which may collectively be described as those of 
leadership. One of the contributors goes so far 48 
to say that the real problem is to discern these 
qualities as early as possible, and that the training 
and experience necessary for progressive advance- 
ment then become secondary, though important, 
considerations. It was implied by each of the 
contributors that, in general, a young man should 
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have received a type of education having a quite 
direct bearing on the kind of work on which he 
was to be engaged. This view is not universally 
accepted in England, at any rate so far as high 
administrative posts are concerned. 

The first paper in the sub-section was entitled 
“ Methods of Selection, Education and Training 
of Personnel Suitable for High Administrative 
Positions,” and was by Mr. A. P. M. Fleming. | 
As the title of the paper implies, some of the questions | 
dealt with by Mr. Fleming were discussed in more | 
detail in other sub-sections. The author laid 





great stress on personal qualities as essentials to | Industries, Limited, were discussed, while in a 


success in high administrative positions, and 
then considered the problem of selecting and training 
administrative personnel. He said that this might 
be dealt with in two stages, first by providing a 
reservoir of suitably selected and trained staff 
for minor positions, and then from this body making 
a further selection of those possessing the requisite 


personal qualities. The personnel so _ selected 
should be afforded opportunities for acquiring 
wider administrative experience. The various 


sources of recruitment were indicated, together 
with the training necessary for the entrants from 
the various educational levels. The difference 
in the problem as it concerned the producer and 
consumer types of industry was shown, and 
examples were given of the methods of selection 
and training adopted for both types. Finally, the 
national importance of more adequate attention 
to the problem of maintaining first-class manage- 
ment was stressed. 

Among the other papers in the sub-section, one 
entitled ‘‘Educazione Preventiva,” by Professor 
M. Catalano, described the organisation of prelimi- 
nary instruction in Italy, stating that it aimed at 
establishing a direct collaboration between the 
economic life and the school in the preparation of 
working citizens, and giving to all young men a 
professional preparation based on technical know- 
ledge and on technical and practical ideas. The 
paper included a description of the character of the 
preparatory instruction, and mentioned that. the 
schools included a general course of two years, and a 
specialised course of one year, in preparation for the 
activities connected with agriculture, industry, 
and commerce. 

Of papers, in other sub-sections the psycho-tech- 
nical study of personnel in Italy is discussed in a 
paper entitled ‘‘ Indicationi Preliminari di Linee 
Direttive per Eventuali Provedimenti di Selezione, di 
Educazione e di Eliminazione su Base Psicotecnica 
del Personale Dirigente,”’ by Professors M. Ponzo 
and F. Banissoni, and the same study in Switzerland 
is discussed in a paper eptitled “‘ Méthodes de 
Sélection des Individualités Susceptibles d’Occuper 
des Postes de Direction,” by M. Georges Baer. 
A third paper covering much the same ground, 
entitled ‘ Sélection, Education et Per‘fectionnment 
des Individualités Susceptibles d’Occuper des Postes 
de Direction,” was presented by M. W. Dériaz, a 
Swiss delegate. 

The only other paper to which attention need 
be particularly directed was one entitled ‘“‘ The 
Réles of the Case System and the Conference 
System in Management Training,” by Mr. T. H. 
Burnham and Mr. G. A. Robinson. In this paper, 
the discussion of training methods was based on 
experience over the last three years with four 
different management courses comprising over 300 
members, all possessing industrial experience. The 
technique employed in conducting for the groups 
in question courses by the Case method and by the 
Conference method was described, and the advan- 
tages and possible shortcomings of each deduced. 
It was concluded that a combination of the two 
systems provided the best training method for 
students of mature mind who possess the industrial 
background. Specimen syllabuses were given of 
courses conducted by each of the two methods, 
and by a combination of the two. 

Finally, we may refer to four papers in the Develop- 
ment Section. Mr.C. A. Lee, in a paper entitled 
‘ Methods of Inculcating Modern Management Prin- 
ciples and Practices in a Small-Scale Undertaking,” 
said that the principles of modern business must first 
be inculeated into the minds of directors, next 


carefully taught to the foreman of the first process 
to be investigated, to secure his intelligent co-opera- 
tion. Only when the first results of reorganisation 
had aroused interest should general instruction 
be given. In a small factory, the personal note 
was of great importance, and formal methods of 
instruction should be avoided. The instruction 
should be periodically repeated by means of re- 
fresher courses. In a paper on “ Methods of Incul- 
cating Modern Management, Principles and Practice 
in Large-Scale Undertakings,” by Mr. H. J. Mitchell, 
| the methods adopted by Messrs. Imperial Chemical 


| paper entitled ‘* Rationalisation of the Management 
| of Companies under a Merger,” Mr. C. G. Renold 
ery with the merger of Hans Renold, Limited, 
and the Coventry Chain Company, Limited, 
| together with their subsidiary companies. 
| An interesting organisation was described by 
Mr. J. F, Van Oss and Dr. H. C. King in a paper 
jentitled ‘Improving Management of Public Ser- 
vices and Departments.” The organisation de- 
|seribed has operated for the last fifteen years in 
Holland for the purposes of rendering public services 
more economical and more efficient. It consists 
in the appointment of one or more independent 
consulting officers, who, in municipalities, are 
placed under the orders of the Mayor. These 
consultants investigate the organisation of services 
and departments, and their plans and proposals, 
and give advice or put forward amendments thereon. 
They can be consulted on almost any subject and 
their work is generally confidential. Experience 
has shown that the arrangement pays its way well, 
and proves very useful in promoting efficient public 
management, 








PLENARY SESSION. 
At the Plenary Session, which was held on 
Thursday morning, July 18, in the Central Hall, 
Westminster, two papers, both on the subject of 
‘ The Simplification of Data—the Place of Statistics 
and the Standardisation of Terms,’’ were presented 
by Dr. B. Howell Wilson and Dr. von Keltsch, 
respectively. 
Dr. Wilson said there was need for a common 
language, a lingua franca, for the quantitative 
description and definition of the values, qualities, 
properties or condition of things, which it was the 
function of scientific management to control. 
Scientific management in any field must be con- 
cerned with the interpretation of numerical data 
applicable to the articles of commerce. The data 
must be refined so that they received a commu- 
nicable connotation and thereby became acceptable 
as tokens in commercial transactions. In this 
process of simplification a statistical procedure of 
some sort was inevitable, and it was wise to recog- 
nise the importance of this, since in further commer- 
cial transactions it tended to a substitution of a 
quantitative description for the actual goods. These 
were bought on a basis of description, assuming that 
the actual goods would conform to that description. 
It might therefore logically be urged that the adver- 
tiser should be required to state in quantitative 
terms the range of variation about a mean to be 
expected in any specific property claimed. Such 
variation should, and must, be estimated before 
any claims could be made with safety. 
Specifications not provided with adequate safe- 
guards based on a statistical analysis of variation 
of material, and in which the test criteria were not 
correlated with performance characteristics, were 
dangerous—or rather, might be misused. For 
instance, if a minimum test value for the tensile 
strength of a Portland cement was specified without 
a corresponding maximum, an attractive oppor- 
tunity was offered to the enterprising salesman to 
impress on his customer “‘ how much better than 
the standard ”’ his product was. This reacted on the 
producers, and a process of evolution might then 
set in for early tensile strength, as a result of 
competition for higher and yet higher test values. 
Such an evolution, being based on what was not a 
property in use but on an index of quality, might 
have undesirable results, such as high heat evolu- 
tion and large shrinkages. The moral was that if 
an index of quality was used in a specification the 
maximum as well as the minimum limits must be 


could be established over the whole range of 
variation. 

Much could be done by the adoption of uniform 
methods for the quantitative expression of measure- 
ments and by agreement as to sampling procedure. 
Moreover, when the results of agreed tests were to 
| be embodied in specifications, a statistical inter- 
pretation of test results carried out under precisely 
| specified conditions and in adequate volume was a 
pre-requisite to the drawing up of efficient provi- 
sions for sampling and discriminatory clauses. A 
wide extension of the scope and efficiency of speci- 
fication was possible by applying statistical controls 
to the results of routine testing carried out by the 
manufacturer or producer. This would, however, 
involve the administration of certification by a 
government or independent authority endowed with 
powers of inspection of records, coupled with a 
system of check testing. 

In the course of his paper, Dr. von Keltsch said 
that though the value and importance of economic 
and operating statistics were now fully recognised, 
in too many cases during the depression business 
men had at best been only able to state the extent 
of their losses, and not the sources of their non- 
paying capacity and extravagance. It was only 
carefully compiled operating statistics, particularly 
those based on clearly thought-out ‘‘ operating 
accounts,’’ which could give information regarding 
the profit and loss of the entire undertaking and 
of each individual department, as well as that 
regarding the progress, or otherwise, being made in 
such items as cost distribution, conditions of 
production, employment, and wages. 

A first step towards rendering statistics profitable 

was some notation which would be internationally 
comprehensible, as musical notation was in art. 
This obviously fundamental requisite was difficult 
to achieve for the simple reason that every business 
manager would like to write and speak in his own 
language, so as not to be delivered completely into 
the hands of his competitors. Though such an atti- 
tude might be expected to become increasingly more 
rare, there still remained the necessity for generally 
comprehensible business and economic forms of 
expression, so that the work done might be measured 
and assessed. At present two statistical statements 
with the same figures as data might still be funda- 
mentally different, and two divergent statistical 
rows of figures might agree as regards their contents 
if one was based on the calendar and the other on 
the working-day month. 
An even more powerful obstruction to uniformity 
in statistice was the difference in the interpretation 
of many commercial and technical expressions, with 
the result that there was constant confusion between 
productive and unproductive wages, cost of manu- 
facture and cost price, expenses, ordinary and special 
costs on fixed, variable, progressive and regressive 
costs, and so on. In national economics, too, there 
were still an immense number of undefined elemen- 
tary conceptions. For instance, it was impossible 
to draw up statistics of the numbers of factories 
and workshops in a country because the line of 
demarcation between business operations and enter- 
prise was still in an absolutely fluid state. Another 
no less fundamental requisite was a uniform tech- 
nique in collecting, preparing and representing 
statistics ; that amounted to the standardisation of 
statistical methods. This having been done, the next 
step was a systematic building-up of statistical work 
in business operations, it being laid down what pro- 
ceedings were to be the subject of statistics and 
in what standard form they were to be presented. 
In this way a uniform “ language ”’ could be attained, 
providing reliable possibilities of comparison. 


CoNCLUSION. 


At the closing session on Thursday afternoon, 
held in the Central Hall, the chair was taken by 
Sir George Beharrell, who, in opening the proceed- 
ings, expressed deep appreciation of the presence 
of H.R.H. The Prince of Wales at the meeting, 
mentioning that the Prince had taken the greatest 
interest in the International Congress during the 
whole period of preparation for tne London meeting, 
extending over two years. 

His Royal Highness who was Patron of the Con- 








explained to the general works manager, then 





stated unless a strict correlation with performance 





gress, said that he was glad to be present at the 
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closing session, as he felt that the Congress would 
be regarded as a notable landmark in the industrial 
progress of this and other countries. The important 
principles which had been the subject of the dis- 
cussions, dealing as they had with the training and 
selection of personnel, the working of the factory, 
the farm, and the home, must have created new 
lines of thought for all. As he was personally 
interested in farming both in this country and in| 
Canada, the agricultural section had made a special 
appeal to him, and in this connection the develop- 
ment of modern technique and equipment was of 
great importance because it produced new problems 
in its application. It was clear that technical 
development and management were very closely | 
allied, and it seemed that this connection would | 
become closer as time went on. He would call 
the attention of ambitious young people to the | 
proceedings of the conference, which they should 
follow with close interest, since the wise use of the 
information placed at their disposal might save 
them years of painful experience. Continuing, 
the Prince said that perhaps the most obvious 
appeal of the meetings was to those who were 
directly concerned in adapting industry to changing 
world conditions, because their responsibility for | 
policy forced them to try to forecast future trends | 
and developments. There was abundant evidence | 
that the organised discussions at the five previous 
Congresses held in other countries had _ borne}! 
valuable fruit in inspiration and increased efficiency. 
In conclusion, he said that, in his opinion, con- 
ferences where discussions could take place free 
and unfettered, as in the one just closing, between 
delegates of all nations, played a very useful part 
in promoting international understanding, as they | 
encouraged members from the different countries 
to get to know one another well through seeking | 
common objectives. 
After the Prince's speech had been translated into 
French and German, Professor T. Limperg, the Presi- | 
dent of the International Committee for Scientific | 
Management, thanked His Royal Highness for| 
his presence. He then proposed a vote of thanks | 
to the British Organising Committee. In response, | 
Sir George Beharrell said that scientific management | 
was not an end in itself, but that they were striving | 
to improve the standard of living throughout the | 
world. The proceedings then closed. 


THE CONVEYANCE OF SOLID | 
PARTICLES BY FLUID SUSPENSION.| 
By R. F. Davis, B.Se., A.C.G.L., D.L.C. | 


(Concluded from page 3.) 


(3) The Saturation Velocity of a Horizontally- 
Flowing Gas Conveying Solid Particles in Suspension. | 

A fine powder, as is well known, behaves in many re- | 
spects similarly to a liquid, and according to Martin,* | 
* A fixed volume of air passing at a fixed speed | 
through a homogeneous powder, will carry over or 
evaporate the powder at a fixed rate, just as a 
liquid at a fixed temperature will evaporate at a 
constant rate. The same volume of air will always 
carry with it the same weight of powder (i.e., be 
saturated with it) when passed at the same speed. 
The higher the speed of the air, the larger the | 
weight of powder carried . . . the speed of the air | 
passing through the powder playing the same part 
as the temperature to which the liquid is subjected.” 

It is proposed to carry the above analogy a stage | 
farther; thus, in the case of a liquid evaporating | 
into a gas, the particles of liquid are of molecular | 
size and the number taken up by the gas depends, 
among other things, on the molecular velocity of 
the gas, or in other words its temperature. At 
higher temperatures, the molecular velocity of the 
gas is greater, and more liquid molecules can be 
supported by it. In the case of a powder, the | 
particles taken up by the gas are of measurable | 
size, and the number will depend on the measurable 
velocity of the gas in place of its molecular velocity 
or temperature. It is, therefore, allowable to refer | 
to a powder, when dispersed in a gas, as exerting | 
the equivalent of a partial pressure in the mixture, 
just as a liquid exerts a partial pressure when 


* G. Martin 1 Treatise on Chemical Engineering, 
page 31,1 | 
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dispersed molecularly in a gas, and to arrive at its 
magnitude by a similar process as for a liquid. 

As in the case of a liquid containing particles in 
suspension, the conditions under which a solid 
particle is taken up into a _horizontally-flowing 
stream of gas already containing particles in suspen- 
sion can also be expressed by equation (2), namely 

peA psa A Wa, 
but in place of the static head due to the clear liquid, 
we will substitute P, the absolute pressure of the 
gas, so that 
U? 


2g 


pt P, 
where v is the specific volume of the gas at pressure 
P. 

The static pressure of the mixture of gas and 
suspended particles cannot be directly obtained, 
as in the case of a liquid conveying particles in 
suspension, but can be compared, as already 
mentioned, with the conditions existing in a gas 
saturated by liquid vapour. A gas suspension 
of necessity be confined within a closed 
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system of pipes or vessels before it can reach a 
state of saturation by solid particles. Consider, 
therefore, an enclosed volume of clear gas occupying 
initially a volume V at pressure P, into which is 
introduced a volume of solid particles Vs without 
any gas entering or leaving the system. The gas 
will be compressed from the original volume V to 
(V Vs) and, therefore, the pressure within the 
system will rise from P to 
VP 
V Vs 
If W is the total weight of powder introduced 
and o its solid density, then 
W 
e ; 
also, it is more usual, in the case of a gas containing 
a powder in suspension, to express the concentration 
of solids by the inverse ratio, which may be termed 
the dispersion, and is measured by the volume of 
gas per unit weight of solid. Thus, 
V 5 W, 


Vs 


where 6 is the dispersion or volume of gas at pressure 
P per unit weight of solid in suspension. 
The equivalent static pressure of the mixture of 


| gas and solids in suspension is, therefore, given by 


8sWP 
Ww 


boP 


VP 
, 3e— i 


Ps 
\ \ 
’ 8 Ww 


Che static pressure due to the introduction of the 
powder into the gas is, in fact, analogous to the 
expression for the partial pressure of a liquid in a 
saturated vapour. An example taken from standard 
tables* for air and water will, perhaps, make the 
analogy clearer. Thus, at a temperature of 120 deg. 
F., 1 lb. of dry air occupies a volume of 14-62 cub. ft. 
at atmospheric pressure, while the same weight of 


| airsaturated with water vapour occupies 16°52 cub. ft. 


If, however, the mixture of air and vapour were 
subsequently confined within the same volume as 
the original pound of dry air, the pressure of the 
mixture would rise, or alternatively, under atmos- 
pheric conditions, the partial pressure of the air 

— 14-7 13-0 lb. per square 


be 
"16-52 


would 
* G. A. Goodenough Properties of Steam and 
immonia, page 86. 
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inch, and the partial pressure of the vapour 
(14-7 — 13-0) = 1-7 Ib. per square inch, corre. 
sponding to the tabulated value. 

Returning to equation (2) for the equilibrium of 
a particle just about to enter the gas stream, and 
substituting the equivalent values of p, and p_, 
we have 


Wa, 
whence 
U,* ( ba Vv 1 
poo ww DP 
2gv ba— 1 ) x(° >) 
In the case of a gas containing particles in 


suspension, is very small compared with oa (e.g, 


about one-thousandth for powdered coal in air at 
70 deg. F.), and may be neglected, that is, the 
actual weight of the material may be taken, instead 
of its apparent weight. The above equation then 
reduces to 
: ( 1 ) Vv x 
bo— 1 A 


whence 


| an. sapapie 
J » » bes « a 

= Vv 2gv(fo+ 5-5) (8) 
This is the general equation for 
velocity of a horizontally-flowing 
solid particles in suspension. For 
particles, 


the saturation 
gas conveying 
solid spherical 


£ 2da P 
MV 20°F + ge=1)- 
Further, in most practical problems, it will be 
found that the (— 1) in the quantity (3 — 1) 
may be neglected without appreciable error, so that 
in F.P.S. units, the equation for solid spherical 
particles in a gas simplifies to 


Us 


P 2da P 
When 5= o, that is clear gas conditions, the 
above equation reduces to equation (5), page 2, 
ante, giving the initial mixing velocity Uo. 

As an example of the application of the above 
analysis, suppose it is required to find the minimum 
theoretical velocity necessary to prevent powdered 
coal size 100 I.M.M. from settling out in a horizontal 
pipe, when suspended in air at a temperature of 
120 deg. F., the absolute pressure in the pipe being 
14-5 lb. persquare inch and the dispersion 40 cub. ft. 
of air per lb. of coal. 

Air at 120 deg. F., specific volume v = 14-6 cub. ft. 
per lb. 

Absolute pressure of air, P 
square foot. 


(9) 


14-5 x 144 lb. per 


0-005 


12 


Diameter of coal particles d ft. Disper- 


sion 6 = 40 cub. ft. per Ib. 

Solid density of bituminous coal o 
cubic foot. 

According to equation (9), therefore, 


8-03 \/ 


80 Ib. per 


80 14-5 
40 


14-6 


(2 x 0-005 x 
( 3x 12 


25-2 ft. per second. 


, 144 
~ 80 

In practice it is desirable to introduce a factor of 
safety against material settling out and to take 
into account non-uniformity of velocity and dis- 
persion, the latter always occurring at changes in 
direction of flow, due to the separating effect of 
centrifugal force. In addition, variation may 
occur in particle size and the rate of feed. To 
make allowance for the above effects, it is suggested 
that a factor of safety of at least 1} on the theoretical 
saturation velocity should be specified. Thus the 
calculated velocity of 25-2 ft. in the above example 
would be increased to 38 ft. per second as a minimum 
practical velocity. 

The curves shown in Fig. 6 have been constructed 
from the above equations, and indicate their further 
application to practical problems. The velocities 
are the theoretical values and a factor of safety 
against the possibility of permanent settling out 
should be allowed for. 

Although the above analysis has not yet been 
checked by direct experiment, wherever possible, 
results have been compared with known practical 
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data, and their agreement tends to confirm its 
general applicability. 

In conclusion, the author wishes to thank Messrs. 
International Combustion, Limited, for the assistance 
given by their extensive experience in the pneu- 
matic conveyance of powders of all descriptions, 
and likewise in the pumping of slurries. 








PHYSICAL TESTS FOR DUST 
HAZARDS 


Wits an average of over 100 deaths and with 100,0001. 
compensation claims arising from silicosis alone, the 
importance of eliminating dangerous dust from the 
atmosphere of works and quarries need not be exag- 
gerated. Mining and quarrying are operations chiefly 
responsible for the prevalence of silicosis, but the 
chemical and allied trades often involve no less risk 
from the presence of other types of dusts. It is 
therefore interesting that a recent report of the Medical 
Research Council (Physical Methods for the Estimation 
of the Dust Hazard in Industry, by H. L. Green and 
H. H. Watson. H.M. Stationery Office, 1935, ls. Od. 
net) not only reviews the merits and drawbacks of 
various dust-sampling instruments but devotes consi- 
derable space to the construction and operation of a 
hot-wire thermal precipitator, which has been developed 
by the authors from an original design of Professor 
Whytlaw-Gray and Dr. R. Lomax. The report 
points out that not only is the chemical nature of dust 
an important factor, silica being obnoxious while 
calcium carbonate is innocuous, for example, but also 
that the number and size of particles are major points, 
for all particles found in the silicotic lungs of workers 
are less than 5 yw in diameter. 

Progress in sampling or estimating dusts has greatly 
increased during the last ten years, during which the 
number of different forms of apparatus has been 
reduced. Although the standard instrument for 
counting particles between 0-2 yu and 5 yp is the special 
ultra-microscope described by Whytlaw-Gray and 
Patterson in their textbook on Smoke (Arnold and 
Company), this method giving results in agreement 
with sedimentation tests, yet the latter was used by the 
authors of the report as being more convenient. They 
first tested the Greenburg-Smith impinger dust- 
sampling device used by the U.S. Public Health 
Service, the dust-laden air being drawn through a 
glass tube and impinging at high speed on to a glass 
plate immersed in water, counts of the particles in the 
water being made. After a series of experiments 
on this method Green and Watson summarise the 
advantages and disadvantages. Among the former 
are: that dust from a large volume of air can be 
studied, low and high concentrations can be dealt with, 
and samples can be tested over a period of time. 
Disadvantages are concerned with the breaking up 
of larger particles by the shock of impact, with the 
lower limit of detectability, and with the fact that 
soluble dusts cannot be analysed (although the use 
of another liquid would be expected to cancel this 
objection). A second type of apparatus is the Koni- 
meter, in which dust-laden air impinges on an adhesive 
layer supported on a glass plate. Two forms are the 
Kotze and the circular type, these differing chiefly in 
dimensions ; and the latter combined with the alter- 
native method of examining the slide, viz., after ignition 
to rid it of the glycerine jelly and of volatile particles, 
was adopted by the authors. Here again, while 
advantages such as portability, adaptability to in- 
accessible positions, were in evidence, there are 
prominent disadvantages ; for example, errors of single 
observations may be too high, the small sample of air 
used may not be representative, efficiency is low except 
for low number counts, while counting is difficult 
even to a trained observer. Before passing to the new 
thermal precipitator a further apparatus was tried, 
this being the well-known Owen jet dust counter, 
used not only to investigate cases of atmospheric 
pollution but also to examine dust-containing air. 
Since the standard apparatus is fully dealt with in 
the literature, all that is necessary to state here are 
the objections that the method is more efficient for 
smaller than for larger particles, that it cannot be used 
continuously over long periods and that it gives errors 
in highly concentrated air samples owing to aggregation. 

Since none of the above instruments proved satis- 
factory for the investigation, the authors turned their 
attention to the hot-wire thermal precipitator, an 
apparatus which was found eventually to satisfy most 
of the requirements for fundamental and comparative 
work. It consists of a rectangular channel between 
two brass blocks separated by strips of mica, and two 
parallel wires of nichrome stretched across the channel 
Opposite to two microscope cover slips supported in the 
faces of the blocks. Suspended particles are removed 
from the air as it streams slowly past the wires which 
are heated by a current from an accumulator, the 
particles being precipitated by thermal repulsion and 


deposited on the glass slips which can be removed 
for counting under a high-power microscope. The 
blocks of metal serve to keep the cover-glasses cool 
enough to ensure a sufficient temperature gradient 
for total deposition, and 50 c.c. of air are drawn 
through in 10 minutes by use of an aspirator, the 
records on the slides being counted as in the case of 
jet records. An improved instrument used later by 
the authors contains only one wire, while Bakelite 
strips replace mica so as to give the accurate spacing 
which has been found so essential for complete precipi- 
tation. Results proved the efficiency and remarkable 
consistency of this form of dust-sampling instrument. 
It can be attached at the breathing level of masons or 
other workers, it is practically 100 per cent. efficient for 
those particles liable to prove dangerous to health, and 
samples can be taken over periods ranging from 10 
minutes to 2 hours. It can, moreover, deal with 
wide ranges of concentration. What remains to be done 
is to perfect a method of determining the nature of the 
particles on a quantitative basis, for the particles 
deposited were too small for identification. Meanwhile, 
all mining and quarrying supervisors might well 
note the simple directions for reducing injurious effects 
which have been included in the findings of the report, 
directions which suggest the working of stone after 
wetting, with the use of respirators while actual 
punching of the stone is being done, and with the 
avoidance of closed yards for stone working. 








EXHIBITION OF FREIGHT 
ROLLING STOCK. 


An exhibition of the latest freight rolling stock was 
held at Euston station on Thursday, July 25, in 
connection with the delegation from overseas legisla- 
tures of the Empire. The exhibition was organised 
by The Railway Companies’ Association, and included 
stock from the Southern, London Midland and 
Scottish, Great Western, and London and North 
Eastern Railways. It was designed to demonstrate 
the rapid progress which is being made in the provision 
of new types of freight-carrying vehicles, and included 
a wide range of containers for door to door service 
between producer and consumer, open and covered 
wagons, and wagons for exceptional loads. Some 
27 vehicles in all were on exhibition, including several 
which have already been described in our columns. 
Among the latter may be mentioned the 120-ton side 
girder wagon, dealt with in vol. cxxx, pages 42 and 412 
(1930). It may be recalled that this vehicle was built 
by the Great Western Railway for carrying trans- 
formers and other heavy pieces of machinery. The 
corresponding plant on the London and North Eastern 
Railway was represented by the 150-ton well trolley 
wagon set described in ENGINEERING, vol. cxxxiii, 
page 441 (1932). The complete set in this case consists 
of a 110-ton well trolley wagon, two 60-ton flat wagons, 
and two 20-ton trolley wagons. The first unit is 
capable of carrying a self-contained load of 150 tons, 
but the cantilever arrangement is necessary to spread 
the weight over the permanent way. The other wagons 
for exceptional loads exhibited consisted of a 65-ton 
bogie well trolley and a 70-ton twin girder set, both 
shown by the London, Midland and Scottish Railway, 
a 20-ton well glass wagon shown by the London and 
North Eastern Railway, and a 20-ton well wagon shown 
by the Great Western Railway. The London, Midland 
and Scottish 60-ton trolley is designed for the conveyance 
of locomotives of any gauge for shipment abroad, and is 
fitted with detachable ends or ramps to allow the 
engines to run on to the truck from the rail, or vice 
versa. The 70-ton twin girder set exhibited by the 
same company is designed to carry bridge girders 
of lengths of approximately 120 ft. and heights of 
11 ft. The girders are loaded in an upright position, 
each end resting on swivelling bolsters. By a special 
securing arrangement, the girder becomes in effect 
part of the vehicle. The 20-ton London and North 
Eastern Railway glass wagon is designed for carrying 
large cases of glass, shop-window frames, and so on, 
and is provided with side beams which can be regulated 
according to the width of the case. A feature of this 
wagon is that the floor height is only 6} in. from the 
rail. The 20-ton Great Western well wagon is for the 
transport of steam rollers, excavators, &c. The wagon 
has no sides, and it is practicable to load within 15 in. 
from the rail level. 

Before describing the containers exhibited, it may 
be mentioned that this method of transport has 
rapidly increased in popularity. So far as this country 
is concerned, it may be said to date from 1926. By 
1928, there were 1,574 containers in use, while at the 
present time the figure has increased to 10,636. To 
achieve the most efficient results, it is essential that the 
gear for handling the containers at the railway depots 
should be thoroughly up to date, and it is interesting 
to note that new overhead cranes have been installed 
at several of the principal London depots to speed up 





the work. The siding accommodation under the 


cranes permits of the positioning of 120 to 130 container 
loads, the delivery of which can be effected without 
any shunting movement. Various types of container 
have been evolved to suit different classes of goods, 
and of those exhibited, the Southern Railway showed 
patterns for meat and for soft fruit. Two types of 
meat containers were exhibited, one completely insu- 
lated and equipped with four bunkers, each capable 
of holding 50 lb. of solid carbon-dioxide, and the other, 
for fresh meat, with special ventilation at the ends, 
sides and roof. The ventilation of the soft fruit con- 
tainer is generally similar to the latter, the container 
being capable of carrying 40 wire trays each holding 
36 2-lb. or 3-lb. baskets of fruit. Among the containers 
shown by the London, Midland and Scottish Railway 
were open and closed patterns for general merchandise, 
and a “ travelling hood” for bricks, tiles, &c., which 
can be hoisted to upper floors of buildings in course of 
construction. The Great Western Railway exhibited 
models for grain in bulk and general merchandise, 
while the London and North Eastern Railway showed 
three special containers, one constructed of blockboard 
and fitted with rails to carry 78 cycles, the second also 
constructed of blockboard equipped with inside 
laths for securing furniture, and the third designed 
for the conveyance of “ Drikold.”” The latter con- 
tainer is heavily insulated, and has doors at the top 
only. 

Among the open wagons, the only ones calling for 
particular comment were a London and North Eastern 
Railway 50-ton brick wagon capable of conveying 
approximately 20,000 bricks, a 12-ton London, Midland 
and Scottish tube wagon, and 50-ton and 30-ton 
bolster wagons for carrying rails, shown respectively 
by the London, Midland and Scottish and the Great 
Western Railways. The brick wagon is fitted with 
an automatic brake, and the sides fall in three portions 
to facilitate loading and discharge. The bolster 
wagon shown by the London, Midland and Scottish 
Railway is fitted with unloading gear. The covered 
vans exhibited included a London and North Eastern 
Railway 8-ton refrigerator meat van, a Great Western 
Railway banana van, a London, Midland and Scottish 
Railway bulk grain van, and a Great Western Railway 
motor-body wagon. The refrigerator van is insulated 
and provided with ice tanks filled from the roof. 
It has adjustable ventilators and automatic brake. 
The banana van is also insulated, and is equipped 
with internal pipes for steam heating, and with vacuum 
brake for express freight train running. The bulk 
grain van is a steel vehicle of 20 tons capacity, with 
top loading and automatic discharge. 








GREAT BRITAIN’S COMMERCIAL 
POLICY. 


In these days it is accepted that the well-being of an 
industrial concern is dependent upon the close and 
constant scrutiny of control statistics, relating to 
orders received, works costs, distribution and other 
charges, deliveries, and such matters. The same can 
be said of whole industries, and even of the entire 
nation. The engineering industry is treated ve 
much in this way periodically by the British Engineers’ 
Association, while the Federation of British Industries 
deals with the subject on the national scale. Both 
naturally present difficulties, but the results have 
a wide significance that is of concern to a ve 
large circle. Such investigations bring out what has 
already resulted from the national schemes set afoot, 
and afford some indication of what may be expected 
in the future. At the present time, when the nations 
are all intent each upon its own recovery, stocktakings 
are of paramount importance. The most recent review 
of this kind is one published in the past few days by 
the Federation of British Industries, and entitled 
Survey of Britain’s Present Commercial Policy; this 
is obtainable at a price of one shilling. In its simply- 
told story and the corroborative statistical tables, it 
presents an interesting picture of the extent of this 
country’s recovery, and of the effects which have 
accompanied the application of different means to 
obtain it. 

In a purely commercial concern a simple and clear- 
cut policy may be adopted, but in affairs on a national 
scale many complications arise, interests conflict, and 
mutual interference plays a considerable part in the 
elaboration of any policy. In the United Kingdom, 
recent commercial policy has been developed along four 
main lines, viz., protective tariffs, the rehabilitation of 
agriculture, inter-Imperial agreements under the 
Ottawa scheme, and reciprocal trade agreements with 
non-Empire countries. Before referring to the specific 
effects of each of these, it may be well to consider the 
present state of production, of home trade, and of our 
commerce overseas. This the Federation of British 
Industries survey enables us todo. Giving the figures 
for the year 1930 the standard index figure of 100, 
it appears that the general-index figure was 106 in 





the full year 1934, and 113 for the first quarter of 
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1935. Naturally, the degree of recovery has varied 
in different spheres. Some examples for 1934 may be 
cited, the figures given in brackets being those for the 
first three months of this year :—Mines and quarries, 
91 (95); iron and steel manufactures, 116 (122); 
non-ferrous metals, 123 (142); engineering and ship- 
building, 94 (106); textiles, 113 (119); chemical 
trades, 105 (110); and building, 103 (133). In most 
of the categories of imported manufactured articles 
increases were shown in 1934, under the stimulus of 
recovery, but these were, in the aggregate, much less 
than those of home manufacture. Imported manu- 
factured articles in 1934 represented no more than 
77-9 per cent. of the 1930 level, while the home produc- 
tion, as has already been said, reached 106 per cent. 
For the first quarter of 1935, the corresponding figures 
were 77-5 per cent. and 113 per cent. For overseas 
trade, unfortunately, the only comprehensive figures 
available relate to value. These are apt to be mis- 
leading in times of price and currency fluctuations, and 
really require to be cross-checked against quantity 
figures. In 1934, for instance, there is little doubt 
that the rise of 8-5 per cent. that occurred in the value 
of imports was partly accounted for by a rise of 3-4 per 
cent, in the average price of imported goods. Measured 
on a volume basis, the increase would probably only 
amount to about 5 per cent. In comparison with this, 
the increase of British exports of 7-7 per cent. in value 
can also be taken as the increase in volume, because 
the price factor was completely negligible. 

In spite of the tariffs, the total imports of manufac- 
tured goods has expanded steadily since 1932. Certain 
items have risen even above the pre-war level in 1934, 
and it might be thought that this indicated a failure of 
the tariff policy. This, however, is far from being the 
case, for on dissection of the returns, it is found that 
the greater part of the increase between 1933 and 1934 of 
wholly or mainly manufactured imports occurred in 
regard to raw materials essential to British industrial 
development not produced in substantial quantities in 
this country, imports of essential machinery and tools 
for the manufacture of goods prev iously purchased from 
abroad, Empire goods excluded from the operation of 
the Import Duties Act, and others obtained from 
foreign countries under agreements. Although the 
general ad valorem duty of 20 per cent., to which 
there are certain exceptions, notably iron and steel, 
seems to meet the requirements for the greater part of 
the field of industry, developments abroad in the way 
of currency devaluations and export subsidies, may 
necessitate the reconsideration of the standard of the 
protective duties in the near future. 

The upward trend in the proportion of home imports 
from all British countries since the institution of the 
Ottawa scheme continued throughout 1934 and the 
first quarter of 1935. In spite, however, of this, the 
contribution of the Dominions fell from 24-62 per 
cent. in 1933 to 23-54 per cent. in 1934. This was 
largely attributable to the Irish Free State, Australia, 
and the Union of South Africa. The share of our 
imports provided by trade-agreement countries con- 
tracted slightly, principally due to the decline in the 
proportion from Denmark. In the cases of Finland, 
Sweden and the Argentine, the improvement was 
marked, due to increased demands for timber, special 
steels, and grain. Exports to the Empire were sub- 
stantially higher, and all the Dominions, with one 
exception, as well as India, participated in the improve- 
ment. The Ottawa agreements undoubtedly contri- 
buted towards this, but did not constitute the only 
cause, All the sterling bloc countries have participated 
in a general upward movement associated with the 
depreciation in the pound sterling and the rise in the 
price of gold. Trade-agreement countries purchased 
nearly 25 per cent. of our domestic exports. 

The country’s »ommercial policy, as a whole, has, 
from the indications contained in this survey, resulted 
in a degree of economic recovery quite remarkable 
when compared with the condition of other countries. 
In the home market, the consumption of domestically- 
produced goods has substantially increased, and in the 
Empire markets and those of trade-agreement coun- 
tries, exports figures have advanced. This marked 
tendency does not warrant any feeling of complacency, 
as too great a proportion of the revival has been due 
to home demands and too little to a genuine revival 
of our export trade, which is the vital factor in the 
future prosperity of the country. To-day, industrial 
countries are endeavouring to stimulate their agricul- 
tural production and agricultural countries are 
embarking upon industrial production, quite regardless 
of economic justification. Unless such actions are kept 
within reasonable limits, the Federation considers 
there will be little likelihood of establishing a firm 
foundation for the resumption of international trade on 
a large scale. 

As far as Great Britain's commercial policy is con- 
cerned, three points stand out clearly. In the first 
place, industrial protection has proved a success, 
having been designed to aid industries which are 





economic and efficient. Next, the results of the 
Ottawa agreements have been to increase inter- 
[mperial trade, but in a way more beneficial to the 
Dominions than to the United Kingdom. Thirdly, 
outside the Empire, the most satisfactory customers 
are to be found in the trade-agreement countries. 








ELECTRODEPOSITION EXHIBITION. 


An exhibition which is intended to illustrate all 
phases of electrodeposition and the scientific principles 
upon which the art is based, is being held in the Science 
Museum, South Kensington, London, 8.W.7. The 
Exhibition has been organised by the Electrodepositors’ 
Technical Society, Northampton Polytechnic Institute, 
London, E.C.1, and by the officers of the Science 
Museum, while help in its preparation has been given, 
amongst others, by the British Non-Ferrous Metals 
Research Association, the Research Department, 
Woolwich, the Royal Mint, and a number of leading 
industrial firms. The Exhibition, which was opened 
by Lord Melchett on July 25, is housed on the ground 
floor of the Museum and will remain open daily until 
the end of October. In the course of his speech at the 
opening ceremony, Lord Melchett referred to the great 
strides which had latterly been made in the deposition 
of very thin layers of some of the rare metals on silver, 
which rendered the latter practically non-tarnishing. 
This matter was also alluded to by Mr. D. J. Mac- 
naughtan, the President of the Electrodepositors’ 
Technical Society, who occupied the Chair. He stated 
that the plating of silver by rhodium, by a process 
first described in the Transactions of the Society, 
provided the most beautiful of the untarnishable 
metal coatings which had been developed in recent 
years. 

As is usual in exhibitions of this kind, the exhibits 
are divided into a number of sections arranged according 
to a well-thought-out sequence. Near the entrance 
are displayed models and diagrams explaining the 
principles of the electrolytic process, while the chemicals 
required to prepare the plating solutions used for the 
common metals are also shown. A further section 
contains exhibits of modern industrial deposition 
installations, and this includes working models of 
fully-automatic plating plant and full-scale apparatus, 
some of which is in operation. Equipment for removing 
all grease and dirt from the articles to be plated is also 
shown. A number of stands are devoted to the applica- 
tions of electrodeposition, and numerous examples of 
actual deposits are exhibited, some of which are 
intended to improve the appearance of the article 
plated, while others act primarily as a protection 
against corrosion. Examples of the building up of 
worn or undersized machine parts are also shown, 
and another section illustrates the application of 
electrodeposition to the production, by “ electro- 
forming,” of such articles as parabolic searchlight 
reflectors, printing plates and gramophone records. 

A large exhibit embraces extraction and refining 
processes of metals by electrolytic means. Diagrams 
of processes and models of apparatus are shown, 
together with a number of actual cathodes obtained 
commercially by the electrolysis of fused salts or aqueous 
solutions. Included in the section devoted to the 
chemical colouring of metals are samples produced by 
the anodising processes used for oxidising and colouring 
aluminium and specimens of various coloured finishes 
produced on brass and copper specimens. The research 
exhibit is a most comprehensive one, effectively illus- 
trating the modern trend of research. The methods 
employed for estimating adhesion and the stresses 
present in deposited metals, their resistance to corrosion, 
and their thickness and structure are indicated, while 
the various methods used for the control of plating 
solutions and the testing of the finished deposits are 
also illustrated. It is interesting to note that in 
that section devoted to the consideration of the adhesion 
of deposits, data on the work done at the Research 
Department, Woolwich, on the influence of the basic 
metal on the structure of electrodeposits, are included, 
and a number of the photographs which we reproduce 
in this issue, on Plate VIII, are exhibited. 








RELIEVED THreav-CutTtine Dre.—A notable advance 
in the construction of a solid die for use with a hand 
wrench when forming external threads on pipes, bolts, 
&c., has been made by the introduction of a relieved 
form manufactured by Messrs. Thomas Chatwin and 
Company, Great Tindal-street, Birmingham, 16. The 
new die has six lands, the cutting threads of which are 
relieved or “ backed-off,”’ so that the edge only envers 
the metal to be screwed. This method of construction 
not only renders it more easy to start a thread, but 
considerably reduces the effort and time required for 
the whole operation. It is claimed that there is also 
a distinct improvement in the finish of the cut thread. 
The relieved die is at present made in four blank sizes 
which give a range of screwing sizes of from } in. to 2 in. 
B.S.P. It is also made in various screwing sizes for 
Whitworth and conduit threads. 





LETTER TO THE EDITOR. 


EARTHQUAKES AND BUILDINGS. 
To THE Eprror oF ENGINEERING. 


Srr,—In reply to the letter of Mr. D. Laugharne 
Thornton, which appeared on page 688 of the June 28, 
1935, issue of ENGINEERING, and comment on my 
article entitled “* Period of Vibration as an Index of 
Structural Integrity,” which appeared on pages 618 
620 of the June 14, 1935, issue of ENGINEERING, I wish 
to make the following remarks :— 

Mr. Thornton states: “I am, however, inclined to 
think that the author’s faith in the efficacy of the 
suggested procedure leads him to expect much more 
conclusive results than might be reasonably anticipated 
on general grounds. For instance, with reference to 
the first equation on page 619, a qualification would 
seem to be required in the remark that ‘ Of the excep. 
tions, it is unlikely that ¢ will vary,’ since I recall 
a case where c varied during a disturbance.” 

My article, however, reads as follows: “ Of the 
exceptions, it is unlikely that ¢ will vary. In any 
event, this point can be settled for any particular case 
by comparing the new ratio of fundamental to first 
harmonic period to the old ratio.” Additional data on 
this point is given in my article “* Periods of Vibration 
of Buildings: An Index to Their End Conditions.” 
Journal of the Franklin Institute, May, 1935. 

Again, Mr. Thornton states: “In passing over 
devastated areas, I have been impressed by evidence 
in support of the view that the period of vibration 
alone is not the deciding factor of safety,” I do not 
say that it is. That my view is to the contrary is 
shown in my article, “‘ Dynamical Design of Aseismic 
Structures,” Bulletin of the Seismological Society of 
America, April, 1935. What I do say is, increased 
periods in a building, after an earthquake, are measures 
of seismic damage, provided the end conditions are 
unchanged. 

Again, quoting Mr. Thornton: ‘“ There are certain 
types of structures in the case of which I should not 
even expect harmonic motion to occur.” That may be. 
I don’t know. However, we are faced with numerous 
vibration records on structures of many types. These 
show characteristic periods and modes of vibration, 
which can be duplicated at will. We are also faced 
with the fact that the periods of certain buildings 
undamaged by earthquakes, when re-measured after 
a number of years remain constant. It is only when 
the end conditions, or else the structural integrity, or 
some combination of both, have altered that the 
periods and modes of vibration have changed. 

Finally, Mr. Thornton mentions that a change in the 
relative disposition of the loads in a building will alter 
the values of the free periods of vibration. Theoretic- 
ally, yes. However, consideration of the fact that the 
period varies as the square root of the weight distribution 
suggests that the change in loading would have to be 
very radical indeed before the period would be affected 
appreciably. A few problems along these lines will 
drive this point home. 

There are other points raised in Mr. Thornton's 
letter which are of interest. These have not been 
taken up specifically because it was believed that 
references given either in the article, or in this letter, 
express my viewpoint. I get the impression, however. 
that Mr. Thornton believes that period measurements 
on buildings are taken only during earthquakes. This 
is not the case, for buildings are constantly in vibration 
due to either traffic or wind pulses, and the instruments 
are sufficiently sensitive to record these vibrations. A 
check method consists of setting the building into 
vibration through a known range of frequencies by 
means of an engine with an unbalanced flywheel, or 
by an unbalanced motor, and taking a continuous 
record. When the imposed frequencies synchronise 
with the critical periods of the building, abnormal 
amplitudes show up on the record, and indicate the 
values of the building periods. 

In closing, I may say that in a sense, as Mr. Thornton 
suggests, the method presented in the article is “4 
confession of faith.” But only in the sense that 
considerable field work remains to be done before the 
precise quantitative significance of period changes in 
buildings after earthquakes becomes known. 

Respectfully yours, 
Jacos J. CRESKOFF. 
1810, Girard Trust Building, 
Philadelphia. 


July 10 1935. 








THe Wortp Powrr Conrerence.—At the annual 
meeting of the International Executive Council of the 
World Power Conference, held at the Royal Netherlands 
Institute of Engineers, The Hague, on July 17, Sit 
Harold Hartley, C.B.E., F.R.S., Chairman of the British 
National Committee, was elected by the Council as its 
Chairman. Sir Harold thus succeeds the late Mr. D. N. 
Dunlop, founder of the Conference, who died on May 30. 
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OIL-WELL DRILLING VALVES. 


CONSTRUCTED BY MESSRS. ALLEY 

















Fie. 1. 


OIL-WELL DRILLING VALVES. 


THOUGH it is a matter of common knowledge that 
in drilling a well in oil-producing regions a sudden 
and violent expulsion of oil and gas often occurs when 
the oil-bearing strata are reached, it is not so generally 
realised that the pressure at the well head when it is 
closed in may be as high as 1,500 lb. per square inch. 
In the early days of oil-well drilling a considerable 
destruction of plant was liable to occur, due to want of 
proper precautions in sealing in the head of the well 
casing prior to the anticipated striking of the oil flow. 
Later practice embodied the use of valves installed 
on the casing capping, the gate type of valve being 
generally employed. This practice has become more 
or less standardised, though this does not imply that 
a valve such as is suitable for steam or water, 
even at considerable pressure, is suitable. The valve 
itself is, on the contrary, of special construction and, 
until recently, was in the main a product of the United 
States, owing, of course, to the number of oil wells in 
that country. It is now, however, manufactured else- 
where, and the accompanying illustrations, Figs. 1 
and 2, show two forms made by Messrs. Alley and 
Maclellan, Limited, Worcester. The term “ drilling ” 
is employed in connection with these valves to indicate 
their use on an oil well in the process of sinking, though 
they are generally retained throughout the life of the 
well for controlling the flow. This particular make of 
valve is, moreover, distinguished by the maker’s trade 
name “‘ Sentinel” valve. 

Such high pressures as that above referred to do not, 
of course, obtain when the valves are open, but even 
in this condition the discharge pressure is, as a rule, 
sufficiently high to cause severe erosion from the 
sand or other solid matter accompanying the oil flow. 
Experience has shown that a particular type of cast 
steel is required for the gate and the body beth to 
resist erosion and to guard against leakage from 
porosity. The valve bodies are made either with 
flanges or with screwed branches, depending on the 
size. A flanged valve is shown in Fig. 1 and a screwed 
valve in Fig. 2. In both it will be noticed that the 
conventional rectangular cross section of a gate-valve 
body has been abandoned, the high pressure and cast- 
ing considerations in this instance dictating a cylindrical 
body with a hemispherical base. The cover is domed 
and has a detachable stuffing box. Referring to 


AND MACLELLAN, 





Fig. 2, it will be seen that the gate is wedge-shaped and 
the operating screw is internal, that is, the valve is | 
opened or closed by traverse on the spindle. The | 
valve seatings are chamfered to minimise erosion of | 
the seating edges and both the valve and seating have | 
ground surfaces. The spindle is of high-tensile steel | 
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and is formed with a double-conical collar with matching 
seatings in the cover and stuffing-box casting. This 
collar is immersed in clean oil at a higher pressure than 
that passing through the valve, which oil is supplied 
by a special lubricator. The object of this arrange- 
ment is to protect the gland, which is provided with 
cup-leather packing, from the gritty oil passing through 
the valve. The screwed portion of the spindle in the 
gate has a buttress thread. The thread on the upper 
part of the spindle is of the ordinary type and carries 
the castellated nuts holding the ball races, on which 
the spindle rotates, in place. The thrust of the screw 
in the gate is taken on these ball bearings and the 
gate is thus easily operated even under the heaviest 
loads. 

An interesting feature in the manufacture of these 
valves is the searching tests to which they are sub- 
jected. The valve in Fig. 1 is shown under test. As 
an example, it may be mentioned that the valve illus- 
trated in Fig. 2 is of 10 in. bore and was tested to a 
pressure of 4,000 lb. per square inch with refined 
kerosene as the testing fluid. The gate was first closed 
and the pressure applied to one branch in stated 
increments, the valve being smartly tapped with a 1 Ib. 
hammer at each increment, examined and measured 
to detect if any distortion occurred, the other branch 
then being similarly tested. The same procedure 
of alternate testing was then repeated for verify- 
ing tightness and detecting porosity under pressure 
continuously applied over a total period of 24 hours. 
Both branches were then sealed and a further duration 
test was carried out with the gate open, thus admitting 
pressure to the cover, &c. Another test under these 
conditions with the gland dismantled was carried out 
to ascertain the efficacy of the seal at the spindle collar. 
A further test, again on alternate sides, was carried 
out with the gate just open, or “ cracked,” in order 
to observe whether any damage to the gate and seat 
surfaces resulted from such opening. A final test 
concerned the correct working of the high-pressure 
lubricator on the stuffing box. 








EXHIBITION OF PATENTS AND INVENTIONS AT LEIPZIG. 
—The Inventors’ and Patentees’ Exhibition, held in 
conjunction with the Leipzig Fair, is, we understand, the 
only exhibition of its kind recognised by the German 
Commercial Propaganda Department. It is stated that 
the Exhibition, which had been reorganised for the 
Spring Fair, showed good results in spite of various 
difficulties, 7-6 per cent. of the exhibitors having found 
a market for their inventions at the Fair. In addition, 
upwards of three-quarters of them were able to open up 
negotiations. The Exhibition will again take place 
during the Leipzig Autumn Fair, from August 25 to 
August 29. 





INFLUENCE OF THE BASIS METAL 
ON THE STRUCTURE OF ELECTRO- 
DEPOSITS.* 

By A. W. HorHErsa.t. 


THE normal microstructure of a coarsely crystalline 
electrodeposit formed on a very finely crystalline or 
neutral base consists of columnar grains oriented at 
right angles to the surface of the basis metal. Near 
the starting face, the grains are narrow, terminating 
in points, but as the distance from the starting face 
increases, it can be seen that certain less favourably 
placed grains are crowded out by the lateral growth of 
other grains and the structure becomes coarser. 
Huntingtont first noticed that the microstructure of a 
copper deposit could be influenced by that of the 
copper upon which it was deposited. Later, Blum and 
Rawdon, and Graham made a detailed study of the 
subject and showed that the microstructure of cast 
or annealed copper could be continued by a copper 
deposit prepared under conditions which favoured the 
formation of a coarsely crystalline deposit. Blum and 
Rawdon noticed that the orientation of the copper 
base, as indicated by etching figures, was copied by the 
deposit. 

The microstructure of the basis metal is here defined 
as being continued when the microstructure of the 
deposit is seen to differ from the normal in two respects : 
(i) Instead of numerous columnar grains terminating 
in points at the starting face, relatively few grains are 
seen, and all, or nearly all, of these have broad bases. 
This implies that the first layers of atoms deposited 
build up the crystal lattice of the basis metal in pre- 
ference to forming a random arrangement to constitute 
the nuclei of a new structure. (ii) The grain boundaries 
of the deposit and basis metal coincide. 

Recent investigations have tended to show that the 
structure of electrodeposited metals is largely deter- 
mined by the degree to which continued growth of 
crystals is hindered by the inclusion of foreign matter. 
A major source of interference in nickel deposition has 
been shown to be colloidal hydroxide. Hunt has 
suggested that other possible forms of interference are 
due to distortion of the growing lattice of the deposit 
by the inclusion of foreign ions, atoms or molecules ; for 
example, the co-deposition of an element such as 
hydrogen to form a solid solution might so distort 
the lattice as to encourage the commencement of a 
new crystal growth with consequent grain refinement 
and change in orientation. In order to be able to 
assess the importance of this type of interference, it 
is necessary to know the magnitude of lattice distortion 
which is permissible without causing interference with 
crystal growth. The extent to which a new phase of 
different lattice dimensions or crystal form may pro- 
mote the formation of new crystal growth in preference 
to continuation of existing grains may also be im- 
portant, particularly in connection with the adhesion 
of deposits to an alloy in which more than one phase 
is present. 

In this paper, examples are shown of attempts to 
secure continuation of the microstructure of several 
metals and alloys which differ from the deposit in 
crystal form, or in lattice constant, or in which the 
lattice has been distorted. In a study by X-ray 
analysis, Woodt has shown that the orientation of 
the basis metal may be copied by the deposit. Wood, 
however, was only able to detect similarity of orienta- 
tion over a limited range of depositing conditions, and 
it appears likely that if there is much interference with 
crystal growth of the deposit, the normal structure 
and orientation of the deposit will be assumed within 
a short time from the commencement of deposition. 
It is obvious that if conditions of deposition are such 
as to cause the grain size of the deposit to be small, 
that is, if the continued growth of individual crystals 
is hindered so that no one crystal grows for an extended 
period, continuation of the grains of the basis metal 
may be confined to such a minute thickness of deposit 
as not to be visible in the microstructure. Any study 
by microscopic methods of the influence of the basis 
metal on the structure of the deposit must necessarily, 
therefore, be confined to those deposits which can be 
produced, by suitable control, with a fairly coarsely 
crystalline structure. Copper, deposited from the acid 
sulphate solution, is clearly one of the most suitable 
deposits, and has been chiefly used in this investigation. 
Some experiments have also been made with tin, 
deposited from the hot sodium-stannate solution, and 
with nickel. 

The primary object of this paper is to show the 
possibilities of using this method of study to throw 
further light on the structure and adhesion of electro- 
deposits. It should be emphasised that positive 
evidence of continuation has been taken as the only 








* Communication from the Research Department, 
Woolwich, read before the Faraday Society, on Saturday, 
March 30, 1935, Abridged. 

+ Trans. Faraday Soc., vol. 1, p. 324 (1905). 
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valid criterion; absence of continuation may merely 
indicate that the technique used is insufficiently 
refined, and, unless confirmed in other ways, it should 
only be accepted with reserve. 

Materials and Methods.—In addition to the necessity 
of using a deposit of fairly large grain size, the basis 
metal must be chemically clean and free from films of 
foreign matter, and it must not react chemically with 
the depositing solution to give a film which will prevent 
intimate contact of the deposit. The selection of 
suitable cleaning procedures was made on the basis of 
experience in securing a high degree of adhesion. The 
cleaning procedures used comprised (a) removal of 
grease by the usual methods (organic solvents followed 
by immersion in a hot alkaline cleaning solution) ; 
(6) an etching treatment which varied according to the 


Tasie I,—Conditions of Deposition. 
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basis metal. Copper, copper-zine alloys and silver were 
etched in nitric acid solution (50:50). Tin was 
anodically etched in sodium-hydroxide solution. Iron 
was passivated anodically in sulphuric-acid solution. 
Since the intention in the present study was to vary 
the structure of the basis metal only, conditions of 
deposition were chosen which were known to give 
coarse-grained deposits, and they were kept constant. 
These conditions are shown in Table I; their suit- 
ability was confirmed, but only partially for nickel, 
by the result that the microstructure of the cast or 
annealed metal was continued by a deposit of the 
same metal. Purified materials were employed. The 
following basis metals were used: Copper (cast, also 
rolled and annealed); copper-zine alloys (cast) con- 
taining 2, 10, 30, 40 and 46 per cent. zinc; nickel 
(rolled and annealed); iron (electrolytic, doubly 
refined, annealed in hydrogen at 950 deg. C.) ; tin (cast); 
tin-antimony alloy (1 per cent. Sb, cast); silver (rolled 
and annealed). 

Micro-Examination.— Deposition was in general con- 
tinued for sufficient time to give a thickness of deposit 
greater than 0-5 mm. To maintain the level of the 
edge of the specimen during polishing a further thick- 
ness of deposit was applied at a more rapid rate, or 
the specimen was mounted in Bakelite or in Wood's 
metal (from which it was removed prior to etching). 
Difficulties were encountered in etching specimens of 
metals coated with a dissimilar deposit. Copper- 
_— brass specimens were etched by rubbing on 

elvyt cloth moistened with a dilute ammoniacal 
solution of ammonium persulphate. Copper-plated 
silver was etched first in chromic acid solution (25 per 
cent. CrO,) to develop the structure of the silver, and 
then in ammoniacal ammonium persulphate solution. 
Copper-plated nickel could only be etched satisfactorily 
by protecting the copper by means of cellulose varnish 
whilst the nickel was etched in a mixture of nitric and 
acetic acids; the varnish was then removed and the 
copper etched in ammoniacal ammonium persulphate. 
Alternatively, the copper could be etched first and 
photographed and the nickel treated similarly, the two 
prints being matched. 

Deposits of Copper (face-centred cube, 3-607 A*).— 
With all specimens examined clear evidence of continua- 
tion of microstructure was obtained. It should be 
mentioned at the outset that, in all the microphoto- 
graphs reproduced on Plate VIII, the deposited metal is 
shown on the left, the basis metal occupying the right- 
hand portion of the microphotograph. Fig. 1, on Plate 
VIII, shows an electrodeposit of copper on cold-rolled 
copper (30 per cent. reduction). Fig. 2 shows an electro- 
deposit of copper on annealed nickel; the nickel 
surface near its junction with the copper is partially 
obscured by the film of varnish used in etching. Fig. 3 
shows an electrodeposit of copper on annealed silver, 
and Figs. 4 and 5, similar deposits on cast brass. The 
brass in the case of Fig. 4 was a 98 : 2 copper-zine alloy, 
and in that of Fig. 5, a 54: 46 copper-zinc alloy. The 
microstructures of these copper deposits were charac- 
terised by being composed of exceptionally large grains, 
the boundaries of which coincided with grain boundaries 
in the basis metal. In the deposits on the copper-zinc 
alloys 60 : 40 and 54 : 46, a further structure was faintly 
visible within the large grains of the deposit. , 


* The crystal syetem and lattice constant given here 
= refer to the metal as produced by metallurgical 
methods, 
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Deposits of Nickel (face-centred cube, 3-52 A).— 
Examples of continuation of a number of grains in the 
microstructure of rolled and annealed nickel (Fig. 6) 
were obtained. Deposits of nickel on iron (body- 
centred cube 2-86 A) showed evidence of some relation- 
ship between the microstructure of the two metals 
(see Fig. 7). In some sections, the orientation of the 
grains of the deposit appeared to vary slightly on 
different ferrite grains. ia 

Deposits of Tin (tetragonal, a = 5-824A; ¢ = 
3-165 A.).—Continuation of microstructure was 
obtained with deposits of tin on cast tin, and on cast 
tin-antimony alloy (99:1). Evidence of continuation of 
microstructure was also obtained with deposits of tin 
on copper (Fig. 8). Owing to difficulties in polishing, 
due to the difference in hardness of tin and copper, it 
has not so far been possible to secure sharp definition 
of structure in both tin and copper simultaneously. 
There appeared, however, to be numerous examples of 
correspondence of grains in copper and tin. 

Macrostructure—In all specimens examined, the 
macrostructure of the deposit was clearly a reproduc- 
tion of that of the basis metal. Where the micro- 
structure was continued, the macrostructure of the 
basis metal was frequently emphasised by the deposit, 
becoming more pronounced with increasing thickness. 
Where the microstructure was not continued (as with 
nickel deposits on iron), the macrostructure of the 
basis metal became less clearly visible as the thickness 
of the deposit increased. 

Discussion of Results.—The results clearly show that 
continuation of a basis metal structure is possible, 
(a) when deposit and basis metal belong to the same 
erystal system, over a range of differences in lattice 
parameters (e.g., from 2-4 per cent. to + 12-5 per 
cent. difference); (6) when deposit and basis metal 
belong to different systems. Thus, tin (tetragonal) has 
been shown to continue the microstructure of copper 
(face-centred cube) and copper to continue that of 8 
brass (body-centred cube). Confirmation of this result 
with other combinations of deposit and basis metal 
has not yet been obtained although a definite relation- 
ship between the microstructure of a nickel deposit 
and an iron base (body-centred cube) was observed. 
Electro-deposited nickel has, however, not been 
found specially suitable for use in this work, since 
there is sufficient interference with crystal growth to 
prevent the production of a coarse-grained deposit, 
even with the optimum conditions at present 
available. 

Continuation of microstructure was not restricted 
when the lattice of the basis metal had been distorted 
either by the introduction of an element in solid solu- 
tion (zine in copper, maximum lattice distortion for a 
solid solution 2-4 per cent. according to Owen and 
Pickup), or by cold deformation. Wood has shown 
that maximum lattice distortion on cold deformation 
of copper is secured with 25 per cent. reduction in 
thickness ; perfect continuation of microstructure of 
copper, which had been reduced in thickness after 
annealing by 30 per cent. by cold rolling, was obtained 
with an electrodeposit of copper. Thus, it would 
appear that a considerable amount of distortion or 
change in the growing lattice of the deposit by the 
inclusion in solid solution, or combination, of foreign 
elements should be possible without marked inter- 
ference with crystal growth. It also appears probable 
that the high degree of adhesion obtainable with 
electrodeposited coatings is associated with their 
ability, in some cases at least, to continue the crystal 
lattice of the metal upon which they are deposited, if 
only over a limited thickness. To what extent con- 
tinuation of structure is generally possible, and how 
it may be affected by differences in crystal form, lattice 
dimensions and orientation, requires further investiga- 
tion. The method used appears to have important 
possibilities and to be capable of extension to throw 
further light on the structure and adhesion of electro- 
deposited metals. 

The author is indebted to his colleagues, Mr. R. A. F. 
Hammond, for assistance in the experimental work, 
and Mr. H. Wrighton, for preparation of the photo- 
micrographs. 
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GuARANTEE AGaAInst Crazinc oF Cast ARTIFICIAL 
Srone.—-Messrs. A. L. Tester and Partners, Windsor 
House, Victoria-street, London, S8.W.1, who are the 
sole London agents for Messrs. Allied Guilds, Limited, 
Guild House, Tyburn-road, Erdington, Birmingham, 
have sent us a specimen copy of the guarantee issued by 
the latter organisation in connection with their Guildstone 
cast artificial stone for large bridge contracts and similar 
work. This states that Messrs. Allied Guilds, Limited, 
undertake to reimburse, in cash the delivered value of 
any Guildstone supplied by them under contract, which 
shows visible signs of crazing within a period of one year 
from the date of the order. The guarantee is given on the 
understanding that fixing is by their authorised Guild 
craftsmen, and that a minimum period of 21 days is 
allowed for manufacture and maturing from the date 
| of receipt at their works of the approved working details. 
On the back of the guarantee form are given, in detail, a 
' suggested specification and conditions of contract. 
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THE GAS-CUSHION CABLE. 


In a paper which was read before the recent Con- 
ference Internationale des Grands Reseaux Electrique 
& Haut Tension, Dr. P. Dunsheath gave a description 
of the gas-cushion cable, an experimental length of 
which, operating at 150 kV, has recently been laid in 
Holland by Messrs. W. T. Henley’s Telegraph Works 
Company, Limited, London. 

In some preliminary remarks, Dr. Dunsheath said 
that it had now been definitely established that the 
most important of the electrical properties of a 
high-voltage cable from the point of view of reliability 
was the series ef phenomena known as ionisation. 
Ionisation was caused by the physical breakdown of the 
gases entrapped in the void spaces within the dielectric, 
and was shown by the rise of the power factor with 
the voltage. It had been found that there was a 
close connection between this rise and the progressive 
failure of the dielectric, as demonstrated by the time- 
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voltage curve. Where the ionisation was reduced by 
any means it might be assumed that this progressive 
deterioration would also be reduced and the life of 
the cable under high stress would be lengthened. 

The fact that a cable might be perfectly free from 
ionisation when manufactured and yet show appreciable 
ionisation after a length of time in service indicated the 
importance of another characteristic known as stability. 
Stability was achieved by the complete impregnation of 
the whole of the dielectric under all service conditions. 
For the past three or four years several investigators 
had been casting about for some method of continuously 
maintaining a pressure within the void space of a 
normal impregnated cable, and thus preventing the 
deterioration which accompanied a discharge, and 
therefore ionisation. 

The gas-pressure cable, which was one method of 
doing this, was an impregnated-paper lead-covered 
cable of almost normal construction. It was laid in 
a steel pipe and subjected externally and continuously to 
a gas pressure of about 12 atmospheres. In the 
gas-filled cable the gas was actually enclosed in and 
was a definite component of the dielectric, the condi- 
tions being such that no ionisation could occur up to 
twice the working voltage. In the oleostatic system, 
which was being tried out in America, the cable without 
its lead sheath was installed in a steel pipe filled with 
oil at high pressure. In the gas-cushion cable the 
dielectric consisted of paper impregnated after it had 
been applied to the conductor, while between it and 
the lead sheath was a screened space which provided 
accommodation for the storage of inert gas under 
pressure at all points along the length. The trans- 
mission of pressure through the sheath from the 
outside, which was necessary in the gas-pressure ca*le, 
was thus avoided, and the cable with its armouring 
was a complete unit, which required no external 
protection. 

The storage of the inert gas was maintained by a 
series of gas cushions in the screened space, these 
cushions serving the twofold purpose of applying 
pressure to the dielectric, so as to prevent ionisation, 
and of permitting local expansion and contraction of 
the compound as the load fluctuated. Instead, there- 
fore, of the expanding compound having to travel 
along a duct to the end of the cable, as in the oil-filled 
cable, each inch provided space for expansion in that 
inch and the compound had only to travel radially 
into the dielectric. As the gas cushions were isolated 
from one another by barriers, the cable could be cut 
for jointing purposes without gas, which could easily be 
made up, being lost from more than quite a short 
length. Moreover, in case of accidental damage the 
restriction of gas flow made it possible to effect a local 
repair quite satisfactorily. In principle the cable only 
differed slightly from one of the normal solid, impreg- 
nated-paper type. In the latter the expansion of the 
compound during heating took place into spaces left 
fortuitously during manufacture, but this accommo- 
dation was, obviously, not under control, and there 
might be places where it was non-existent. In the 
gas-cushion cable, on the other hand, every inch of 
length was provided with its expansion space and with 
an initial pressure for raising the dielectric strength. 
Regarded from this point of view it was simply 4 
method of controlling those features in the operation 
of a solid type of cable which introduced weakness 
through being normally out of control. 

The construction of the gas-cushion cable would be 
clear from Fig. 1, in which a was the core metallised 
and impregnated in the usual way, 6 and c the inner 
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and outer halves of the spiral metallised-paper spacer, 
and d a phosphor-bronze strip binding the spacer on 
to the core. This metal strip was coated with a film 
of low-melting-point alloy before application, so that 
it subsequently adhered to the lead sheath and provided 
a barrier to the escape of the gas. The seal control 
e was a wide strip of perforated paper which was built 
up half-way through the gas-cushion space, thus facili- 
tating the sealing of the individual turns of this space, 
as described below. There was a space f between it 


Fig.2. 


seal-control paper strip, the compound remained almo.t 
entirely in the outer half of the gas-cushion space, as 
shown in Fig. 3, leaving the inner half open for the 
reception of gas from the end of the length. 

After having been covered with lead, the cable was 
reinforced by non-magnetic tapes, and gas at a pressure 
of about 12 atmospheres was admitted to the inner 
half of the gas-cushion space. The end of the lengths 
were then sealed, the condition being then as shown 
in Fig. 3. Subsequently the compound gravitated 


Fig.4. 
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Fig.7. 33K.V.O-1 SQ.IN.3CORE S.L.TYPE GAS CUSHION CABLE WITH 
LONG TIME STABILITY TEST WITH ISO% WORKING VOLTAGE 
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Fig.9. 66KV. O25 SQ.IN. SINGLE CORE GAS 
TEST WITH ISO% WORKING VOLTAGE 
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and the lead sheath g. In order to secure the full gas- 
cushion principle, it was not only necessary to ensure 
that there was no passage of gas past the barriers b 
and c, but no direct path for it round the spiral space. 
As, however, this latter condition was opposed to 
that required for charging the cable with gas, when the 
spiral spacers, control seal and metal binding strip had 
been applied to the impregnated core, as shown in 
Fig. 2, the space between the seal control and the lead 
sheath was filled with sealing compound as the cable 
passed through the lead press. Owing to the viscosity 
of the compound and the smallness of the holes in the 
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from the outer half of the spiral into the lower part of 
both halves, the gas travelled to the upper part of the 
cable, and the compound formed a complete seal in 
each turn of the spiral space, as indicated in Fig. 4. 
After the sealing operation, therefore, the individual 
gas cushions consisted of separate saddle-shaped spaces, 
each ere es on ee ng of the cable. These 
were sealed on both sides by a king of , which 
was held down by the olley-soetet strip, This strip 
was in turn sealed on to the lead, and at the two lower 
ends by the sealing compound in the lower half of the 














longitudinally ‘shaped instead of round wires were 
assembled to form a voidless conductor, an arrange- 
ment which also reduced the amount of compound that 
had to be accommodated in the gas-cushion space 
during expansion. 

Alternative designs for the joints of a 66-kV single- 
core cable built on the gas-cushion principle were 
shown in Figs, 5 and 6. It would be seen that, except 
that the joint shell was designed to withstand the 
working gas pressure of the cable, the construction was 
very similar to that adopted for normal non-pressure- 
type cables, In Fig. 5 a semi-barrier a was provided at 
each end of the joint to restrict the flow of compound, 
but the gas was permitted free passage through the 
pipe 6. The cable cores were reinforced with a paper 
cone ¢ and the stress cone d. A standard cable con- 
nector e was also sweated to the conductor and the 
centre of the joint was insulated with the sleeve f, 
high-voltage filling compound being used within the 
shell. A valve g was provided in one of the filling-hole 
plugs so that after the joint had been constructed the 
shell and the ends of the cable could be charged up 


with gas. This operation automatically compensated 
for any loss which might have taken place from the 
first few feet of cable during jointing. In Fig. 6 paper 


strips were lapped on to the core to replace the insula- 
tion removed for making the joint a. This paper 
lapping 6 was carefully applied to the tapered core 
insulation c, and a metallised layer d was applied 
over all. The shell was compound-filled, a measured 
air space being left at the top. A valve e was also 
provided in one of the filling-hole plugs to enable the 
joint to be charged with gas on completion. The 
construction of the terminal did not differ from that 
used on a mass-impregnated cable, except that the end 
was closed with an insulating bushing. This bushing 
was constructed to withstand the gas pressure within 
the cable, so that the outer porcelain shell was not 
stressed. A special plumbed union was used in place 
of the ordinary wiped joints, the latter being found 
unsatisfactory where the possibility of gas leak must 
be entirely eliminated. 7 

The employment of the gas-cushion principle enabled 
considerably higher working stresses to be adopted, 
with a consequent reduction in dielectric thickness and 
cable section. At 33 kV, however, the cost of applying 
the gas cushion to some extent compensated for the 
reduction in the cost of the dielectric, and the chief 
advantage was a saving in weight. On the other hand, 
at pressures of 66 kV and upwards there was a saving 
both in section and in cost. For instance, a single- 
core 66-kV cable suitable for transmitting a current of 
450 amperes required a section of 0-5 sq. in., while that 
of a gas-cushion cable for the same voltage and loading 
was only 0-35 sq. in. It could also work safely at 
75 deg. C., as against 65 deg. C. At voltages of 132 kV 
and upwards the cross-section of a normal mass-filled 
cable was so great as to be impracticable, while other 
types of cables necessitated the use of feed tanks, 
pressure tanks, or other compensating devices. Few 
accessories were required with a gas-cushion cable, 
and its small section allowed small bending radii to be 
employed during laying. 

To prevent the remotest possibility of gas leaks the 
cable was screened with an outer space which was 
connected to indicating apparatus in such a way that 
an alarm was sounded when it became chi with 
gas from the cable. The alarm was also sounded if the 
space became accidentally punctured. 

Twelve gas-cushion cables for pressures up to 150 kV 
had so far been made, and the results of tests on those 
designed for 33 kV and 66 kV were given in the paper. 
The tests consisted of laying the cables in the ground 
and heating them by current in the conductor to 
the specified temperature twice a week for a period 
of six months. During the whole of this time, inclu- 
ding both the heating and cooling periods, the cables 
were subjected to a voltage 50 per cent. in excess of 
that for which they were designed. Power-factor tests 
were taken on the cold cable before the application of 
the heating current, and the results were plotted against 
the time. The conductor of the 33-kV cable was 
0-1 sq. in. in cross-section and 0-365 in. in diameter, 
the thickness of the dielectric being 0:18 in, and 
the diameters over the lead and overall being 0-975 in. 
and 2-92 in., respectively. The maximum stress of 
this cable at working voltage was 60 kV per centimetre, 
so that during test it was subjected to a stress of 
90 kV per centimetre. The way in which the tem- 
perature of the conductor varied was shown in the 
upper = of Fig. 7, while the measured value of the 
power factor on the three cores was reproduced in Fig. 8. 
It would be seen that this cable was roe me! stable 
under the various conditions to which it was su enn 
An example of the figures obtained on a single-core 
length of 66-kV cable was given in Figs. 9 and 10. The 


conductor in this case had a cross-section of 0-25 sq. in. 
and a diameter of 0-575 in., the dielectric thickness 
ing 0-375 in., the diameter over the lead 1-655 in., 





groove. In order to discourage the escape of pressure, 


The maximum stress 


being t ; 
and the overall diameter 1 -9 in. 
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at working voltage was 63 kV per centimetre, so that 
during test it was working at a stress of 94-5 kV per 
centimetre. It would be seen that after 35 cycles 
up to 80 deg. C., the temperature was actually raised 
to 100 deg. C. for nine cycles without any appreciable 
effect on the power factor. 








NOTES ON NEW BOOKS. 


Tae engineer requiring plant for well drilling and 
the inspector whose duty it is to pass tools and rigs 
will find in Percussion Drilling Rigs and Tools for 
Shallow Water Wells by W. M. Jennings (London: 
The Technical Press, Limited; price 10s. 6d. net) a 
useful help. Those who have had experience of per- 
cussion drilling, sometimes far from the repairing 
works, are able to estimate the difficulties which the 
driller has to meet if the rig or string of tools are in 
any way defective. The author describes two well- 
known makes in considerable detail, one being a 
machine which has been in service in many of our 
colonies, and the other designed for use where a very 
light machine is required capable of being transported 
on @ separate truck or lorry and, if necessary, taken 
to pieces for transport by hand. A third type dealt 
with is a drilling rig which has been developed in 
England for the rapid drilling of shallow wells and test 
holes to a depth of 300 ft. After describing the opera- 
tion of drilling wells, the drilling tools, cables and 
details of the rig are considered and a detailed descrip- 
tion of the joints given, so that examination in the 
shops with the ring and plug screw gauges will result 
in correct clearances. It should be remembered that 
tool joints must be butted when in use in the string 
of tools, otherwise there is a danger of the joint 
becoming unscrewed and the tools being lost down the 
hole. Casing for lining bore-holes and accessories 
form the subject of Section IV, and a point the author 
makes may be emphasised : every effort should be made 
to standardise all casings so that standard tools can 
be used and errors in supplies eliminated. A very 
comprehensive list of standard casings has been com- 
piled by the American Petroleum Institute, and a 
similar list is under consideration by the British 
Standards Institute. The inspection notes on casings 
are especially practical. Drilling tools and equipment 
are often requisitioned on incomplete descriptions ; 
this book should certainly help in preventing this 
wasteful practice. 


In modern times the application of models to 
research problems is becoming almost imperative. 
This is particularly true with regard to engineering 
structures and questions involving the science of 
engineering materials. The fields of research are 
gradually becoming narrower and financial reasons 
prohibit large-scale research on extensive structures by 
the individual. In addition, the theory of similarity 
with respect to models has made rapid progress. The 
combined effect of these important factors has gene- 
rally resulted in experimentation with models. Dr. 
Bernhard Fritz, in his book entitled Theorie und 
Berechnung vollwandiger Bogentréger (Berlin: Julius 
Springer, price 12 marks) which is divided into two 
parts, discusses the theory and calculation of web-plate 
arch girders. Each part is again subdivided into sec- 
tions dealing with the three-hinge arch, the two-hinge 
arch, the single-hinge arch, single-span continuous 
arches, general considerations of the problems involved 
and the collection and comparisons of results from theory 
and practice. The tests were carried out on flat plates 
with special fittings to represent the actual condi- 
tions which are clearly shown by photographs of the 
apparatus. On the theoretical side the author gives 
equations from which he derives the relation between 
alteration and displacement and the horizontal thrust, 
together with considerations of internal, external and 
normal forces, after which he gives the complete work- 
ing equation. The method of calculation of Engesser is 
also given, as well as the exact theory of the arched girder 
as derived by Melan and Kasarnowsky. Finally, Dr. 
Fritz compares by graphical means the results from 
theory and experiment. The graph shows a good 
agreement, particularly in the cases of the two-hinge 
arch and continuous arches. The work is well illustrated 
and contains a bibliog‘aphy of important articles on 
this subject since 1921. 


Although a considerable amount of labour is generally 
involved in the application of the various methods 
which have been devised for the numerical solution of 
differential equations, it can at least be claimed for 
them that they afford a means of treating problems 
that could not be solved otherwise. Moreover, in 
certain cases an exact analytical solution may well 
prove to be much more troublesome than a numerical 
process when certain kinds of information are required. 
However, it should be noted that the numerical solution 
supplies no information concerning the function out- 





side the e of computed values, whereas an exact 
solution canties us to predict the behaviour of the 
function for any value of the independent variable. 
These important points are brought out very clearly 
by Professor H. Levy and Mr. E. A. Baggott in the 
first of their two volumes on Numerical Studies in 
Differential Equations, which is published by Messrs. 
Watts and Company, London, at a price of 12s. 6d. net. 
This very thorough treatment includes a study of 
graphical integration, and an examination of the 
method of successive approximation, which is doubtless 
the best general procedure to follow with respect to 
many engineering problems. It is gratifying to observe 
that due consideration is given to Runge’s method, as 
well as to the means by which the relative error can 
be estimated at various stages of a specified calcula- 
tion. The volume can be recommended unconditionally 
to those in search of a treatment of the matter up to 
the point where partial differential equations enter 
into the subject. A small, but obvious, slip occurs on 
page 71, line 8, where y should read xz. Having in 
mind the potential value of the work to engineers, it 
is to be regretted that an alphabetical index has not 
been included between the covers. In the prepara- 
tion of his Advanced Practical Mathematics, Mr. W. L. 
Cowley has had in mind the requirements of computers 
who are engaged in the application of mathematical 
analysis to problems that are encountered in drawing 
offices and laboratories attached to large engineering 
works. Nevertheless, engineers will find in the book a 
carefully arranged study of the utilisation of the 
theory of dimensions, the method of least squares, and 
the calculus of finite differences in practical questions. 
The author has also exercised care in writing his 
chapters on numerical integration and the various 
sections devoted to polynomial equations. On the 
other hand, the treatment of matrices leaves much to 
be desired, if the student is to be given an appreciation 
of the power behind this method of analysis. As the 
whole subject of solid geometry can be elucidated by 
means of the matrix idea, the writer has lost a great 
opportunity by neglecting this way of approach and, 
possibly, including relatively unimportant matter in 
the earlier chapters. However, as the volume is written 
more for the mathematical than the engineering class 
of reader, the omission may be of minor importance, 
but many would have welcomed more numerical 
applications of the theory than are given in the work, 
which is published by Sir Isaac Pitman and Sons, 
Limited, London, at a price of 15s. net. Useful lists of 
integrals and series are to be found in the appendices 
of Mr. Cowley’s volume. 


A series of twenty-eight diagrams, prepared with the 
object of facilitating calculations concerning the work- 
ing of internal-combustion engines and compressors, 
has been devised by Engineer Coloman Vargha, and is 
entitled Aide Calcul Graphique pour la Thermodynamique. 
The diagrams enable the volume, pressure and tem- 
perature of a gas under mechanical] and thermal action 
to be determined, and also the power involved, and the 
eonditions governing exhaust. They enable, for ex- 
ample, the weight of one litre of gas and the volume 
of one gramme of gas at different pressures and tem- 
peratures to be ascertained, and also the pressures 
and temperatures for different ratios of compression 
and expansion, and so forth. They further show the 
connection existing between the composition of the 
exhaust gas and that of the fuel used and the pro- 
portion of air for combustion. The diagrams are 
clearly printed and give evidence of a large amount of 
careful work. They are issued, at the price of 123 francs, 
by the Librairie Polytechnique Ch. Béranger, 15, Rue 
des Saints, Péres, Paris, 6. 


The Association of Engineering and Shipbuilding 
Draughtsmen have issued a pamphlet of 51 pages, en- 
titled Surveying for the Drawing Office, by L. G. Stanley, 
and published by The Draughtsman Publishing Com- 
pany, Limited, London, at 3s. net. It is intended for 
the use of the draughtsman who has not been through 
a regular course on surveying but has on occasion 
to take “site particulars,” as the author says. The 
taking with accuracy of small surveys by chain and 
tape is well described and illustrated by sketches, 
probably from actual surveys carried out by the 
author or from notes in his field book. In the same 
way, the operations of levelling are described and 
illustrated and descriptions given of the level and 
theodolite. This pamphlet will be a ready help to 
the draughtsman in taking “ site particulars.” 


The elementary theory of the strength of thin shells 
has been widely used for a considerable time, but the 
extensive treatment of this subject of the type 
given by Dr. Wilhelm Fliigge in his book Statik und 
Dynamik der Schalen (Berlin: Julius Springer, price 
21 marks) does not appear to be by any means common. 





The author considers many types of shells in practical 
use of both and i shapes, including oil 
tanks, arched roofs, &c. The work includes a mathe- 
matical treatment of cylindrical shells with special 
rim conditions, spherical shells of constant wall strength 
and a rigid treatment of shells of variable wall strength. 
Theories of different types of shells, including the strain 
theory of stressed shells, and the membrane theory of 
rotating and cylindrical shells under various conditions 
of loading, are also considered. Equations are derived 
for many of these cases, including differential equations 
for the cylindrical shells. Statically-indeterminate 
systems and statically-indeterminate cylindrical shells 
also receive attention. The stability of shells, the theory 
of shells failing under torsion, and the characteristics of 
spherical shells under radial pressure receive full con- 
sideration, and the work is'concluded by the presentation 
of a complete vibration theory for cylindrical shells. 
The book is indexed for easy reference and contains a 
bibliography. It is well illustrated by diagrams, tables 
and photographs and should prove a valuable adjunct to 
this branch of knowledge. It can be recommended to 
the practising engineer whose mathematical attainments 
are not too limited. The printing and general produc- 
tion of the work are excellent. 








CATALOGUES. 


Ball and Roller Bearings.—A new catalogue of Messrs. 
Ransome and Marles Bearing Company, Limited, 
Newark-on-Trent, in addition to listing sizes and types, 
deals with mounting and maintenance in such a way 
that it must be regarded as a book of reference on methods 
of application. 


Stamp Mills.—Messrs. Fraser and Chalmers Engineer- 
ing Works, Erith, Kent, a subsidiary of Messrs. The 
General Electric Company, Limited, have published a 
catalogue giving details of all sizes of their vity 
stamps with the associated ore feeders. It is largely 
descriptive, and gives illustrations of typical installa- 
tions and layouts. 


Railway Materiale.—Messrs. The United Steel Com- 
panies, Limited, 17, Westbourne-road, Sheffield, 10, have 
sent in a publication entitled Railway M ; 
dealing with the products of the constituent companies, 
Messrs. Steel, Peech and Tozer, The Ickles, Sheffield, 1, 
and Messrs. Owen and Dyson, Limited, Rotherham. 
T , dise-wheel centres, solid wheels, axles, finished 
m wvee and axles, locomotive crank axles, &c., are all 
referred to. 


Steam-Raising Plant-——Under the title “ Primarily 
Concerning Combustion and Steam Raising,” Messrs. 
International Combustion, Limited, Aldwych House, 
Aldwych, London, W.C.2, have published a brochure 
dealing with the C.S.G. vertical tube boiler, Lopulco 
furnace construction, heavy duty stoker travelling grates 
and various other types of stokers, Usco air preheaters 
and handling equipments and plant for pulverised-coal 
burning. 

Condensers and Cables.—Messrs. British Insulated 
Cables, Limited, Prescot, Lancs, have issued a new 
catalogue on condensers, dealing with the varieties avail- 
able, for power, wireless and telephone purposes. This cata- 
logue gives a great amount of information on the improve- 
ment of power factor. Accompanying publications deal 
with Rockbestos switchboard cables and wires, multiple 
telephone cables for indoor use, copper, bronze and 
cadmium-copper tapes and binders for telegraph and 
telephone purposes, and with copper and aluminium 
sheets. 


Commercial Vehicles.—A recent issue of The Armstrong- 
Saurer Bulletin, ‘published by Messrs. Armstrong-Saurer 
Commercial Vehicles, Limited, of Great West-road, Brent- 
ford, Middlesex, contains an article on the development 
of industrial transport during the King’s reign. Early 
conditions are well indicated by an illustration showing 
the haulage of a heavy boiler by a large team of horses. 
A technical article by Mr. A. Lampert deals with weight 
transference, and analyses the various causes that, when 
running, give rise to loads upon the axles and tyres much 
in excess of those normally carried when the vehicle is 
stationary. 


Industrial Oil Circuit Breakers and Current Limiters. 
Two catalogue sections received from Messrs. Ferguson. 
Pailin, Limited, Higher Openshaw, Manchester, dea! 
with these items. The breakers comply with the Factory 
and Home Office regulations, and can be supplied for 
floor, wall or switchboard mounting. They can be pro- 
vided with drawout or non-drawout features. The 
current limiter is suitable for 0-125 ampere to 2-5 
amperes at up to 230 volts alternating current or 200 volts 
direct current. It can be used as a switch, and is used 
for protecting small electric tools or motors, or for current 
limiting with fixed load tariffs. 


Steam Engines and Compressors.—At their Loborn 
Works, Letchworth, Herts, Messrs. J. Browett Lindley 
(1931), Limited, are continuing the manufacture, with im- 
provements, of the steam engines which established the 
reputation of the parent company in Manchester. Made 
in various types up to 850 teake hame-power for saturated 
or superheated steam, and for all operating conditions, 
they are described in a catalogue recently received, in 
which a section on back-pressure or extraction engines, 
for cases where process steam is wanted, is of particular 
interest. An accom catalogue covers air and 

compressors, both single- and multi-stage, all being 
tted with Hoerbiger type ring-plate valves. 








al 
vil 


Ss. 


d, 


ay 
ds 


re 
co 
es 
val 


ed 


le 


ad 








Biel a Ries < 





AUG. 9, I 


THE HAMILTON UNIT SYSTEM 
OF BRIDGE CONSTRUCTION. 


Ox page 710 of our 137th volume (1934) we 
made a brief reference to a system of portable bridges 
of unit construction, devised by Messrs. G. D. White- 
Parsons and A. M. Hamilton, Assoc. MM.Inst.C.E., 
a model of which was exhibited at the last 
Conversazione of the Institution of Civil Engineers. 
The conception of this system of bridge construction, 
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| . . 
standard sections with no special fittings or intricate 


castings, and have few dissimilar parts and few 
bolts or connecting pins. It should, moreover, 
have parts capable of being man-handled, be easy 
to erect under all conditions, and be capable of 
carrying any loading up to the heaviest class of 
civil or military requirements throughout the whole 
range of spans. The unit system of bridging we 
are about to describe appears to satisfy all these 
requirements. The design was first developed in 


we understand, resulted from the call made by| Iraq, where the problems involved are typical of 


the War Department, a few years ago, for an im- 
proved type of military bridge, but such bridges 


those experienced by colonial engineers in general 
and are actually very similar to those encountered 











in fact, any number of trusses can be added. The 
general design of a typical bridge is illustrated in 
Fig. 1, on Plate IX, and from this it will be seen how 
the chords and diagonals can be built up with 
different arrangements of the unit angles. Fig. 2 
is a transverse section of a bridge with single trusses 
carrying a 10-ft. roadway, this form of construction 
being suitable for spans ranging from 40 ft. to 70 ft. 
Half transverse sections of bridges with double 
trusses, which are suitable for spans up to 130 ft., 
are given in Figs, 3 and 4, these illustrations showing 
bridges with 18-ft. and 10-ft. roadways, respectively. 
Details of the standard gusset-plate connection 
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IniT14AL Lay-ouT AND ONE Truss ERECTED. 


obviously have numerous applications for temporary | by the military engineer. In Iraq, the bridge sites 
use in connection with civil-engineering work, as| were located in mountainous country in which 
well as for permanent installation in undeveloped| mules constituted the only possible method of 
or mountainous countries where the transport | transport, other difficulties arising from the flooding 


of bridge members, as usually constructed, would 
present insuperable difficulties. We propose there- | 
fore to deal in some detail with the Hamilton unit | 
system of bridge construction, which has recently 
been subjected to exhaustive tests at the Royal 
Engineer Experimental Bridging Establishment, 
Christchurch, Hampshire. These tests are referred | 
to below 


4 


\n investigation by the Royal Engineers of the | 


types of military bridges employed during the war, 
all of which were of the constant-section type, 
disclosed various disadvantages, and in 1932 a| 


number of leading bridge constructors were invited | 
to send designs suitable for the requirements of the 
> ait 

oval Engineers, but none of them, we understand, 
WAS Cor 


sidered to constitute an ideal military bridge. | 


Such a bridge should cover a wide range of spans, 


of rivers, hostile tribes and uncertainties of policy. 
Light parts were essential for reasons of transport, 
although bridges of over 100-ft. span were generally 
required, and these had to be capable of carrying 
the heaviest traffic after roads had been constructed 
and the country had been opened up. Only 
unskilled tribal labour was available for the work of 
erection, so that only the simplest gear could be 
employel, notwithstanding the fact that speed of 
erection was a matter of primary importance. 

To meet these difficulties a special form of Warren 
entirely composed of 6-in. x 6-in. 
10 ft. in length. 





ee deed a eH 
ct etl chy 


" 
abel? 13 





Fig. 29. Erectinac a Dovsie-Truss SPAN. 


for joining chords, diagonals and the transverse 
channels, which are used for carrying the roadway, 
are given in Figs. 5 and 6, while Figs. 7 and 8 show 
the system of building up the members in various 
groups from the standard angles. To attach the 
angles to the gusset plates, 14-in. bolts are used 
throughout, the large diameter bolts enabling the 
necessary strength to be obtained with the minimum 
number. 

It will be noticed in Fig. 1 that the depth of the 
trusses and the distance between the centres of the 
bays is 10 ft., this being a simple unit for calculations 
and also a convenient length for transport. The 
ten individual components used for building up the 
trusses of single-truss or double-truss bridges, 
ranging from 30-ft. to 130-ft. span, are shown in 
detail in Figs. 9 to 17, on Plate IX, while those 
for the decking of a standard military bridge with a 
10-ft. roadway are shown in Figs. 18 and 19, in 
which they are drawn vertically for convenience. 
It should be noted, however, that by substituting 
longer transverse members a double-track bridge 
can easily be arranged for, no variation in the 
standard truss parts being necessary. Fig. 3, as 
already mentioned, is a part transverse section of 
a bridge for an 18-ft. roadway. The bridges so 
far considered are all of the through type, but a deck 
bridge can easily be provided from the standard 





truss parts by merely inverting the trusses. Either 
single-truss or double-truss bridges can be built up 


jin this way, or, if necessary, six trusses, with 
truss was designed, the chords and diagonals being | suitable cross members and wind bracing, can be 


j-in. angles | used to support a single railway track. 
The angles can be used single, | bridge would be capable of carrying main-line traffic 


Such a 


double, treble or quadruple in all members of the | on spans up to 100 ft. 


truss, thus giving four degrees of strength. Moreover, 
two trusses may be placed side by side in order to 


| 





Although the bridges above referred to are 


capable of carrying all ordinary military loading 
be economical in weight of material, consist of | double the strength of the bridge, if required ; | on spans up to at least 130 ft., the designers did not 
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consider the problem completely solved unless the 
standard material could be used for spans up to 
200 ft. The efficient limiting ratio of span to 
depth in truss bridges, it will be remembered, is 
from 8 to 15, according to the type of construc- 
tion employed, so that the span could not be 
increased beyond about 140 ft. if the depth were 
limited to 10 ft. The depth, however, can be 
doubled by the use of a single additional com- 
ponent, viz., a double-ended gusset plate which 
enables quadrangular Warren-type trusses to be 
built with the standard components of which 
particulars have already been given. An elevation 
and transverse section of a bridge of this type are 
given in Figs. 20 and 21, on Plate IX, and the 
double-ended gusset plates are clearly shown in 
Fig. 20. 

The advantages of the Hamilton unit construction 
system are well brought out in the Table annexed, 
which has been compiled from War Office handbooks. 
In this table, Nos. 1, 2, 4 and 5 are bridges of “ con- 
stant-section,” invariable in strength ; No. 3 can be 
varied in strength, in that four, three or two girders 
may be used as required ; while No. 6, with which 
we are now concerned, is varied in make up for 
each individual span, or to suit any conditions of 
loading. It will be seen that the Unit system 
compares very favourably with the others from the 
points of view of range of spans and lightness of 
heaviest parts. In weight-efficiency for any given 
span it is claimed that Unit Construction bridges 
are only inferior to specially designed spans of 
high-tensile steel and also that the overall efficiency 
of the single-truss, double-truss or double-depth 
types is very high. This is shown by the compara- 
tive chart reproduced in Fig. 22, on Plate IX, 
which gives the weight per foot of various types 
of military bridges of spans up to 200 ft., designed 
for carrying a 10-ft. roadway. It should be noticed 
that the Unit Construction system of proportioning 
all members to their loads gives bridge weights 
almost identical with those of bridges carefully 
designed for specific spans, such being represented 
by the points relating to the standard bridges for 
the Crown Agents for the Colonies. 

Having described the Unit Construction system, 
we now propose to explain how the members in 
a bridge to suit any specified conditions of loading 


may be proportioned from the bending moment | 


and shearing force diagrams. The method, em- 
ployed for single-truss bridges, is illustrated in 
Figs. 23 and 24 on Plate IX, and for double-truss 
bridges in Figs. 25 and 26. The 6-in. x 6-in. x j-in. 
angles have nearly equal strength values in tension, 
compression and bolt bearing, the bolt-shear strength 
being in excess of these values. The working load 
on each angle in either the top or the bottom chord 
is 25 tons and in diagonals, where single angles may 
sometimes be used in compression, the corres- 
ponding figure is 20 tons. In a double-truss bridge 
where the load is equally distributed to the four 
trusses, there may be a maximum of 16 angles in 
the horizontal plane of the upper chords and the 
same number in the lower chords. 
depth of 10 ft., the maximum moment of resistance 
of such a bridge is therefore 16 x 25 x 10 

4,000 tons-ft. Where sixteen angles are not 


required the number may be reduced to 12, 8 or 4, 


the corresponding moments of resistance then being 


Range 


With a truss | 


ERING. | 





ENGINE 
the centre of gravity of the member to the bending- 
moment curve appropriate to the span. 

The shear diagrams are shown on the right in 
Figs. 23 and 25, for single-truss and double-truss 
bridges, respectively, and they are plotted for the 
maximum shear effects due to the loading. It has 
been found sufficiently accurate, and well on the 
safe side, to regard the shear curves as straight lines 
| joining the points of maximum end shear and maxi- 
mum centre shear for each span. As previously 
mentioned, the maximum working load on a single 
diagonal member is 20 tons, and as these members 
make an angle tan-' = 0-5 with the vertical, each 


| diagonal angle can carry 20 » = 18 tons approxi- 


mately in vertical shear. Thus four angles give a 
vertical-shear reaction of 72 tons and eight of 144 
tons, and horizontal lines are drawn on the shear 
diagrams accordingly. Multiple diagonal members, 
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the gusset plates, to obviate the necessity for machin. 

ing the ends accurately for butting; both tension 
and compression members were therefore restrained 
by the bolts only. Another point mentioned in 
the specification was that the gusset plates should 
have welded flanges in order to reduce the weight 
slightly in comparison with riveted flanges. 

A single-truss bridge of 90-ft. span was selected 
in preference to a double-truss bridge in order to 
make a more searching test of the safe limit for the 
span of a through bridge with side-stiffened top 
chords of the type shown in Fig. 2, Plate IX, 
it being obviously advantageous to use this simple 
form of bridge for spans as long as possible. It was 
particularly important to determine how the 
comparatively slender top chords would behave 
under loading. That the chords must buckle 
slightly owing to the slip of the bolts seemed 
inevitable, and it was thought that the buckling 








of course, depend upon the shear strength of the bolts 
and must be proportioned accordingly, but as will be 
clear from Figs. 23 and 25, double angles serve 
nearly all cases. The method of determining the 
number of diagonals from the diagram is similar 
to that explained above for determining the number 
of chord angles. Having ascertained in this way 
the number of angles required for each bay, they 
are tabulated, together with the other components, 
below a line diagram of the bridge and the total 
weight of the span is easily arrived at. Thus for 
jany special bridge no calculations or drawings 
lare needed, it being only necessary to plot the 
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| might be progressive and lead to failure on spans 
| exceeding 70 ft., which was the limiting span for 
| bridges of this type recommended by the designers. 
| before these tests were carried out. Every effort 
|had, however, been made to strengthen the top 
|chords against failure by buckling, and the side 
| stiffeners had been designed to resist laterally 
| 24 per cent. of the maximum longitudinal com- 
| pression in the top chords. 

| The tests were made in two parts, dealing with 
jassembly and loading, respectively. From the 
former it was desired to ascertain whether the 
parts could be assembled easily with the rather; 


TABLE OF CHARACTERISTICS OF MILITARY BRIDGES. 





of 


No. 
| Spans. 


Type of Bridge. | 


Description. 


Weight of 
Heaviest Method of 


No. of 
’ Connection. 


Unit 
Parts. 





Ft. 
40-70 
60-108 
32-06 
75-105 

105-150 
30-200 


Warren girder in panels 


gird 
Hopkins Warren 


Hopkins heavy 


| 
er 
light | 
| Unit-construction - | 

' 


Warren truss with tubular members 

Deck bridge on 4 box girders = 

truss with channel members “a . 
Warren truss with channel members oa . 1 
Warren truss with multiple angle members “2 


4 in. turned bolts. 

Pins. 

Pins. 

if in. dia. black bolts 
in. dia. black bolts 

14 in. dia. black bolts 








| bending moment and shear curves and tabulate 
the parts required. If the system described is 
used for cantilever structures, there is no difficulty 
lin proportioning the members and the erection 
stresses can also be obtained by simple methods. 
In order to carry out thorough tests of the system 


3,000, 2,000 and 1,000 tons-ft., respectively. These | described above, the Royal Engineer Board ordered 


values are represented by horizontal lines in the |* single-truss bridge of 9)-ft. span, which was 
diagrams on the left in Figs. 23 and 25. The enve- | erected and tested at the Experimental Bridging 
lopes of the maximum bending moments for all the Establishment, Christchurch, Hampshire, in October 
spans required are then plotted on the same dia- | and November last. It is shown erected, with 
grams. Usually it is sufficiently accurate to take | the exception of the decking, in Fig. 27*, on page 131. 
these envelopes as parabolas with the maximum Figs. 28 and 29 illustrate the work of erection and 
bending moment at the centre of the span. The Fig. 30 shows the completed bridge loaded with 
bending-moment curves shown in Figs. 23 and 25|two extra heavy tanks and steel kentledge in 
represent the sum of the following quantities: (a) jaddition. The specification required that standard 
The live load for a standard |2-unit train as given | black bolts should be used without washers, that 


in B.S.S. No. 153, Appendix I (British Standard the holes in the members should be %,-in. larger | 
Bridges) ; | than the nominal diameter of the bolts and that | 


Unit Highway Girder 

: and 60 the centres of the bolt holes should be located 
(b) an impact addition 0 +L j|accurately to within 0-01 in. It was also specified 
is the length of the span ; (c) the weight of a 5-in. | that the standard angle members should have *& in. 
conerete deck ; and (d) the total weight of steel in | clearance between the ends when assembled on 
the span as estimated. From this diagram it is | ——>—)———_--—_- eae 
then possible to find the number of chord angles | = <n Rnepsione wre ok 2 
required at any bay by projecting vertically from | from Crown Copyright photographs. ; 


Loading for 
x (a), where L 


close tolerances specified ; whether a single-truss 
bridge could be readily connected to the double- 
| truss type as construction proceeded ; whether the 
|parts were self supporting during erection and 
could be man-handled into position ; and whether 
the black bolts with standard heads and nuts had 
sufficient clearance for tightening up. Although no 
special inspection of the parts had been made 
during manufacture, it was found that they could 
be assembled without difficulty, and that the parts 
could be reversed or changed end-for-end and still 
give good fits. The bolts used were commercial 
1}-in. black bolts which were not specified to be of 
exact diameter. They were, however, found to 
enter the holes easily by hand. In certain positions 
it appeared that lock nuts would be preferable to 
| full nuts, and as the large bolts act as pins, the use 
|of lighter nuts than standard would probably not 
affect the strength of the connections. The 
|main members were equally applicable for single- 
| truss or double-truss construction, and the opera- 
| tion of converting the former to the latter is illus- 
| trated in Fig. 29, on page 131. No difficulty was 
| experienced in erection. Once the cross bearer 
and gusset plates are in position, the diagonals are 
rigidly held during the bolting up of the top chord, 
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no false work of any kind being necessary. The 
erection was carried out by six men who had no 
difficulty in handling any of the parts. Fig. 29 
shows how the parts themselves may be used for 
the attachment of pulley blocks to assist in lifting 
other members into position, no other lifting 
appliances being employed. 

For the loading tests, the bridge was decked with 
light joists covered with 9-in. by 3-in. and 9-in. by 
4-in. timber planking, the change from 3-in. to 4-in. 
thickness being made near the centre of the span. 
The l-in. drop thus left of course gave a marked 
impact effect under the moving loads. As will be 
clear from Fig. 27, the bridge was erected on con- 
crete abutments, the end bearings being merely 
single timber planks laid on the abutments ; roller 
bearings were not employed at either end. These 
planks gave only an approximately vertical reaction 
and were considerably distorted when the bridge 
extended under the loading. Gauges capable of 
measuring the maximum values of both steady and 
fluctuating deflections were provided. The bridge 
was designed so that when loaded to the full bend- 
ing moment and shear shown for a 90-ft. single- 
truss span in Fig. 23, Plate IX, the full working 
stresses would be as follows: Tensile stress on net 
areas, 8 tons per square inch; compressive stress 


on gross areas, 8 (1 — 0-0033 » ) tons per square 


inch ; shear stress in bolts, 6 tons per square inch ; 
and bearing stress on bolts, 15 tons per square inch. 
The dead loads on the bridge were the weight of 
the structure (27 tons), the weight of the decking 
(14 tons), and in addition 20 tons of kentledge was 
added near the centre of the span, as shown in 
Fig. 30. The live loads used were a tank weighing 
42 tons and another weighing 18 tons, the former 
being shown near the centre of the span, with the 
latter as close to it as possible, in Fig. 30. 

Dead-load bending and end-shear tests, live-load 
tests, elastic deflection tests, and racking tests 
were carried out. The end shear and bending 
stresses applied were calculated to be 4 per cent. 
greater than the design figures exclusive of any 
extra stress due to impact, which, it was thought, 
would not arise at the low speed of the tanks. 
Actually, the impact stresses were found to be very 
appreciable. For the live-load tests the two tanks 
above referred to were used both singly and together. 
They were able to follow each other with about 
one yard interval at a speed of from 5 to 6 m.p.h. 
The impact effect resulting from the difference in 
the thickness of the deck planking, or for any other 
reason, was shown by oscillation-recording extenso- 
meters to add at least 25 per cent. to 30 per cent. 
to the total live-load. In the racking test, the 
18-ton tank was placed at quarter points and at 
mid span and was then slewed violently from side to 
side, which is a test that few bridges can withstand. 

No mechanical failure occurred throughout the 
tests and the bridge as a structure behaved very 
well, although in view of the length of the span the 
tests were severe on the stiffening and bracing 
systems. The elastic deflections of the bridge were 
satisfactory. There was a general tendency for the 
two chords to deviate outwards at the centre of the 
bridge, but this was reduced by a tendency of the 
portal members to be deflected slightly inwards. 
On one chord a slight kink developed at a point 
10 ft. from the centre of the span, where the stress 
was a maximum, and this was interpreted as the 
point of possible failure of this top chord under still 
greater loads. The racking test did not appear to 
affect the top chords adversely beyond inducing a 
momentary curvature of the same order as the 
lateral deviation of the rest of the bridge. The 
racking test did not damage the wind bracing. 

The question of bolt slip received close attention 
and it was observed that slip commenced as soon 
as the bridge was clear of the packings and con- 
tinued more or less in proportion to the increasing 
total loading until a state of practical stability was 
reached at the end of the live-load tests. Inspection 
of the bolts after the tests, however, showed that 
they had stood up well. Some of the most highly 
stressed bolts showed signs of crushing to the extent 
of about 0-001 in., and in some cases the bolt holes 
were slightly elongated. The elongation was very 
small, the maximum being only 0-009 in. and the 





average 0-0024 in., while in many cases no elonga- 
tion could be detected. Since bolt slip is considered 
to be inevitable, in a bridge of this type under 
service conditions, it is suggested that it would be 
better to encourage it to the full extent immediately 
after launching. This would avoid the risk of the 
bridge being heavily loaded while the girders had 
very different deflections and the top chords were 
consequently out of the straight. We gather that 
it is considered that the use of black bolts for the 
tests has been justified and that these bolts can be 
recommended for use with the material tested for 
semi-permanent work. It is further pointed out 
that while the tests have not shown what ultimate 
factor of safety exists in a bridge of this type, 
which may in practice be erected and launched in 
very adverse circumstances, they have proved that 
the design is in itself even sounder than was expected. 

In conclusion, we may mention that the rights 
of manufacture for the patented Unit system of con- 
struction described above have been acquired by 
Messrs. Callender’s Cable and Construction Com- 
pany, Limited, Hamilton House, Victoria Embank- 
ment, London, E.C.4, in conjunction with Messrs. 
Painter Brothers, Limited, of Hereford. 








SURVEY OF WORLD ENERGY 
PRODUCTION. 


By Davip BRrowntlg. 


In the technical world two of the most remarkable 
features of the Jubilee period, 1910-1935, are the 
almost incredible increase of the world’s annual 
energy production (heat, light, and power) and the 
fact that the production of coai has remained 
stationary. Thus in 1910 the world produced 
about 1,165,000,000 metric tons (2,205 lb.) of coal 
(and lignite), whilst the production in 1933, the 
last year for which complete records are available, 
was 1,166,000,000 metric tons. 

In the same twenty-five year period, however, 
gigantic advances have taken place in the con- 
sumption of petroleum oil and natural gas, and 
the utilisation of water power. The chief sources 
of energy are, of course, coal, lignite, oil, natural 
gas and water power, although wood and vegetable 
material is much more important than is generally 
imagined. Items, however, such as peat, household 
refuse, oil shale, the wind, and the natural heat of 
the earth only play a relatively small part. 

The main reasons why the output of coal and 
lignite has remained stationary in the midst of all 
the revolutionary progress that has taken place 
since 1910 are the formidable competition of oil, 
natural gas, and water power, and the greatly 
increased efficiency in the use of coal and lignite ; 
that is the amount of energy produced from 
1,166,000,000 tons of coal in 1935 is very much 
more than in 1910 because of the higher thermal 
efficiency of consumption. 

The chief sources of statistical information con- 
cerning fuel and power are the publications of the 
British Government (Annual Reports of the Inspector 


of Mines and the Imperial Institute Reports), the | Holland 


United States Government (U.S. Geological Survey 
and U.S. Bureau of Mines), which are much the 
most detailed and important, the German Govern- 
ment (Reichskohlenrat), the League of Nations 
(Geneva), and a whole host of semi-official or semi- 
national organisations. Typical of the latter are 
the Iron and Steel Institute (London), the Sulphate 
of Ammonia Federation (London), the Jahrbuch 
fiir den Rithrkohlenbezirk (Essen), the American 
Petroleum Institute (New York), and the National 
Industrial Conference Board (New York). 

Some of the statistics from the above different 
sources, however, do not agree, whilst it is extremely 
difficult to obtain detailed information regarding 
the gigantic technical advances being made in 
Soviet Russia. Accordingly the figures given in 
the present contribution represent (unless otherwise 
stated) the approximate average of the various 
authorities. It is hardly surprising that such 
differences exist in view of the fact that about 
50 countries produce coal and lignite, for example, 
and in many cases no official statistics exist, whilst 
figures are often published for given years and then 
altered again in a few years time as further informa- 





tion has become available. The total world produc- 
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tion of coal and lignite for each of the years 
1910-1933 can be taken as given in Table I :— 


TasLE I.—Annual Total World Production of Coal and 
ignite. 


Metric tons (2,205 Ib.). 











Year. Coal and Lignite. Coal Only. 
Tons. ‘Tons, 
1910 1, 165,000,000 1,059,000,000 
1931 1,185,000,000 1,074,000,000 
1912 1,248,000,000 1,128,000,000 
1913 1,342,000,000 1,213,000,000 
1914 1,207,000,000 1,086,000,000 
1915 1,193,000,000 1,069,000,000 
1916 1,291,000,000 1, 159,000,000 
1917 1,356,000,000 1,223,000,000 
1918 1,333,000,000 1,198,000,000 
1919 1,173,900,000 1,044,000,000 
1920 1,319,000,000 1,166,000,000 
1921 1,134,000,000 970,000,000 
1922 1,228,000,000 1,047,000,000 
1923 1,359,000,000 1,198,000,000 
1924 1,359,000,000 1,184,000,000 
1925 1,372,000,000 1,183,000,000 
1926 1,366,000,000 1,177,000,000 
1927 1,477,000,000 1,273,000,000 
1928 1,465,000,000 1,245,000,000 
1929 1,558,000,000 1,323,000,000 
1930 1,409,000,000 1,210,000,000 
1931 1,254,000,000 1,072,000,000 
1932 1,122,000,000 955,000,000 
1933 1,166,000,000 996,000,000 











It will be noted that the world production rose 
slightly from 1910 to 1913, and then declined some- 
what, presumably due to the World War. After this 
the former production was recovered, but in 1921 fell 
to less than 1,150 million tons per annum, being 
below 1,000 million tons for coal only. From 1922 
to 1929 there was again a slight increase, and the 
world’s peak production of coal and lignite was 
reached in 1929 with about 1,558 million tons, 
including 1,323 million tons of coal. As will be 
remembered, 1929 was also a peak year for the 
production of all kinds of primary raw materials, 
and for trade generally, more so than 1913, the 
year before the disaster of the war. Then at the 
end of 1929 came the world collapse in trade and 
finance, and the output of coal and lignite com- 
menced to decline, reaching 1,122 million tons in 
1932, the worst year of the slump. By 1933 the 
coal and lignite figure had not reached 1,200 million 
tons per annum, and probably in 1934 this will also 
obtain, while in 1932 and 1933 the production of 
coal only was less than 1,000 million tons per 
annum. 

Tasie II.—Average Annual Coal and Lignite Production 


of the Main Countries of the World. Ten-Year Period, 
1924-1933. 





Metric tons (2,205 Ib.). 

















Coal and Percentage 
Country. Lignite. of Total. 

Australia 11,825,000 0-87 
Belgium 25,500,000 1-88 
Canada 13,565,000 1-00 
China - 16,330,000 1-20 
Czecho Slovakia “7 32,527,000 2-40 
France =. on a 49,638,000 3-66 
Germany . 280,750,000 ° 20-73 
Great Britain 229,860,000 16-96 
ol oe = as 10,615,000 0-78 
Hungary .. oe a 6,965,000 0-51 
India ae a ae 20,930,000 1-54 
Japan (Empire) 31,450,000 2-32 
Jugo Slavia 7,415,000 0-54 
New Zealand 13,095,000 0-96 
Poland ‘ 35,361,900 2-61 
Roumania .. 5,245,000 0-38 
Russia om a 43,190,000 3-18 
Union of South Africa 11,900, 0-87 
United States 464,000,000 34-24 
All other countries 44,838,100 3-30 
World Total .. 1,355,000,000 100-00 





It may be stated also the world production of 
coal and lignite in 1825 was only about 26,500,000 
metric tons, and the rapid increase is well illustrated 
by the following figures (tons) for various typical 
years :— 


1825... 26,500,000 1880 335,000,000 
1850... 87,875,000 1890 513,500,000 
1860 ... 146,900,000 1900 772,000,000 
1870 ... 215,000,000 


Although, as stated, about 50 countries produce 
coal and lignite, much the most important are the 
United States, Great Britain, and Germany. Table 
II gives the average annual figures for the 
10-year period 1924-1933 for the 19 chief countries. 
These figures are, however, apt to be misleading 
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in the case of Russia and Germany. An average 
of 10 years tends to hide the fact that Russia is 
the only country in the world rapidly increasing the 
coal and lignite output, now believed to be well 
over 75 million metric tons per annum. The output | 
of Germany also is about 50 per cent. lignite, much | 
lower in quality than anthracite and bituminous 
coal, | ton of the latter being equal to, say, 2-4875 
Taste LL, 


CGlermany, 


innual 
Great Britain, 


Coal (and Lignite) Production of | 
and the United States. 


United States 
Coal with « 
Very Small 
Amount of 

Lignite 


| 
Germany 


Coal and 
Lignite 


Great Britain 
Coal 


Short tons, 
2,000 Ib. 
501,600,000 
490,600,000 
534,500,000 
570,000,000 
513,500,000 
531,600,000 
590,100,000 
651,400,000 
678,200,000 
554,000,000 
658,300,000 
506,400,000 
476,900,000 
657,900,000 
571,600,000 
581,000,000 
657,800,000 
597,900,000 
576,000,000 
608,800,000 
536,900,000 
441,700,000 
355,600,000 
876,000,000 


Long tons, 
2,240 Ib. 
264,400,000 
271,900,000 
260, 400,000 

7,400,000 
.700,000 
.200,000 
400,000 
£00,000 

7.700.000 

29,800,000 
,500,000 
200,000 
249,600,000 
76,000,000 
7,100,000 
+, 200,000 
28 SOO 000 
200,000 
yOO,000 
900,000 

3,900,000 
, 500,000 

700,000 
207, 100,000 


Metric tons, 
2,205 Ib 
222,300,000 
234,500,000 


1910 
1911 
1912 
1913 
1914 
1915 
1016 
1917 
1918 
1919 
1920 
1921 
1922 


5,800,000 
277,300,000 
245,100,000 
224,800,000 
253,400,000 
243,300,000 
258,900,000 
210,400,000 
219,400,000 
237,000,000 
256,300,000 
1923 181,000,000 
192 243,500,000 
1925 272,500,000 
1926 284,500,000 
1927 304, 100,000 
1928 316,500,000 
1929 327,900,000 
1930 288,600,000 
1931 : 2,000,000 
1932 27,400,000 
1933 36,700,000 


> 
° 
oo 


tons of lignite and sub-bituminous coal. On the} 
real heat value basis, therefore, the production of | 
Germany is inferior to Great Britain, although the | 
actual tonnage is higher. 

On the gross tonnage basis, therefore, for 10 years 
1924-1933, the United States, Great Britain and 
Germany produce 71-9 per cent. of the coal and} 
lignite of the world, and they are followed a very 
long way behind by France, Russia, Poland, Czecho- 
Slovakia, and Japan. 

In Table ITI is given the annual coal re 
of the United States, Great Britain, and Germany 
for each of the 23 years 1910-1933. 

The British figures, which, of course, include a 
very large export trade, averaging, say, 25 per cent. 
of the output, indicate clearly that the world coal 
production is only remaining stationary with the 
greatest difficulty, and, far as concerns one of | 
Taste I\ Average Production of Lignite and 


Bituminous Coal of Different Countries of the 
Sor the 10-year Period 1924-1933. 


Metric tons (2,205 Ib.). 


| 
Sub- 
World 


Percentage 
of World 


Country 
Total 


| rose in 1918 to the gigantic figure of 678,200,000 tons, 


and with the exception of 1921 and 1922, the annual 


| 


a Au G. 9, 1935. 


are shownin Table IV. The world annual decthistion 
of lignite and sub-bituminous coal since 1910 is 


coal production remained very high, well over! given in Table V along with the production for 


550 million tons. Then the financial blizzard hit 
the States, with such disastrous effect that from 


Germany. 
The total production of lignite and sub-bituminous 


1929 to 1932 the annual coal production fell from | coal shows, therefore, an almost steady increase 


608,800,000 short tons to 355,600,000 tons, or| from 1910 until 1929, quite different to coal. 


41 per cent. in four years, which is almost incredible. 


TaBLE V.—Annual Lignite and Sub-Bituminous 
Production of the World and of Germany. 


Metric tons (2,205 Ib.). 


World Germany. 


69,500,000 
73,800,000 
80,900,000 
87,200,000 
83,700,000 
87,900,000 
94,200,000 
95,500,000 
100,600,000 
93,600,000 
111,900,000 
123,100,000 
137,200,000 
118,800,000 
124,600,000 
139,700,000 
139,190,000 
150,500,000 
165,600,000 
174,500,000 
146,000,000 
133,300,000 
122,600,000 
126,800,000 


1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 


106,000,000 
111,000,000 
120,000,000 
129,000,000 
121,000,000 
124,000,000 
132,000,000 
133,000,000 
135,000,000 
129,000,000 
153,000,000 
164,000,000 
181,000,000 
161,000,000 
175,000,000 
189,000,000 
189,000,000 
204,000,000 
220,000,000 
235,000,000 
199,000,000 
182,000,000 
167,000,000 
170,000,000 


TaBLe VI.—Total Production of Petroleum Oil of the World, 
1857-1932. 


Jnited States Barrels. (U.S. Geological Survey.) 


Percentage of 
World Total. 


Production 


Country. 
in Barrels. 


14,784,723,000 
375,607,000 
750,988,000 


nu 


United States 
Russia 
Venezuela 
Roumania 
Persia 

Dutch Fast Indies 
Mexico 
Columbia 
Argentine 
Peru 
Trinidad 
Britich India 
Poland 

Rest of World 


ow 


483.376,000 
551,818,000 


sport 


95,393,000 
140,874,000 
83,691,000 
225,519,000 
231,941,000 
235,046,000 


| = OOD 


World Total 25,000 100 


Taste IX.—Torat Porentiar 


The 
reason is the great development of lignite in 
Germany, due primarily to the loss of coal-producing 


oe territory as a result of the war. 


With regard to petroleum oil and natural gas, 


Tasie VIL.—Annual World Production of Crude Petroleum 
Oil (U.S. Barrels) along with that of the United States. 


(U.S. Geological Survey.) 


World Total. United States. 


209,557,000 
220,449,000 
222,935,000 
248,446,000 
265,763,000 
281,104,000 
300,767,000 
335,316,000 
355,928,000 
378,367,000 
442,929,000 
472,183,000 
557,531,000 
732,407,000 
713,940,000 
763,743,000 
770,874,000 
901,129,000 
901,474,000 
1,007,323,000 
898,011,000 
851,081,000 
785, 159,000 
898,874,000 


327,763,000 
344,361,000 
352,448,000 
385,345,000 
407,544,000 
432,033,000 
457,500,000 
502,891,000 
503,515,000 
555,875,000 
688,884, 000 
766,002,000 
858,898,000 
1,015,736,000 
1,014,318,000 
1,068,933,000 
1, 006, 823,000 
,000 

b 324.7 7 33,000 
85,829,000 
1,905,000 
3,656,000 
1,377,000 
7,442,000 


1 
37% 
31 
3 


Taste VIII.—Annual Production of Natural Gas in the 
United States. 


(U.S. Geological Survey.) 


Year. Cubic Feet. Year. Cubic Feet. 


762,546,000,000 
1,006,976,000,000 
1,141,521 ,000,000 
1,188,571,000,000 
1,313,019,000,000 
1,445,478,000,000 
1,568, a 


1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1930 
1931 : y 
1062 «(..| Ci, 


1910 
1911 

1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 


509,155,000,900 
3, 


562,203, 000,000 
581,898,000,000 
591,867,000,000 
628,579,000,000 
753,170,000,000 
795,110,000,000 
721,001 000,000 
745,916,000,000 | 
798,210,000,000 
662,052,000,000 


1,943, ot 000,000 
686,436,000,000 
518,000,000,000 


AND DeveLoprep Intanp WaTER PowER FOR THE MAIN COUNTRIES OF THE WORLD 


IN 1920 anv 1930. 
(U.S. 3. Geological Survey. ) 


Year 1920. 


Country 
Potential 
Water Power. 


Horse- power. 


United States 28,000,000 


| Canada 


Australia 1,375,000 
Austria 3,079,000 
Bulgaria 1,300,000 
Canada 3,230,000 
Czecho-Slovakia 18,5 . 

France 1,062,000 
Germany 144,000,000 
Hungary 6,130,000 
Jugo-Slavia 4,350,000 
New Zealand 1,095,000 
Roumania 2,150,000 
Russia 2 000,000 
United States 2,300,000 
All other countries 2,002,000 


o=->= 


~ 
Crweco 


at et tt et 


100 


World 193,000,000 


Total 


the three chief countries, has, on the whole, declined 
during the past 25 years. Coal output in Creat 
Britain rose to a maximum of 287,400,000 long tons 
in 1913 and then steadily dropped to 1920. Both 
the years 1921 and 1926 are abnormal because of a | 
coal strike and a coal lock-out, respectively, and 
until 1929, the world’s peak year for trade, the 
British coal industry had to struggle very hard to 
keep above the 225 million ton figure, but in 1923 
reached 276 million tons. After 1929, however, 
came the world slump, with a decline to less than 
220 million tons in 1921, and below 210 million | 
tons in 1932 and 1933. 

The United States statistics show a coal produc- 
tion of over 500 million short tons in 1910, which 


| Other Countries 


Germany 
Sweden 
Norway 
Russia 

Italy 
Switzerland 
France 

Great Britain 
Spain 

India 

Japan 

New Zealand 
Tasmania 


585,000 
4,000,000 


400,( 
12,965,000 


° 
v 


World Total 439,000,000 


Thus in the same period the 
coal industry only declined 19 per cent., from 
257,900,000 long tons to 208,700,000 long tons. In 
Germany the general position shows, apart from an 
abnormal year 1923, only a relatively slight increase 
for a few years from 1910, followed by a decline 
again, and so on, with a maximum production in 
1929, a subsequent slump, and in 1933 a production 
only slightly greater than in 1910. 

With regard to lignite and sub-bituminous coal 
Germany is much the most important country, 
with a production of nearly 75 per cent. of the 
total, whilst Czecho-Slovakia is second, with 
nearly 10 per cent. Thus the average annual figures 
for the period 1924-1933 of 13 of the chief countries 


much-troubled British | the 


Year 1930. 


Developed 
Water Power. 


Potential 
Water Power. 


Developed 
Water Power. 


Horse- power. 
14,885,000 
6,125,000 
2,000,000 
1,675,000 
1,900,000 
466,000 
2,800,000 
2,200,000 
2,300,000 
400,000 
1,000,000 
300,000 
3,500,000 


Horse- power. 
38,000,000 
18,000,000 

2,000,000 
5,000,000 
9,500,000 
16,425,000 
4,840,000 


Horse- power. 
9,243,000 
2,418,000 


1,150,000 
1,070,000 
1,400,000 
210,000 
600,000 
150,000 
1,000,000 
45,000 
34,500 
2,029,500 


23,000,000 


% 000; 000 
2,500,000 
700,000 
304,285,000 


75,000 
40,626,000 


46,000,000 


447,000, 000 


United States is, of course, exsily the first 
country of the world, with Russia second. In this 
connection, Table VI gives the figures of the United 
States Geological Survey for the world’s total 
production of petroleum oil, and also that of the 
13 most important countries, since the commence- 
ment in 1857 of the modern petroleum industry, 
expressed as number of barrels (42 U.S. gallons or 
35 Imperial gallons). 

The United States has produced 65 per cent. of 
the world’s total output of petroleum, and Russia 
12-7 per cent., while Mexico has been responsible 
for 7-3 per cent., followed a long way behind by 
Venezuela, Dutch East Indies, Roumania, and 
Persia. The world’s annual output of petroleum 
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since 1910 is given in Table VII, along with that 
of the United States. From 1910 to 1929 the rate 
of advance in petroleum has been of an astounding 
character ; that is, from about 328 million barrels to 
1,486 million barrels, or 350 per cent. increase, 
whilst coal and lignite have been stationary. In 
1929 also, the United States alone for the first time 
produced over 1,000 million barrels per annum. 
The terrible slump in 1929 has also had practically 
no effect on the world’s output of petroleum, 
which declined only to 1,311 million barrels in the 


TaBLeE X.—Water Power Plant Installed by All Countries 
of the World with over 100,000 kW (1934). American 
Committee, World Power Conference, New York. 


| 


| Total Kilowatts | Percentage of 


Country. Installed. | World Total. 

United States , 11,800,000 | 30-06 
Canada ak ad , 5,256,000 | 13-39 
Italy a: we sal 4,348,000 11-08 
Japan Ri 3,151,000 | 8-03 
France ss ae sen 2,781,000 | 7-08 
Germany os ‘ 2,300,000 5-86 
Switzerland ‘ oun 1,900,000 4-84 
wee sb- -4y Xe 1,850,000 4-71 
Sweden - ois ou 1,400,000 3-57 
Spain oe ; oad 75,000 | 2-23 
Russia wb ne oon 758,000 | 1-93 
Austria ‘ - eet 725,000 | 1-85 
Brazil ob oe eel 525,000 1-34 
Finland re | 300,000 0-76 
India sh Me ial 300,000 0-76 
Mexico . | 235,000 0-60 
Great Britain | 228,000 | 0-58 
New Zealand -| 225,000 0-57 
Jugo Slavia ‘ 190,000 0-48 
Czecho-Slovakia ‘ 110,000 | 0-28 

World Total . 100-00 


39,257,000 





worst year, 1932, being 300 per cent. more than in 
1910. 

Accurate world statistics for natural gas con- 
sumption are not available since a number of 
countries, especially Russia, using large amounts, 
do not keep a record of the consumption. Fortu- 
nately, however, the United States have provided 
figures since 1910 for their own consumption, as 
shown in Table VIII, representing a very large 
proportion, probably about 75 per cent., of the 
world total. 

Probably the world annual consumption of natural 
gas is about 2,250,000,000,000 cub. ft., with, say, 
1,650,000,000,000 in the United States. Natural 
gas has also, of course, long been used to a 
relatively small extent in Canada. The figures with 
regard to the waste of natural gas are of an 
astronomical character and the consumption of 
2,250,000,000,000 cub. ft. is only a small fraction 
of the actual production. 

To give some idea of the vast volume of natural 
gas evolved in connection with petroleum wells in 
1930, a total of 3,045 new wells were sunk in the 
United States, and it is estimated that the potential 


Taste XI.—Installed Water Power Plant in the United 
States. 


(U.S. Geological Survey.) 





Year. Horse-power. | Year. Horse-power. 
1910 4,220,000 | 1922 8,270,000 
1911 4,530,000 | 1923 9,090,000 
1912 . 4,770,000 1924 10,040,000 
1915 5,480,000 1925 .. 11,180,000 
1914 5,790,000 | 1926 ..| 11,720,000 
1915 6,140,000 | 1927 . 12,296,000 
1916 6,470,000 | 1928 .. 13,572,000 
1917 6,800,000 1929 .. 13,808,000 
1918 7,110,000 | 1930 . 14.885,000 
1919 7,590,000 | 1931 ..| 15,563,000 
1920 7,800,000 | 1932 ..| 15,818,000 
1921 8,050,000 1933. 15,913,000 

| 


supply from these wells alone is 26,000,000,000 cub. 
ft. per twenty-four hours, equivalent in heat content 
to more than a million short tons of coal, that is, 
over 365 million tons per annum. Also about 
55,000 oil wells are in existence in the United 
States, nearly 20 times the above figure, although, 
of course, the output of gas from individual wells 
varies greatly. It will be noted from Table VIII that 
the consumption of natural gas in the United States 
has increased 200 per cent. from 1910 to the peak | 
year, 1930. 

Water power shows an advance almost as remark- 
able as that of petroleum oil. It is not possible 
to obtain detailed annual world figures but in 
the year 1910 the total installed plant probably 





did not exceed 6,000,000 h.p. The U.S. Geo- 


logical Survey figures for potential and developed 
horse-power for two standard years, 1920 and 1930 
(not including plants below 100 h.p.) are reproduced 
in Table IX, relating to 15 countries, and including 
the world’s totals. 

The total potential inland water power of the 
world is now (1930) regarded as 447,000,000 h.p., 
and in 1920 a total of 23,000,000 h.p. was developed. 
This had grown to 46,000,000 h.p. in 1930, an 
increase of 100 per cent. in ten years. Much the 
most important country for developed water power 
is the United States, with 14,885,000 h.p. in 1930, 
while Canada is easily second with 6,125,000 h.p. in 
(1930). According to the American Committee, 
World Power Conference New York, the total de- 
veloped water power plant of the world for all 
countries with over 100,000 kW total has now (1934) 
reached about 52,600,000 h.p., data being given in 
kilowatts in Table X, 

These figures indicate that the United States 
has 30 per cent. of the developed water power of 
the world, about 15,800,000 h.p., while Canada 
has 13-4 per cent. and Italy 11-0 per cent., followed 
by France and Germany. Enormous strides are, 
however, being made in Russia, the Dnieper hydro- 
electric scheme, for example, being the largest now 
in operation, and the figure given of 758,000 kW. 
is of doubtful accuracy and probably much too 
low. Detailed annual statistics are also available 
for the United States, as given in Table XI, showing 
a rapid and uniform increase from 4,200,000 h.p. in 
1910 to 15,900,000 h.p. in 1933, that is, 280 per 
cent. in 23 years. 

(To be continued.) 








THE BRIEY LIQUID-OXYGEN PLANT. 


Tue acknowledged advantages possessed by liquid- 
oxygen explosives have caused them to be employed 
to an increasing extent in recent years. As is well 
known, the explosive is prepared by soaking a special 
combustible cartridge in the liquid oxygen, which thus 
acts as a combustion agent. The explosive, produced 
in this way at the moment when it is required, is fired 
by a fuse or by electrical means employing special 
detonators. The safety of liquid-oxygen explosives is 
due, in the first place, to the fact that the explosive 
comes into existence only after saturation of the cart- 
ridge, i.e., a few moments before use. Secondly, 
should the cartridge not be fired immediately, the 
oxygen evaporates, and after the lapse of an hour 
the cartridge, having lost all its oxygen, becomes 
inert. Moreover, when the quarry or mine (other 
than a colliery) is of fair size and is located 
within easy reach of a liquid-oxygen factory, it has 
been computed that savings, which may amount to 
from 30 per cent. to 50 per cent., are realised by 
adopting liquid oxygen in plaee of other explosives. 
These considerations have decided a number of large 
iron-ore producing companies in the Briey Basin, 
Meurthe-et-Moselle, France, to install, for their common 
needs, a liquid-oxygen producing plant having a 
designed capacity of 1,200 litres per hour. The plant 
has been constructed and put into operation by Messrs. 
La Société PAir Liquide, 75, Quai d’Orsay, Paris 
(7e), for the operating company, Messrs. La Société 
Socoxyl, Briey. Commenced in October, 1932, the 
installation was completed in March, 1933, and was 
put into service four months later. As already stated, 
the designed capacity is 1,200 litres of liquid oxygen 
per hour, comprising four groups of equipment each 
producing 300 litres per hour. Two of the groups are 
now in operation, and the remaining two will be installed 
subsequently. 

Before giving a general description of the plant it 
may be of interest to recall the main principles employed 
in the manufacture of liquid oxygen from atmospheric 
air by the Georges Claude process, upon which the 








working of the installation is based. Briefly, the plant 
performs a dual role ; it produces the low temperature 
necessary to liquefy the oxygen and it isolates the 


| oxygen from the other gases present in the atmosphere. 


The whole of the air is liquefied and is subsequently 
distilled, the distillation yielding gaseous nitrogen and 
liquid oxygen. For the sake of simplicity air is taken 
to be a mixture of oxygen and nitrogen, no account 
being taken of the rare gases present. 

The low temperatures necessary for the liquefaction 


of air are obtained by the expansion of previously 
compressed air. 


Two methods of accomplishing this 
may be employed. The first, using expansion without 


doing external work, consists in simply allowing the 
compressed air to expand through a valve, thus bringing 
about a cooling of the air by the Joule-Thomson effect. 





| The other process, in which the expansion is accom- 
panied by external work, consists in allowing the 
compressed air to expand in the cylinder of a prime 
mover. In this manner the cooling equivalent to the 
work performed by the compressed air is added to the 
cooling due to the Joule-Thomson effect. It may be 
pointed out that one kilogram of air compressed to 200 
atmospheres, at a temperature of 10 deg. C., produces a 
cooling effect equivalent to 10 frigories (kg. Cal.) when 
allowed to expand to 1 atmosphere without doing ex- 
ternal work. On the other hand, the same quantity of 
air yields 23 frigories when expanding from 200 to 5 
atmospheres in a working cylinder, assuming that the 
latter has an efficiency of 70 per cent. Furthermore, 
the importance of the work performed by the working 
cylinder must be taken into account as it is utilised in 
the initial compression of the air. 

In the early stages of the mechanical production of 
cold, it was thought that the operating difficulties of a 
prime mover at very low temperatures would be great, 
hence the Joule-Thomson effect alone was used. The 
expansion cylinders used by Georges Claude and other 
authorities in this field, however, have allowed advan- 
tage to be taken of the principle of expansion with 
external work. Nevertheless, it must not be con- 
cluded that to apply this principle in practice the 
whole of the air entering the apparatus should be 
allowed to pass through the expansion cylinder. It 
has already been stated that gaseous nitrogen is 
produced in the apparatus, in addition to liquid oxygen. 
The former is at a very low temperature, namely, 
— 195 deg. C., the boiling-point of liquid nitrogen at 
atmospheric pressure, and its low temperature is 
utilised for pre-cooling the air entering the apparatus 
at a pressure of 200 atmospheres. If, however, the 
whole of its heat-absorbing properties were employed 
for cooling the incoming air, its temperature would fall 
to a very low value at which the elastic properties of 
the air would be profoundly modified. While the air 
would not be liquefied, its power of doing external work 
by expansion would be very much impaired. Conse- 
quently, the air entering the expansion cylinder must 
not be cooled unduly. By lowering its temperature 
to — 30 deg. C. only, its elastic properties are retained 
and it is capable of doing external work by expansion. 
The surplus cooling power of the nitrogen is used to 
cool another portion of the air which is diverted from 
the expansion cylinder. This cooling of air submitted 
to a pressure of 200 atmospheres results in its liquefac- 
tion. The arrangement which has just been described 
constitutes, in brief, Georges Claude’s process of liquefac- 
tion under pressure. 

A diagrammatic sketch of the apparatus for producing 
liquid oxygen is shown in Fig. 1, page 136. Atmospheric 
air is submitted to a high pressure of the order of 200 
atmospheres, the cooling-water system of the compressor 
withdrawing from this air a considerable portion of the 
internal heat released during the compression. The 
air, which is thus at ordinary temperatures (say about 
10 deg. C.) and under a pressure of 200 atmospheres, 
enters the tubular heat exchanger a. The compressed 
air passes down through the tubes, which are surrounded 
by the upward-moving stream of nitrogen, separated at 
a later stage in the plant. The liquefier is similar to a 
heat exchanger in construction; only a portion, 
however, in practice 30 per cent. of the compressed 
air passes through its tubes. The expansion cylinder 
through which passes that portion of the air not going 
to the liquefier, is shown at c, while an external view of 
one of these units is given in Fig. 3. The air issuing 
from the expansion cylinder is led into the lower portion 
of the distillation or rectification column d, the pressure 
in which is 4 atmospheres. The air passes up 
through the sprinkler plates in the column and is led 
into the group of pipes at e. The exteriors of these 
pipes are washed by the liquid oxygen produced in the 
final stages of the process. The valves f and g, which 
drain the products entering the column are almost 
closed and the pressure in the column d rises until the 
gases are liquefied in the group of pipes e. A portion of 
the liquid formed is withdrawn through valve f while 
the other portion descends by way of the plates in the 
column, meets the gas issuing from the expansion 
cylinder and withdraws from the ascending gas stream 
that constituent of it which is least volatile, namely 
oxygen. It follows that by carefully regulating, by 
means of the valves f and g, the quantity of liquid 
flowing on to the plates, the normal working of the 
rectification column produces, on the one hand, pure 
liquid nitrogen issuing from valve f, and, on the 
other, a liquid containing the whole of the oxygen 
in the air introduced, and yielding 40 per cent. of 
oxygen by analysis. This second liquid is drained 
away through valve g. In the vapourising tube 
system e, the nitrogen which is in the interior of the 
pipes is liquefied by the liquid oxygen outside. This 
renders it necessary that the pressure of the nitrogen 
should be greater than that of the oxygen, since it is 
more volatile. It has been stated that the pressure in 








column d, containing the nitrogen is four atmospheres. 
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The pressure in the column A, which contains the liquid 
oxygen, is practically that of the atmosphere, 1 -3 atmos- 
pheres to be exact. 

Returning now to the liquid air issuing from the 
liquetier. This contains 2] per cent. of oxygen and it is 
led through a valve, as it is formed, into the zone of 
the column at which the contents of the liquid present 
are chemically identical. The group of pipes e¢ is 
surmounted by a second distillation column A, to which 
reference has already been made. Into the upper 
portion of this column the liquid nitrogen drained from 
column d@ through the valve fis led. At a convenient 
lower level is introduced the liquid containing 40 per 
cent. of oxygen drained from column d through valve g. 
Finally, in the lower portion, the liquid surrounding the 
tube system ¢ is brought up to boiling point as the 
result of the heat given off by the liquefaction of the 
nitrogen within the tubes. Without going into the 
well-known theory of distillation and rectification 
columns, it may be stated that the conditions necessary 
for obtaining pure oxygen at the lower end of the 
column and pure nitrogen at the upper end, have 
been secured by causing the liquids and the gases to 
travel in opposite directions. The liquid oxygen collects 
at the base of column A in the upper portion of the 
vapouriser e and can be drained off by way of the valve 
shown on the right of the illustration. The gaseous 
nitrogen issuing from the upper end of column A, is at 
the boiling temperature of the liquid gas, namely, 

195 deg.C. It is led first into the liquetier 6 in which 
it cools and liquefies the compressed air travelling down 
the tubes, wall then passes on to the heat exchanger a 
as shown in Fig. 1. 
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Having thus briefly explained the working of a 

liquid-oxygen producing plant, we now propose to give 
a few details regarding the installation of the Société 
Socoxyl, at Briey. With this end in view we shall 
deal successively with the main characteristics of the 
constituent parts of the installation, namely the 
air-purification, compression, and drying plants, and 
the special features of the liquid-oxygen producing 
equipment itself, such as the heat exchangers, expansion 
cylinder, cooler for liquid nitrogen, and the methods of 
storing and distributing the liquid oxygen. Air is 
drawn into the plant through a 65-ft. chimney and 
passes through two scrubbing towers, placed in series, in 
which it is rid of its carbonic-acid gas by solutions of 
caustic soda, maintained in constant circulation by 
means of two groups of motor pumps. Each tower is 
fitted with three layers of specially-designed rings 
arranged in such a way as to give a large surface of 
contact between the ascending air and the descending 
solution. The basement of each tower constitutes a 
reservoir forthe solution. Electrical heating apparatus, 
which is capable of being regulated, has been installed 
to prevent crystallisation of the solutions occurring in 
cold weather. 

The two horizontal air compressors, a general view 
of which is given in Fig. 4, are belt-driven and are of the 
five-stage type, the cylinders, the first one of which is 
double-acting, being mounted in line. Each machine, 
which runs at a speed of 135 r.p.m., compresses the air 
to 200 atmospheres. The cylinders are cooled by an 
efficient system of water circulation, particular atten- 
tion being given to the cooling of the inlet and discharge 
passages. In order to facilitate access to the valves, 
they are arranged on the same side of the machine, and 
for the sake of safety, on that opposite to the belt. 
For the first three stages the cooling arrangements 
consist of groups of tubes furnished with collectors for 
the water of condensation ; the fourth and fifth stages 
are cooled by means of coils immersed in a tank. The 
whole of the cooling equipment is arranged in a pit, 
thus leaving plenty of space around the compressor. 
| All the working parts of the machine are pressure- 











EXPANSION CYLINDER AND AUXILIARY COMPRESSOR. 


lubricated by means of a high-capacity oil pump fitted 
with oil-filtration and cooling equipment. Should the 
delivery of the pump fall by 10 per cent., a warning 
gong is sounded. The compression of the air, it is 
emphasised, is carried out very economially owing to 
the low degree of compression at each stage and to 
the efficient cooling of the cylinders permitting a 
compression approaching more nearly to the isothermal 
than to the adiabatic. The compressed air is dried in 
a battery of four dessicators arranged in series. 

A diagram of the liquid-oxygen production equipment 
proper, as installed in the Briey plant, is given in 
Fig. 2, on this page. Twin heat exchangers i and j 
have been installed. These are employed alternately 
in such a way that any ice, deposited owing to the 
presence in the air of water vapour which has escaped 
the dessicators, may be eliminated without interrupting 
the process. As soon as the deposit of ice in the 
exchanger in service is of such a thickness as to cause 
a loss of pressure of 1 atmosphere, the neighbouring 
exchanger is put into operation by means of the valves 
k, l, m,n. To free the obstructed exchanger from ice, 
a portion of the nitrogen issuing from the exchanger in 
service is led into it. This gas is at practically the 
same temperature as the compressed air entering the 
exchanger, and it warms the obstructed apparatus and 
melts out the ice. The nitrogen passes out of the 
exchanger through o or p, as the case may be, and 
the water flows out through cocks q and r. 

The work done by the expansion cylinder is employed 
in driving an auxiliary compressor, a general view 
of which is shown in Fig. 3, above. This works 
in conjunction with the third stage of the main com- 
pressor, and it is stated that the energy utilised in this 
manner constitutes a saving of 8 per cent. in the 
consumption of power. The expansion cylinder itself 
consists of a single cylinder in which the temperature 
of the air is lowered 135 deg. C. by expansion, 
giving a thermodynamic efficiency of 0-8. Air enters 
and leaves the expansion cylinder through radial valves 
operated by a system of levers and cams mounted on 
two longitudinal shafts and driven through gearing 
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from the crankshaft. The auxiliary compressor, which 
takes in air entering the third stage of the main com- 
pressor at a pressure of 9 atmospheres and discharges 
it at a pressure of 30 atmospheres, is single-acting. 
It is furnished with a variable-clearance device which 
enables the operation of the expansion cylinder to be 
regulated at will. The working parts of the auxiliary 
compressor and of the expansion cylinder are lubricated 
by means of an oil pump. The expansion cylinder 
itself is not lubricated; it is fitted with prepared- 
leather packing, and in this manner the entry of 
lubricating oil into the liquid oxygen and the consequent 
risk of explosion are averted. The liquid nitrogen 
formed at the upper end of column s, Fig. 2, and led 
to the top of column ¢, traverses a cooler u, similar in 
construction to the heat exchangers and liquefiers, in 
which it is cooled while still at a pressure of 5 atmos- 
pheres, by contact with the downward stream of 
gaseous nitrogen issuing from ¢t. The object of this 
cooler is to prevent any evaporation taking place 
when the liquid nitrogen expands from the pressure of 
5 atmospheres to 1-3 atmospheres. 

The liquid oxygen produced in each of the two 
plants now working passes out into two separate 
storage tanks. An interconnected piping system is, 
however, provided which allows liquid oxygen, produced 
in one apparatus, to be run into the tank connected to 
the neighbouring apparatus. Each tank consists of a 
brass spherical receptacle having a capacity of 8,000 
litres, in which the oxygen is stored at atmospheric 
pressure. The spherical reservoir is surrounded by an 
insulating shell carrying a coil of pipes in which the 
gas evaporating from the liquid oxygen in the storage 
tank circulates, thus diminishing loss by evaporation 
from the tank. A photograph of the tanks, taken during 
transport by rail, is reproduced in Fig. 6, on page 144. 
They are furnished with manometers, safety valves, 
high-precision gauges, and other fittings. The chief 
feature of the tanks, however, consists in the provision 
of an upper chamber having an additional capacity of 
400 litres. The liquid oxygen is led into this chamber 
as it is produced, and flows thence into the main tank 
below. The flow can, however, be stopped by a valve, 
and the liquid gas then accumulates in the upper 
chamber, and the tank itself is isolated from the liquid- 
oxygen production apparatus. This arrangement 
enables the contents of the tank to be subjected to 
pressure for the purpose of transferring the liquid 
oxygen into smaller tanks for road transport witho it 
having to stop the producing apparatus or having to 
store the liquid gas temporarily in auxiliary receptacles. 
Che plant is provided with three of these transport tanks, 
the capacity of two of which is 3,000 litres, that of the 
remaining one being 2,000 litres. They are mounted, 








Fie. 4. Main Arr ComMPREssoRs. 


as shown in Fig. 5, on Saurer lorry chassis and are run 
to and from the various pits, each mine possessing a 
storage tank of suitable capacity, which is replenished 
at regular intervals by the transport tanks. The 
liquid oxygen is finally tapped into 5-litre to 10-litre 
cans for the use of the miners, just prior to the descent 
of the shifts into the pits. 

In conclusion, it may be of interest to quote some 
figures furnished to us and obtained in the course of a 
run lasting 180 days. The temperature and pressure 
of the air drawn into the plant are taken to be 15 deg. C. 
and 760 mm. of mercury. The time taken to reach 
the normal production of liquid oxygen when starting 
up with the plant at the prevailing air temperature is 
110 minutes, and the time taken to re-commence 
production after a stoppage of 24 hours is 40 minutes. 
The percentage of oxygen in the liquid oxygen produced 
is 99-5. The energy consumed per kilogram of liquid 
oxygen produced, as measured by the supply meter 
of the installation, is 0-85 kWh, and as measured on 
the compressor shaft, 0-75 kWh. The loss per hour 
from an 8,000-litre tank of the liquid gas works out at 
0-09 per cent. It may be concluded from these 
figures, therefore, that the working of the Briey installa 
tion is entirely satisfactory. 








INSULATED CONTAINERS FOR THE 
LONDON MIDLAND AND SCOTTISH 
RAILWAY. 


Twenty insulated containers, which have recently 
been built at the Earlestown Works of the London 
Midland and Scottish Railway, to the designs of 
Mr. W. A. Stanier, chief mechanical engineer, for 
dealing with the meat and fruit traffic, have structural 
members of Jarrah, or Karri Australian hardwood, 
which are carried on a steel underframe. The sub- 
sidiary members are of deal. This “ all-timber” 
construction has been adopted to keep down the 
tare weight as much as possible, without unduly 
sacrificing strength. The outer sheeting is of deal 
boards and the inner lining of plywood, sheets of 
Alfol prepared aluminium foil, being placed between 
the two as the insulating medium. The roof, which is 
insulated in a similar way, is fitted with two bunkers 
to contain the solid carbon dioxide, which is used as 
a refrigerant. These bunkers are also insulated on all 
faces except the base, the latter consisting of aluminium 
distribution plates, which are in direct contact with the 
“dry ice.” Arrangements are made so that any gas 
given off is led away to the atmosphere and does not 
exercise a deleterious effect upon the contents. The 
interiors are so constructed that during the fruit 





season, loose wooden floor grids and frames can be 
used for packing the fruit baskets, while when meat is 
to be carried, these are replaced by galvanised hooks 
which are fitted to rails in the roof, 

The containers are provided with one end and two 
double-hinged side doors. Great care has been taken 
to ensure that these are air-tight by providing spring- 
loaded leather sealing strips, which compress together 
on closure along all the edges. 








LETTER TO THE EDITOR. 


HEAT CARRIED AWAY BY 
MOISTURE IN FLUE GASES. 


To rag Epiror or ENGINEERING. 


Srr,—In the issue of Encrnrrerine dated March 15, 
1935, there appears an article (page 294) entitled ‘“‘ Heat 
Carried Away by Moisture in Flue Gases.”” May I 
suggest that the writer has entirely misunderstood the 
meaning of the term heat-balance, which is only a state- 
ment as to where all the various heat losses have gone. 

A heat-balance takes no account whatever of the 
very controversial question regarding what proportion 
of the losses it is theoretically possible to recover. 

The fundamental mistake that Mr. Geyer, the writer 
of the article, has made, is in assuming the “ heat 
carried away by moisture in flue gases ” is equal to the 
heat which could be recovered from this moisture if the 
flue gases were cooled down to air temperature. The 
example that he quotes, and which has been worked 
out in a mathematically correct manner, only proves 
that this fundamental assumption is incorrect. 

Mr. Geyer has not found a serious error in the 1927 
Test Code of the Heat Engine Trials Committee. I 
think a perusal of pages 293 and 294 of this code will 
show that the real argument is whether the gross or 
the net calorific value should be used. The committee 
were wise in recommending the adoption of the gross 
value because it avoids all difficulties, including the 
one that has caused Mr. Geyer so much trouble. 

Yours faithfully, 

Yallourn Power Station, J. Deare. 

Victoria, Australia. 
June 14, 1935. 








Pie Iron Propuction in THE Unitep Srates.—The 
production of pig-iron in the United States in 1934, 
exclusive of ferro-alloys, totalled 15,686,442 gross tons. 
This was 20 per cent. higher than the 1933 total, but 
30 per cent. less than the average for the preceding 
five years. 
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BOILER EXPLOSION INQUIRIES. 


In accordance with the Boiler Explosion Acts, 1882 
and 1890, inquiries have been conducted by the Board 
of Trade officials into a number of explosions. Reports 
of the investigations have been published recently, 
and of some of these we give brief summaries below. 

Explosion of a Stop-Valve Chest in the S.S. City of 
Paris.—Stagnant water in steam pipes is one of the 
greatest enemies of engineers in power stations and 
steamships, and the thumping noise made by the 
water when it set motion an ominous sign 
calling for immediate action. The stresses set up by 
the water as it surges to and fro are of a high order, 
and the phenomenon has long been known as water 
hammer. It is the duty of the designer to arrange the 
pipes so that water cannot collect, and that of the 
operating engineer is to see that none does collect. Yet 
in spite of all precautions, water hammer does occa 
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sionally oceur, and this so unexpectedly and so rapidly | 


that pipes or valves are fractured without warning 
One case of this kind, worthy of the study of every 
sea-going engineer, is that dealt with in Report No. 3260, 
which contains a full record of the circumstances which 
led to the explosion of a cast-iron stop-valve chest 
in the Ellerman liner City of Paris on 
1934. The vessel was built in 1921, and her machinery 
had been subject to periodical inspections by the 
surveyors of Lloyd's Register and the Board of Trade ; 
the stop valve chest which fractured was tested by 


hydraulic pressure as recently as August, 1933. Every- 


one, therefore, had a right to believe that there was | 


Yet, 
as can be seen from the drawings accompanying the 
Report, the stear-pipe arrangement was such that in 
some circumstances water could collect or more 
dead ends, and, given proper conditions, water- 
hammer action might occur. The details the 
accident are too long to be given here, but in his 
observations, the Engineer Surveyor-in-Chief remarks 
that “ The explosion can reasonably be attributed to 
a combination of adverse circumstances which could 
hardly have been anticipated and provided for.” 
While this is true, it ig nevertheless probable that 
had the pipes from tue stop valve which burst been 
fitted with isolating valves the accident would not have 
occurred, Unfortunately, the explosion led to the 
death of an engineer and a coal-trimmer. After the 
accident the auxiliary steam-pipe system in the stoke- 
hold was redesigned and cast-steel fittings were used 
to replace those of cast iron 


little likelihood of an accident such as occurred. 


in one 


ot 


Explosion of a Stirling Boiler How a high- and low- 
water alarm may be unexpectedly rendered useless is 


December 5, | 


in the manufacture of sugar. One of these is a three- 
drum Stirling boiler fitted with safety valves to blow 
off at 200 lb. per square inch. It is fitted with two 
water-gauge glasses, and also with a high- and low-water 
alarm of the balanced-float type. The boiler always 
showed a tendency to prime when worked hard, and 
there was apparently difficulty at times in maintaining 
a proper water level. On August 10, 1934, while the 
boiler was under steam, a tube suddenly ruptured, and 
subsequent examination showed that other tubes 
were swollen, hogged or sagged, while the front drum 
had sagged ¥ in. and a large number of tube holes 
were distorted. The only conclusion possible was 
that there had been serious overheating through 
shortness of water. The feed arrangements and the 
gauge glasses were found in a satisfactory condition, 
but through frothing or priming, deposits had collected 
on the high-water float to such an extent that it 
| required 3 lb. 6 oz, on the low-water float to effect a 
| balance when the boiler was empty. Under these 
| circumstances, the low-water float was unable to fall 
| with the water level, and for all practical purposes the 
jalarm was inoperative. The damage to the boiler 
| was considerable, but fortunately no very serious 
| personal injuries occurred to members of the staff. 
“ Low-water alarms of good construction,” said the 
Engineer Surveyor-in-Chief, ** are appliances of proved 
utility, but, as shown in this case, they may actually 
be a source of danger if relied on to the exclusion of 
indications given by the water gauges, regarding the 
correctness of which there should be no uncertainty 
while the boiler is allowed to continue under steam.” 


Explosion of a Locomotive Boiler—When perusing 
the reports of boiler explosions issued by the Board of 
| Trade, the reader may consider that it is just as well 
that steam is being superseded by oil and electricity, 
for over and over again accidents to small boiler 
| plants are often traceable to the neglect of the most 
}elementary precautions. It not a very difficult 
matter to test a boiler by hydraulic pressure at given 
intervals, while any intelligent boiler maker or fitter 
can generally quickly determine whether there is any 
serious corrosion or wasting of the boiler plates. If, 
however, proper tests and examinations are not made 
| there are sure to be explosions. An instance of the 
| danger caused through the use of a boiler in a bad 
| condition is given in the Report, No. 3262, on the 
| explosion of a shunting locomotive at the Hickleton 
| Main Colliery, Limited, Thurnscoe, near Doncaster, on 
| November 2, 1934. The boiler of this engine was 
| thirty-five years old, and naturally had been repaired 
| at intervals. It seems to have been subjected to some 
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| sort of water-pressure test in 1928, but not since, and 
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| examination showed, as the report says, “in places 
along the line of rupture the material had wasted to 

| paper thickness.” 

| 








1,800-B.H.P. VIS-A-VIS COMPRES- 
SION-IGNITION ENGINE. 


ORIGINALLY designed for marine service, for which 
the low head-room required enables large powers to 
be developed in confined spaces, the Crossley-Premier 
vis-a-vis compression-ignition engine was soon also 
adopted for such land purposes as pumping and power 
stations. The accompanying illustration shows an 
| interesting instance of an engine for the latter which 
| has just successfully undergone tests at the works 
of the makers, Messrs. Crossley-Premier Engines, 
Limited (Crossley Brothers, Limited), Sandiacre, 
near Nottingham. The engine, which develops 
1,800 brake horse-power under ordinary conditions, 
is also arranged for supercharging when 2,200 brake 
horse-power is developed at 214 r.p.m. There are 
12 cylinders, disposed in two groups ot six on each side 
of a 1,460-kW alternator. Each group is composed 
of three cylinders on each side of the crankshaft, that 
is, there are three cranks only per group, the connecting 
rods of each pair of opposing cylinders sharing a 
crankpin. A characteristic of this arrangement is, 
that the crankshafts are relatively short and are 
therefore, correspondingly stiff; dangerous critical 
speeds are thus avoided. The disposition of the power 
on each side of the driven unit and the conversion of 
the flywheel and alternator rotor into a single rotating 
mass, by bolting the latter to the arms of the former, 
results, we understand, in this engine being entirely 
free from torsional vibration at any speed. 

The design of the vis-a-vis engine has been discussed 
previously in these columns and therefore calls for little 
comment here, In this case, however, the air inlets are 
connected to a large manifold running across the tops 
of the cylinders and the starting arrangements are nat- 
urally peculiar to the grouping. Compressed air, at 4 
pressure of 250 lb. per square inch, is used for starting, 
and valves connected to this supply are provided on all 
six cylinders on the end of the engine in the foreground 
of the illustration. The control position, with its 
instrument board, is at the centre of this end and the 
decompression gear is pneumatically operated from 
it. The starting sequence is arranged so that three 
of the cylinders at the back come first into firing order, 
| followed by the other three cylinders on that end. 
The whole six at the front then come into operation 
jat once. During the first stages of starting, the six 





shown by the inquiry into the explosion of a Stirling |no one appears to have had any idea that the boiler | fuel pumps at the front are cut out. The engine retains 


water-tube boiler, which is the subject of Report | was in a dangerous condition. 


No. 3263. 


On November 2, 1934, 


At the works of Messrs. Tate and Lyle, | however, when the engine was being used for shunting, 


Limited, Plaistow Wharf, Victoria Docks, London,|the middle section of the barrel plating ruptured 
E.16, several boilers are in use for supplying steam | longitudinally along the bottom, and subsequent | necting rod big-ends by two gear-wheel pumps. The 


| the complete degree of accessibility and roomy water 
spaces characteristic of the original design. Forced 
| lubrication is provided to the main bearings and con- 
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main oil tanks have duplicate filters, either of which 
can be removed for cleaning while the engine is running. 
Cylinder and exhaust-valve lubrication is provided by 
four 9-feed mechanical lubricators. The alternator 
was manufactured by Messrs. Bruce Peebles and 
Company, Limited, East Pilton, Edinburgh. It is of 
the open revolving-field salient-pole type, generating 
1,460 kW of three-phase 50-cycle current at 0-8 power 
factor and at 525-volts. 








LABOUR NOTES. 


Tue preliminary agenda for next month’s Trades 
Union Congress at Margate, contains a resolution by 
the Transport and General Workers’ Union asking the 
General Council to seek co-ordination with the Labour 
Party in introducing a measure to abolish the doctrine 
of common employment as a defence to a claim for 
damages by an injured workman. Several resolutions 
invite the Congress to call upon the Government to 
introduce legislation providing for pensions at not 
less than ll. per week at sixty years of age, while 
others demand a reduction of the working week to 
40 hours without reduction of wages. 





A resolution, which the Amalgamated Engineering 
Union have sent up, notes that practically every 
section of the workers in this country is demanding 
increased wages and improved working conditions, 
and expresses the opinion that these demands can best 
be obtained if the utmost pressure be brought to bear 
on employers by the co-ordinated action of the workers, 
as suggested in the president’s address at last year’s 
Trades Union Congress. It asks the General Council 
to call a special conference of trade-union executives, 
with a view to discussing co-ordinated action and 
mutual support in the furtherance of these demands. 





Another resolution calls upon the unions to consider 
the problems created by the increased number of 
women workers in industry, including the position 
with regard to wage standards. Constructive action 
is suggested to ensure the fixing of a fair rate for the 
job, irrespective of the age or sex of the worker, and 
the General Council is urged to authorise the setting 
up of a committee of inquiry to receive evidence with 
regard to the problems involved. 


A resolution on the organisation of socialised indus- 
tries expresses the view that in the case of all of them 
there should be provision for negotiating machinery 
to deal with wages, hours and all matters pertaining 
to conditions of employment, these bodies to take 
the form of the existing Whitley Councils. A resolution 
directing attention to the growing tendency to displace 
adult workers by juveniles in many industries in which 
mechanisation and rationalisation are being rapidly 
developed, urges the necessity of measures designed to 
remove from industry children and aged persons, by 
raising the school-leaving age to 15, and, as speedily 
as possible to 16, together with a plan for re-organising 
the old-age pension and unemployment insurance 
and relief schemes, which will provide the inducement 
of increased pensions for men and women to withdraw 
from their employment at the age of 60. 


Industrial News, a publication of the Trades Union 
Congress General Council, contains an account of the 
General Council’s recent discussion with the Minister 
of Labour on the subject of the 40 hours’ week. It 
states that in their reply to the Minister, the General 
Council did not disguise their doubts about the utility 
of the series of inquiries he and his officials were 
conducting. They reiterated their opinion that the 
economic and technical {changes which have taken 
place in industry within recent years justify the 
adoption by the Government, without further delay, 
of the 40-hour week proposal. “As the General 
Council wished,” the account continues, ‘ to dispel 
the false impression of unwillingness to help in the 
solution of the problem of shorter hours, they decided 
to defer taking any definite decision, pending the 
receipt of further information which the Minister 
promised to send them. The Council will consider the 
matter at their next meeting, and affiliated unions 
will be notified later as to any action it is proposed to 
take, in accordance with the understanding that unions 
will take no individual action until the whole matter 
has been considered nationally.” 


A return showing the number of persons in receipt 
of Poor Relief in England and Wales on the night of 
January 1, 1935 (in continuation of Parliamentary 
Paper No. 95 of the Session 1933-1934) has been 
issued by the Ministry of Health. It is obtainable 
from the Stationery Office, at a cost of 9d. net. The 


total number of persons (men, women and children) in 
receipt of poor relief in England and Wales on the night 
of January 1, 1935, was 1,472,891 (excluding rate-aided 
patients in mental hospitals and certain persons only 
constructively in receipt of relief), or 364 per 10,000 of 
the population; this was an increase of 70,166, or 5 per 
cent. as compared with the corresponding number for 
January 1, 1934. The total comprised 443,141 men, 
509,922 women, and 519,828 children. Of the total 
number, 190,302 were in receipt of institutional relief, 
and 1,282,589 in receipt of domiciliary relief, as com- 
pared with 199,813 and 1,202,912, respectively, on 
January 1, 1934. The number in receipt of relief in 
their own homes includes 452,075 persons (including 
dependents) returned as relieved on account of unem- 

loyment—an increase of 27,129, or 6-4 per cent. 

he figure of 452,075 is the highest on record since 
1927, but is lower than the number in any year between 
1922 and 1927, except the year 1925. 





Addressing the triennial congress of the International 
Federation of Employees in Public Services, which 
took place in Copenhagen last week, Mr. Charles 
Dukes, the ident, said that they must not buy the 
shorter working week at the expense of a reduction of 
wages. They must certainly go ahead with their 
demand for reduced hours, but must not lose sight of 
the fact that the real economic crisis arose from the 
lack of balance between productive capacity and 
consuming power as expressed in wages. A “ share 
work” policy, therefore, was not enough. They must 
not standardise poverty by a spread-over of existing 
employment. The wages problem was probably more 
important than that of the shorter week. Too few 
people, indeed, realised that a reasonable, and a 
possible, increase in purchasing power would create 
more employment than a shorter working week would. 





The workers, Mr. Dukes went on to say, must 
retain their political rights ; but to transform Govern- 
ments was not enough. They would have to get back 
to trade-union methods before they could solve the 
existing problema. They must use their political power 
to maintain freedom to organise, so that they must 
have the right to enjoy the ever-increasing productivity 
of their hands and brains. No change in state organi- 
sation was a substitute for trade-union organisation. 
Mr. Dukes is the general secretary of the National 
Union of General and Municipal Workers and a member 
of the General Council of the Trades Union Congress. 


A Bill introduced last week in the House of Commons 
by the Home Secretary seeks to authorise, on the 
application of the occupier of a factory or a workshop, 
the employment of women and young persons of the 
age of 16 and upwards on a system of shifts at any 
time during the period between the hours of 6 a.m. 
and 10 p.m. on any weekday except Saturday, and 
between the hours of 6 a.m. and 2 p.m. on Saturdays. 
The arrangement is to be such that the hours for each 
shift do not exceed an average of eight a day, but it is 
provided that, where the work or process is not carried 
on on more than five days in each week, the hours may 
exceed this average, although the aggregate for any 
two consecutive weeks must not be greater than 
88 hours. 





It is laid down in the measure that the workpeople 
concerned are to be consulted and their opinion ascer- 
tained before any application is granted, and, unless 
the majority consent, authority is to be withheld. In 
the case of an application relating to a factory or 
workshop which is about to be, or has recently been, 
established, and where the Secretary of State is satisfied 
that the system of shifts is intended to be permanently 
operated, the application may, however, be granted 
without consultation or consent. The Secretary of 
State, in granting any application, may impose such 
conditions as he considers necessary for safeguarding 
the welfare and interests of the persons employed on 
shifts, and he may revoke his authorisation if it appears 
to him that abuses have arisen out of the operation of 
the system. 





In the course of an appeal for public support of the 
miners in the effort they are making to bring about an 
improvement in their standard of living, Mr. Ebby 
Edwards, the secretary of the Mineworkers’ Federation 
of Great Britain, gives figures showing the low wages 
which are at present being paid. ‘* Notwithstanding 
the pleas of Governments and the recommendations of 
Royal Commissions,” Mr, Edwards says, ‘“‘ the owners 
have stubbornly refused every request to discuss wages 
on a national basis. The patience of the miners is 
exhausted. They do not desire to take drastic action, 
but they are determined that the present intolerable 
conditions must not be allowed to continue. Something 











must be done to improve their position. The respon- 
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sibility is upon the Government and the owners. So 


far they have evaded that responsibility. Therefore, 
the miners appeal to the public. Their special con- 
ference will be held in October. In 1921 and 1926 the 
owners locked the miners out. In 1935 the miners 
may again have to battle for the right to live. They 
do not want another stoppage, but they are determined 
to obtain justice. They ask the nation to insist upon 
a recognition of their claim for a reasonable standard of 
living.” 





Speaking in the House of Commons, Captain Crook- 
shank, the Secretary for Mines, said that the Govern- 
ment had always held the view that it was generally 
advantageous that meetings should be held between 
the mineowners and the miners on wage questions. 
No efforts would be spared by him to bring about 
such a meeting. The Mineworkers’ Federation, it is 
understood, will welcome an invitation to one. 





For the first time since July 28, 1930, the number 
of unemployed ns in Great Britain and Northern 
Ireland is below 2,000,000. Unemployment was 
at its peak in Jan , 1933, when the total was 
2,903,065. From that figure there was a steady fall— 
with occasional setbacks—to 2,090,381 in May, 1934. 
Small increases and decreases then alternated for a 
few months, with a sudden increase of 239,000 last 
January. On May 20 the total was 2,044,752 and 
on June 24 it was 2,000,110. The total has been 
increased recently by the large number of young persons 
entering the labour market for the first time. 





On Friday, last week, an agreement was reached on 
the wages — by representatives of the National 
Federated Electrical Association and the Electrical 
Trades Union. The claim of the trade union was for an 
increase of 2d. per hour. Under the ment arrived 
at, there is to be an adjustment of the sliding scale, 
which will give the operatives an increase of 4d. per 
hour as from the second pay day this month, The 
new arrangement is national and will continue in force 
for five years. Recently, the Industrial Court awarded 
the men engaged in the electricity-supply industry a 
similar advance. 





The current issue of the Federation of British Indus- 
tries’ Business Barometer states that the fact that 
unemployment is to-day something like double what 
it was before the war is due to four factors, viz.. the 
displacement of man power by machinery, a slowing 
down in the growth of demand for the products of 
basic industries, the re-organisation and redistribution 
of British industry to meet the decline in export 
activities, and the slowing down in the rate of popu- 
lation growth in this and other European countries, 
which has encouraged a shift in demand from primary 
commodities and necessities to secondary industries 
and services, 


Dealing with the employment outlook, the writer 
says that “if the absorption of workers during the 
next decade continues at anything like the same rate 
as over the past decade, and if we are justified in assum- 
ing that the peak of unemployment has been passed 
in the principal contracting industries, then the major 
part of our unemployment problem should solve itself 
automatically within less than a decade, even if no 
steps are taken by the institution of special measures 
to accelerate the reabsorption of workers. In the 
confusion of current events, however, it is not easy 
to discover firm grounds for forecasting that matters 
will fall out in this way.” 

Lode 


The June issue of the Bulletin of the Industrial 
Commissioner for the State of New York contains 
an interesting note on the subject of ladders. Ladders, 
the writer says, illustrate many reasons why accidents 
happen. There is, for instance, divided responsibility. 
The employer thinks the worker is to blame, and the 
worker that the employer, with no interest in his 
welfare, gives him “any old ladder.” If ladder 
accidents are to be prevented, both, it is declared, must 
organise with the object of preventing them. The first 
necessity is that the employer shall know what. is 
required in a ladder and act upon the information. 
He should know what the standards of safety are and 
see that they are observed. If he does that he has 
done his part. On the other hand, the worker may 
fall from even the safest ladder procurable if he uses it 
unsafely. Every employer should be sure that his 
ladders are kept in proper repair and up to standard. 
Every worker should use his ladder properly, adjust 
it frequently, and hold on to the side rails instead of the 
rungs when going up or down, Finally, the base of 
the ladder should always be at least one quarter of its 
total height from the vertical. 
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SURFACE BROACHING. 


(Continued from page 86.) 


Tue preceding part of our account of surface broach- 
ing practice in the United States dealt only with 
machines in which the broach was horizontal. Below, 
some vertical machines are briefly discussed whilst | 
rotary machines will be dealt with in a subsequent 
article. Three examples of vertical machines are 
illustrated, together with some specimens of tools and | 
work, in Figs. 6 to 12, on this and the opposite pages. 
The machine illustrated in Fig. 6 is made by Messrs. 
American Broach and Machine Company, Ann Arbor, 
Michigan, U.S.A., and is hydraulically-operated, the 
broach holder being attached directly to the piston of 
the oil cylinder. The load on the broach is 12 tons. 
The stroke is 17} in. and the broach, of high-speed 
steel, is 12 in. in length. The operation shown in 


progress is that of machining a step across the joint 
face of crankshaft bearing caps. The caps are broached | 
two at a time and are held against the broaches in 
a fixture provided with a gapid clamping device of 
the hayonet-lock type and a handwheel for giving 
the final pressure The broach cuts on the down 
stroke, on which it has a cutting surface speed of | 
18 ft. per minute. The return stroke is made at 
the rate of 24 ft. per minute. It may be mentioned 
here that these figures apply to the particular operation 
referred to only. The machine can be fitted with a 
maximum length of broach of 18 in., and stops are 
provided to determine the length of stroke desired. 
The maximum cuttisg speed provided is 24 ft. per 
minute and the maximum return speed is 32 ft. per 
minute. In the operation under consideration, the 
bearing caps were broached at the rate of 772 per 
hour, the total surface dealt with, viz., that of both 
caps, being 4-21 sq. in., and the total material removed, 
in one stroke being 0-221 cub. in. The material was 
cast-iron, and the broaching was done without a cutting 
lubricant. 

At this point some comments on the general question 
of cutting lubricants for surface-broaching machines 
may not be out of place. It would appear that cast-iron 
parts are commonly broached dry, but small parts of 
this material are often lubricated with a heavy petroleum 


oil thinned by the addition of lighting paraffin 


wits Sine_te Broacn. 


| same time preserving the broaches. 


}in surface broaching and has already received a 


| of the caps are cut on the down stroke. 
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material removed per face being 0-0856 cub. in. The 


bronze or brass, and to give a good finish, at the | work is locked in the fixture by a cam operated by a 


When steel has | lever, and the fixture is traversed by an air-operated 


to be dealt with the question of lubrication needs | cylinder situated below the work table and attached 


a greater degree of consideration, especially when a 
fine finish is desired. One firm of broaching-machine 


to a cantilever arm on the fixture as shown in the 
photograph. In this instance, the thrust of the 


makers recommends, for average steels, a mixture | cutting faces of the broach does not come upon the 
of machine oil, white lead, paraffin oil and flour of | fixture, and the broaches are held up to the work by 


sulphur. 
white lead, fiour of sulphur, turpentine, linseed oil 
and paraffin oil is recommended. Apparently, how- 
ever, practice is by no means uniform as regards 
lubrication, and it might be suggested that the type 
of machine used and the particular operation carried 
out is a determining factor. A long horizontal con- 
tinuous chain-type machine, such as was illustrated on 
Plate VI, ante, might, for example, require a more 
copious flow of a low-viscosity fluid than a vertical 
machine performing consecutive operations, but 
however this may be, there is no doubt that 
the question of suitable cutting lubrication is important 


considerable amount of attention. The problem of 
keeping the lubricant on the cutting teeth is simpler 
than in the milling machine, where the centrifugal 
force tends to remove it from the rotating cutter. 
Another example of the vertical broaching machine 
is seen in Fig. 7, above. This machine is made 
by Messrs. The Oilgear Company, Milwaukee, Wis- 





consin, U.S.A. The operation being carried out is 
that of machining both semi-circular external faces | 
of two connecting-rod caps at each stroke. It will | 
be observed that the machine is of the direct-acting | 
hydraulic type, with a pair of broaches attached to | 
the piston rod and having their cutting faces opposed. | 
The caps are held one above the other in a fixture | 
having V-shaped gripping faces. The fixture slides 
in between the broaches, and the projecting faces | 
The broaches | 
are 15% in. in length, and have a stroke of 20 in. | 
The cutting surface speed is 20 ft. per minute and 
the return surface speed 40 ft. per minute, speeds 
which enable the caps to be finished at the rate of | 
600 per hour. The caps are of drop-forged steel with a 
Brinell hardness of between 228 and 255. The average 
surface broached is | -07 sq. in. on each face, the average 


For unusually tough steels, a mixture of | substantial slides in the region of the fixture. The 


broaches are said to be able to deal with 11,000 caps 
before needing to be re-ground. They are of high-speed 
steel. 

A mechanically-operated vertical machine manu- 
factured by Messrs. The Foote Burt Company, Cleve- 
land, Ohio, U.S.A., is illustrated in Fig. 8. This 
machine is of the duplex type, that is, there are two 
broach saddles. These are operated by rack and pinion 
gear, the saddles being connected by a chain passing 
over a pulley at the top of the machine, so that they 
are balanced as far as weight is concerned. The cut is 
taken on the down stroke, the parts being, therefore, 
broached alternately, and the idle time involved in a 
single-broach machine is thus saved. The machine 
is shown without the broaches in place, one carriage 
being at the bottom of its stroke and the other at the 
top. The inclined surface seen near the latter is the 
table to which the work fixture is attached. The table 
is arranged to tilt to bring the fixture into a convenient 
position for loading and unloading the work which is 
locked in the fixture by a lever-operated cam. Some 
particulars of an operation carried out on this type of 
machine may be of interest. The part broached was 4 
crankshaft bearing cap of grey cast iron having 4 
maximum Brinell hardness number of 187. The joint 
face and ends were broached, the average surface being 
6-609 sq. in., and the average material removed being 
0-6212 cub. in. per cap. The cutting’surface speed was 
24 ft. per minute, the return speed being, as the saddles 
were coupled together, the same. The stroke was 
383 in. The production rate was 398 caps per hour 
The caps were previously milled in two operations, the 
rate of production being 231 caps per hour for the first 
operation and 200 caps per hour for the second one. 
The broaches were made of high-speed steel and were 
32} in. long. An average of 31,500 caps could be dealt 
with before the broaches required to be re-ground 
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It will be appreciated that when two opposite surfaces 
are being broached, as in the machine shown in Fig. 7, 
the operation of surface broaching approximates 
to that of ordinary “‘ hole” broaching, the forces on 
the work tending to balance one another. This 
being so, it follows that the fixtures required for such 
work are, generally speaking, simple, their function 
being more to locate the work and support it under 
the cutting action than to keep it up to the broach. 
A wide variety of parts are, therefore, machined in 
this way, and a number of examples are given in Mr. 
Geschelin’s paper previously referred to. We illustrate 
two of these in Figs. 9 to 12, above. The tools 
were manufactured by Messrs. National Broach and 
Machine Company, U.S.A. The part shown in Figs. 
9 and 10 is a steel shock-absorber wing and has a 
central dise with two sector-shaped projections of 
about double the thickness of the disc. The profile 
on each side is broached by opposed tools. These 
are pulled past the work which is held in an axial 
direction, and is centred radially by the entering 
plain part of the broaches. These parts are turned 
out at the rate of 200 per hour and the broaches will 
handle a total of 1,200 parts without regrinding. 
No figures are available as to the amount of material 
removed or the degree of accuracy attained, but in the 
complementary operation of broaching the external 
radius of the wings the tolerance on the diameter 
is stated to be 0-00075 in. The depth of cut in this 
instance is 0-005 in. and the surfaces have been pre- 
viously turned in a lathe. 

The operation shown in Figs. 11 and 12 is that of 
machining drop-forged steel connecting rods across 
the face of the big end. Here the arrangement is the 
reverse of that for the shock-absorber wings, as instead 
of two broaches with the work between them, a double- 
faced pull broach is employed between two connecting 
rods. One stroke of the broach completes the operation, 
the rate of production being 200 rods per hour, and the 
broach finishing 1,500 rods between grinding operations. 
The method of anchoring therods will be clear from Fig. 
11. It is not clear from this illustration how the outer 
faces of the rods are broached after the inner ones are 
finished, as the rods could not be simply changed over 
for the second operation. Possibly, however, a second 
machine is used for this or the broach is changed for a 
wider one and the rods are put through the machine 
again. Bringing the rods under the broach for the 
second operation by the use of shims on the anchoring 
bosses does not seem practicable. It must not be 


taken from the foregoing, however, that the examples 
quoted are finished on vertical machines exclusively ; 
horizontal machines are also being used for them and 
for similar work. 


(To be continued.) 








THE FEDERATION OF BRITISH 
INDUSTRIES AND ELECTRICITY 
TARIFFS. 


In May, 1932, the Federation of British Industries 
appointed a Committee under the chairmanship of 
Mr. J. S. Highfield to examine the possibility of 
obtaining greater uniformity in the technical basis of 
the two-part tariffs used in the supply of electricity 
for industrial purposes. This Committee, having sub- 
mitted a report indicating the ways in which such 
uniformity might be secured, were then authorised 
to communicate with the Incorporated Municipal 
Electrical Association, the Incorporated Association of 
Electric Power Companies, the London Electricity 
Supply Association and the Provincial Electric Supply 
Association with a view to arriving at some under- 
standing which might lead to practical results. 
Though contact was established with these bodies in 
December, 1932, it is only recently that an agreement, 
embodying as far as possible the ideas of both sides, 
has been reached, 

Reviewing the position asecond report points out that 
while a substantial proportion of the electricity supplied 
to industry is paid for under some form of two-part 
tariff such tariffs differ considerably in principle and 
their complexity gives rise to dissatisfaction. As it is 
important for the development of the electricity supply 
industry that the price should be economic and that 
the charges should be based on principles that are 
acceptable to the consumer it would be an advantage 
to bring about uniformity in the basis of the two-part 
tariff. On the other hand, this tariff is limited in its 
application and certain classes of load can only be 
secured by offering flat or block rates. Further, 
when it is rigidly based on a measured maximum 
demand it has the undesired effect of restricting the 
consumption of electricity at times when it could be 
used with advantage. Greater flexibility throughout 
the entire supply system would therefore be of benefit 
to all. 








In the meantime, as the two-part tariff is used to a 
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substantial extent, the adoption of certain agreed 
uniform principles would be advantageous both to 
supplier and consumer. These principles include the 
integration period employed in the measurement of 
maximum demand; the type of maximum-demand 
indicator used for this purpose ; the character of the 
power factor adjustment ; the period of account during 
which a charge in respect of the maximum demand 
should continue; and adjustment for coal prices and 
the proportion of energy allowed for lighting purposes. 

As a result of discussions which have been held with 
the associations representing the supply industry, 
substantial agreement has been reached on all these 
matters, except that dealing with the period of account. 
As regards the other points it has been decided that 
an integration period of 30 minutes should be used. 
While no particular type of maximum-demand indicator 
is specified it has been agreed that the instrument used 
should record the maximum average load measured 
during successive 30 min. periods with satisfactory 
aceuracy. There is also a very large measure of 
agreement that the power factor adjustment should be 
applied automatically by measuring . the kilo-volt- 
amperes of maximum demand. The coal price 
adjustment is to be in accordance with the Central 
Electricity Board’s scale for the particular area, with 
an addition of 10 per cent, for losses in distribution. 
The installed capacity of the lighting equipment should 
not exceed 20 per cent. of the whole installation, but 
within that limit there should be a uniform charge for 
both power and lighting. 

As regards the period of account, while probably a 
majority of the supply undertakings are prepared to 
make separate maximum-demand charges in respect. of 
separate monthly measurements others insist that, as 
their arrangement with the Central Electricity Board 
is on an annual basis, they must reserve the right to 
charge their consumers in a similar way. In actual 
practice it is thought, however, that they might make 
some relaxation, giving greater latitude to the con- 
sumer outside the peak-load periods in November, 
December, January and February. This concession 
would be of material advantage in many cases. 








Unirep Kixapom Moror Cycies 1x Austratia.—Of 





the 438 motor cycles imported by Australia in April, 
384 came from the United Kingdom. . The remaining 54 
were of United States origin. 





14 
TENDERS. 


Wer have from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
“pplication to the Department, at the above address, 
the reference number being quoted in each case. 

Semi-Portable Boilers, four of 85 h.p., two under- 
carriages and steam feed pumps. The Argentine State 
Oilfields Directorate, Buenos Aires. August 27. (T.Y. 
5,149.) 

Cast-lron Pipes.-3,334 spigot and socket pipes, 3} in- 
ry 9 ft., and 100 bonding clips. Union of South Africa 
Tender and Supplies Board, Johannesburg ; August 30. 
r.Y. 5,140.) 

Testing Equipment, including electric furnaces, auto- 
claves, thermostats and thermometers and instruments. 
Posts and Telegraphs Department, Melbourne ; Septem 
ber 3. (T.Y. 10,025 and T.Y. 10,023.) 

Wagons, 450 drop-sided steel bogie wagons, 
South African Railways and Harbours 
Johannesburg; September 23. (T.Y 


received 


Railway 
tit. Gin, gauge 
\dministration, 
>, 144.) 

Overhead Line Material, including screw lampholders, 
fittings, insulators and pole-line hardware. 

Electricity Department, South Africa ; 
\ugust (T.Y. 10,024.) 

Telephone Transmitters and parts, including mouth- 


street-light 
Town 
28 


Cape 





pieces, diaphragms, carbon chambers, &c. Posts and 
lelegraphs Department, Melbourne ; September 3. | 
(T.Y. 10,022.) 

Steam Engine 
« rotary drilling plant. 
Direetorate, Buenos Aires ; 


A two-cylinder steam engine for driving 
The Argentine State Oilfields 
September 3. (T.Y. 5,150.) 


500 four-wheeled open drop-sided 
Harbours 
eee | 


Railway Wagons 
wagons. The South African 
\dministration, Johannesburg. 
5,146.) 

Decauville Rails. 


Railways and 


September 30. 


1,000 metres of Decauville rails and | 
accessories, and 1,000 sleepers. The Egyptian Ministry 
of Publie Works, Cairo ; October 5. (T.Y. 5,156.) 

250 miles of 150 lb. per mile, and 
ver mile, hard-drawn copper wire ; 
b. per mile steel-copper conductor 
Department, Simla; August 


Wire. 

200 miles of 200 Ib. 

30 miles of 365 
wire Indian Stores 
r.Y. 5,148.) 

Motor Vehicles, including 22 touring cars, 27 14 
chassis, 30 l2-cewt. chassis, 3 5-ton chassis, 73 
cyeles, 45 motor-cycle combinations, 16 motor cycles and 
side-car chassis. Mechanical Transport Department, 
Ministry of Communications, Cairo ; September 4. (T.Y. 


C'onductor 


and 


9° 
-- 


2-ton 
motor 





159.) 

Machine Tools.—2 automatic machines for sharpening 
drills, 3 metal saws, 2 filing machines and band saws. 
Argentine State Railways, Buenos Aires ; September 10. 
(T.Y. 5,152.) 

Power Station Plant.--Plant and equipment for genera 
ting station at El Arish, including Diesel engine-alternator | 
sets, pumps, machine overhead crane, &c. The 
Mimstry of the Interior, September 5. (T.Y. | 
10,028.) 


tools, 
Cairo ; 


AND GutLps or Lonpon Lystrrure.—The dis- 
of Fellow of the City and Guilds London 
(F.C.G.1.) has been conferred on Sir E. MeLeon 
K.B.E., and on Messrs. A. G. Ellis, F. H 
Mitchell, and C. P. Taylor 


Crry 
timetion 
Lustitute 
Dowson, 
Hummel, W.C 


of 


Temperature CHartr.—Messrs. Hadfields, Limited, 


Kast Hecla Works, Sheffield, have sent us a copy of a | 


temperature chart, prepared by their research depart 
ment, showing the wide range of industrial temperatures 
for which suitable steels and alloys are supplied by the 
firm. The temperature range covered extends from that 
approaching the absolute zero to 1,300 deg. C. The 
characteristics of the alloys suited for use at various | 
temperatures and their compositions are briefly indicated. 
In a number of cases a choice of suitable materials is 
provided. 


ASSOCIATION OF SrectaL LiprRaries AND INFORMATION | 
BUREAUX The twelfth annual conference of the | 
Association of Special Libraries and Information Bureaux 
will be held during the week-end commencing Friday 
evening, September 20, and ending on Monday morning. 
Che dinner will take place at 7.30 p.m 
on September 20, after which Sir Richard Gregory, 
F.R.S., will deliver his presidential address on “ Inter 
pretation of ' The papers to be read at the 
various sessions of the Conference include, “ Special 
Librarians and their Prohlems,” by Mr. J. D. Cowley : 
‘ Introductory Notes ou the New Cambridge University 
Library,” by Mr. H. C. Stanford; “ Libraries and 
Special Sources of Information in Government Depart- 
ments,’ by Sir 8. Gaselee ; Reference Books and How 
to Make the Best Use of Them,"’ by Mr. B. M. Headicar ; 

What Industry Expects from Public Libraries,” by 
Mr. R. Brightman; “ What Use are Industry and 
Commerce Making of the Public Libraries in the London 
Area ? by Miss E. W. Parker; “ The Sheffield Experi- 
ment How it is Suceeeding,”’ by Mr. J. P. Lamb; 
and Broadcasting and the Public; Notes on the Re- 
sponse to Information Supply,” by Mr. R. J. Lambert. 
The annual general meeting of members will take place 
at 5.30 p.m. on September 21, and a number of round- 
table meetings will be held on the morning of September 
23. Further particulars regarding the Conference may 
be obtained from the general secretary of the Association, | 
at 16, Russell-square, London, W.C.1. 


September 23 


Scrence 





ENGINEERING. 


CONTRACTS. 


Messrs. Austiniurre, Liurrep, Smethwick, Birming- 
ham, have received an order from the London and North 
Eastern Railway Company for two 54-kW Diesel-electric 
generating sets with 10-h.p. engines running at 1,250 
r.p.m. and generating at 250 volts, for an electric-lighting 
installation at Riccarton Junction. 

Tue Assoctatep Equirment Company, Limrrep, 
Southall, have received a contract for a further 10 
A.E.C. “ Regent’ double-deck oil-engined "buses, from 
the Leeds Corporation, bringing the number they have 
supplied to Leeds up to 114, of which 72 are of the C.I. 
type. 

Messrs. Perrers, Limtrep, Yeovil, have recently 
received orders for a 400 brake horse-power engine for a 
Canadian generating 4 engines aggregating 
1,000 brake horse power for a South African mine, 
and one of 270 brake horse-power for another South 
African mine ; two 300-h.p. units for tugs, &c. 

Tae Campripce Instrument Company, LIMrrep, 
London, have received an order through Messrs. Richard 
Costain, Limited, for the supply of pyrometer equipment 
for the Childerditch Brickworks, Brentwood, including 
thermo-electric and distance thermometer installations 
for kilns and tile-making plant. 

Messrs. Britisn Timken, Limrrep, Birmingham, have 
received orders to supply two cannon-type axle-boxes for 
one of the D.4 class locomotives of the Great Indian 
Peninsular Railway. 


station ; 








BOOKS RECEIVED. 


Britain's Fighting Fleets. By A. Guy Vercogr. London : 
Percival Marshall and Company, Limited. [Price 
2s. 6d, net.] 

Manual of Engineering Drawing for Students and 

Draftsmen. By Dr. Tuomas E. Frenca, Fifth 
edition, revised and enlarged. London: McGraw- 
Hill Publishing Company. Limited. [Price 18s. net.] 

Air Ministry. Aeronautical Research Committee. Re- 
ports and Memoranda. No. 1632. Steady Flow in the 
Boundary Layer near the Surface of a Cylinder in a 
Stream. By L. Howarrn. [Price 28. 6d. net.] No. 
1634. Flow Induced by a Jet of Air. By Dr. H. C. H. 
TownenpD. [Price 6d. net.| No. 1635. Tests of Aero- 
foils Based upon R.A.F.34 Section. By W. L. CowLey 
and Dr. R. Warpen. [Price ls. 3d. net.) London: 
H.M. Stationery Office 

Mitteilungen aus dem Kaiser-Wilhelm-Institut fiir Eisen- 
forschung zu Diisseldorf. Volume XVII. Parts 3 to 10. 
Diisseldorf: Verlag Stahleisen m.b.H. [Price 16.60 
marks the 8 parts.] 

The Effect of Lighting on Efficiency in Rough Work (Tile 
Pressing). Joint Report of the Industrial Health 
Research Board and the Illumination Research Com- 
mittee. London H.M. Stationery Office. [Price 
4d. net.] 

University of Illinois Bulletin No. 270. Laboratory 
Tests of Three-Span Reinforced Concrete Arch Bridges 
with Decks on Slender Piers. By Witsur M. WiLson 
and Raten W. Kuver. [Price 1 dol.] No. 273. 
Mechanical-Electrical Stress Studies of Porcelain Insu- 
lator Bodies. By Cutten W. PaRMELEE and Joun O. 
KRABHENBUENL. [Price 75 cents.} Urbana, U.S.A. : 
University of Illinois Engineering Experiment Station. 

Berichte des Ausschusses fiir Versuche im Stahlbau. 
Part 5. Dauerversuche mit Nietverbindungen. By 
Proressor Orro GRar Berlin: ‘ Julius Springer. 
[Price 6 marks. ]} 

United States Department of the Interior. Geological 
Survey Water-Supply Paper No. 745. Surface Water 
Supply of the United States, 1933. Part 5. Hudson 
Bay and Upper Mississippi River Basins. [Price 
15 cents.}] No. 748. Surface Water Supply of the 
United States, 1933. Part 8. Western Gulf of Mexico 
Basins. [Price 15 cents.) No. 754. Surface Water 
Supply of the United States. Part 12. North Pacific 
Slope Basins. C. Pacific Slope Basins in Oregon and 
Lower Columbia River Basin. No. 755. Surface Water 
Supply of Hawaii, July 1, 1932, to June 30, 1933. 
[Price 10 cents.] Bulletin 847-A. The Contact Mining 
District, Nevada, By F.C. Scuraper. [Price 15 cents.) 
Professional Paper No. 181. Upper Eocene Foraminifera 
of the South-Eastern United States. [Price 25 cents.] 
Washington: Superintendent of Documents. 

United Coast and Geodetic Survey. Special Publication 
No. 189. First-Order Triangulation in Texas (1927 
Datum). By Hvuen C. Mrrenent. Washington : 
Superintendent of Documents. [Price 50 cents.] 

Institute for Research in Agricultural Engineering, Uni- 
versity of Oxford. Electricity in Poultry Farming. 
By C. A. Cameron Brown. Oxford: Institute for 
Research in Agricultural Engineering. [Price 2s.]} 


A 








Tae Macutnery Users Association.—Speaking at 
the annual general meeting of the Machinery Users 
Association on Thursday, July 25, Sir Edwin Stockton 
said that statistics recently issued by the Ministry of 
Health showed that the valuations for rates had in- 
creased by 35 per cent. and the poundage by 59 per cent. 
between 1914 and 1935, and though the decanting 
statistics might have brought some relief this had in 
some cases been cancelled by attacks from other sources. 
The Association had been formed to deal with matters 
of this kind and to assist members with other financial 
questions, such as fire loss assessments and wear and tear 
allowances. Members who contemplated building, 
re-building or reorganising factories and plants were 
also entitled to advice and assistance, the object of the 
Association being to co-operate throughout in the 
promotion and defence of common interests. 
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PERSONAL. 


Mr. J. T. Tuompson, Assistant to Engineer, North. 
Eastern Area, London and North Eastern Railway, has 
been appointed District Engineer, Darlington. 

Messrs. Rosey AND Company, Limrrep, Lincoln, 
inform us that their scheme of reorganisation recently 
before the Courts has received approval and has 
been put into operation, the company now being in a 

ition to carry out contracts of any magnitude as 
eretofore. 

Messrs. Bririsu Anca Reoutartors, Limrrep, Windsor 
House, Victoria-street, 8S.W.1, wish to point out that the 
word “ Arca” is a registered trade mark and the sole 
property of their company. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Latest reports from authentic quarters 
indicate steady expansion, with prospects of sustained 
activity in most of the staple and newer branches. Gross 
turnover is maintained at a high level, having shown a 
consistent rise since January. This is supported by 
clearing-house returns, the state of order books at works, 
the rising demand for skilled and semi-skilled labour, and 
the expanded policy of factory modernisation. According 
to official notices one combine or group of steelmakers 
and engineers which has spent a million and a quarter 
pounds on new equipment in the last five years, has 
added a thousand men to its roll of wage-earners in less 
than three years, and increased its wages bill nearly 50 per 
cent. A “ full order book ” is its current position. This 
also applies in stainless steel manufacture. After successive 
extensions, still more plant is needed to meet a record 
demand, and there is a possibility that part of a once- 
famous armament works will be taken over for this 
purpose. Bulk-steel production forges ahead. The 
monthly average is now well in excess of 100,000 tons. 
If apparently well-founded ambitions are realised, the 
year's aygregate should be in the region of one and a half 
million tons. Home-market improvement is largely 
responsible and progress is reported in Dominion sales, 
but import embargoes and currency difficulties great!) 
restrict foreign trade. It is much easier to enter into 
foreign commitments than to secure satisfactory terms 
of settlement. In this connection, a warning is sounded 
respecting acceptance of business from Russian economic 
organisations for which the Soviet Republic Government 
does not accept responsibility except under specified 
circumstances. Basic and acid steels are active lines, 
and when holiday influences disappear there are pros- 
pects of the resumption of steady business in pig-iron, 
iron and steel scrap, alloys, refractories for furnaces and 
numerous other uses, bars, rods, strip and sheets. The 
replacement programmes launched by British railway 
companies are benefiting local makers of underframes, 
springs, buffers, and multiple fittings. Makers of 
plant for pulverising and carbonising coal are doing 
good business in the most modern designs. Activity 

revails in implements and machinery for the quarrying, 
Brick and tile-making, and stone-dressing trades. Mixed 
conditions obtain in tool manufacture. Sales of garden 
requisites by individual firms have reached a new high 
level, while the active season in files and engineers’ tools 
has been longer than usual. On the other hand, the 
United States and Canada are competing more keenly in 
the latter products, notably saws and files. Inquiries are 
circulating from South Africa for machinery and machine 
tools, and from India and the Malay States for saws and 
files. 

South Yorkshire Coal Tradé.—Holiday influences pre- 
vail. The demand for house coal has slumped, and there 
is no immediate prospect of improvement. Business in 
industrial fuel on home account reflects the holiday 
stoppage in the steel and engineering trades, but there 
will shortly be a resumption of full deliveries. The 
increased quota has not yet relieved export pressure. 
Outputs are almost wholly absorbed by contracts. 
Maximum prices are asked for prompt shipments of best 
hards, washed singles, and smalls. There is little move- 
ment in gas coal, either for inland or export. Favourable 
prospects in the iron and steel market have increased 
the demand for blast-furnace coke. Quotations are : 
Best branch hand picked, 23s. to 25s. ; South Yorkshire 
best, 20s. to 22s.; Derbyshire best house, 19s, to 21s. ; 
Derbyshire best brights, 16s. 6d. to 18s.; best screened 
nuts, lés. to 17s.; small screened nuts, 15s. to 15s. 6d. ; 
Yorkshire hards, 16s. 6d. to 17s. ; Derbyshire hards, 
lés. 6d. to 178.: cough slacks, 8s. to 9s.; and nutty 
slacks, 7e. to 8a. 6d. 








Tae Kine’s Cup Arr Race, 1935.—The arrangements 
for this race have again been placed by the Royal Aero 
Club in the hands of Messrs. The De Havilland Aircraft 
Company, Limited, and the race will be held at Hatfield 
Aerodrome on Friday, September 6, and Saturday, Sep- 
tember 7. In the eliminating contest on the first day the 
competing machines will be divided into two classes, 
in which the total engine power exceeds or does not exceed 
150 b.h.p., respectively. The course will consist of 4 
circuit of Great Britain, including Scotland, Northern 
Ireland, and Wales. The 10 machines in each class 
which complete the eliminating course in the shortest 
time will, on the second day, compete in the final on 
estimated performance handicaps. In this they will 
cover a 350-mile course consisting of seven 50-mile laps 
with turning points at Hatfield Aerodrome, Broxbourne, 
and Henlow. It is expected that a considerable number 
of new types of aircraft, representing the latest practice 
of British aircraft manufacturers, will take part in the 
race, the prize being a cup presented by H.M. the King, 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.—The Welsh coal trade has been 
under holiday conditions this week, and the pits which 
closed at noon last Saturday do not re-open until Thurs- 
day morning. Comparatively little business is expected 
for the remainder of the week. Immediately prior to the 
holidays there was a quickening up of shipments, but this 
did not make up for the slack conditions of the previous 
10 days. The aggregate shipments, including bunkers, 
of the Great Western Railway ports in the week ending 
August 4 amounted to only 403,000 tons, or 7,000 tons 
less than in the same week last year. The difficulties of 
the Welsh coal trade continue to centre in the French 
and Italian markets. Following the French economy 
scheme, advices from France wefe to the effect that there 
was to be a temporary cut in Welsh coal supplies of 
10 per cent. from the quota of 58} per cent. already in 
operation. This caused a great deal of concern, because, 
with shipments to France already 230,000 tons down in 
the first half of the year, any further cut would mean 
closing more collieries. Later advices were to the 
effect that the actual decree had not been issued and 
might be suspended, although French coal importers 
had been invited by the Government to co-operate in 
reducing imports of foreign coal as much as possible ; 
this seems to indicate that the cut may be heavier 
than was at first assumed. Regarding the Italian 
position, money has only come along very slowly in 
payment for the supplies of coal previously sent, and the 
principal Welsh coal exporters have ered to their 
previous policy of refusing to supply further coal for 
Italy except upon cash terms. Some Italian and other 
speculators seeing that Welsh coal was commanding a 
very high price in Italy, purchased coal and exported 
it to Italy at their risk, and export returns lately show 
an increase in the shipments to that country. Now, 
however, it is announced that the Italian Government 
have included coal imports in a State monopoly, which 
will be worked through the Italian State Railways 
Administration. The State railways have maintained at 
Cardiff an agency for the last 25 years, although it has 
not done much importing of Welsh coal in the last few 
years. Presumably this ncy will become active, and 
all coal will have to pass through their hands. This will 
cause a complication in regard to Welsh firms who have 
depéts in Italy, and it is difficult to see how they can 
carry on their business effectively under such a monopoly. 
Developments are awaited. Generally with holiday 
conditions operating, colliery order books for August are 
only moderately filled, and prospects at the present times 
are not very encouraging in view of the French restrictions. 

Iron and Steel.—In the iron and steel and allied trades 
of South Wales operations this week are affected by the 
August holidays. The output of pig-iron will go on 
without check, but in the tinplate trade the week is a 
general holiday, such as is observed annually, and the 
steel works are affected proportionately. There has been 
no official change in prices for the various commodities. 
An interesting development is the starting just before 
the holidays of the new wire rod mills of Messrs. Guest, 
Keen and Nettlefolds, Limited, at Cardiff, which will 
replace the Rogerstone mill and will produce about 2,000 
tons per week of wire rods, a considerable portion of 
which will go for export. These mills, which are of the 
very latest type, have been constructed at a cost of 
about 180,0001., adjoining the big steel works which are 
being erected by Messrs. The British (Guest Keen Bald- 
wins) Iron and Steel Company, Limited, at Dowlais 
Cardiff works at a cost of about 2,000,0001. There are 
two blast furnaces operating at these works. It is 
expected that the reconstructed steel works will be 
operating early in the coming year. 








_ Tue Port or Wissecu.—A little brochure, printed in 
English, French and German, and describing the facilities 
and opines of the Port of Wisbech, situated on the 
River Nene, close to its entry to the Wash, has recently 
been published. An account of the reception and 
distribution services of the port, the gas, water, and 
electricity supplies available and the amount of the 
local rates, is given, while it is also stated that the 
neighbourhood is one of the largest fruit-growing and 
agricultural districts in the country. A register of 
factory sites is available, and details regarding this and 
other matters may be obtained from the secretary of the 
Chamber of Commerce, Mr. J. K. Mellor, Lloyds Bank 
Chambers, Wisbech, Cambridgeshire. ‘ 





British STANDARD SPECIFICATION FOR ELECTRIC 
Lamps.—The British Standards Institution, 28, Victoria- 
street, London, 8.W.1, has recently published a revision 
of Specification No. 555-1935, for tungsten-filament 
electric lamps other than general-service lamps. Formerly 
all the schedules were published together as Specification 
No, 161, but some 12 months ago it was decided to issue 
that for lamps for general service as a separate publication, 
retaining the number 161. Several additional schedules 
for other types of lamps have been issued from time to 
time and this new edition of Specification No. 555 
ime ludes schedules for the vacuum high-voltage 40-watt 
‘amp, vacuum and gas-filled traction lamps, vacuum and 


E s-filled train lighting lamps, omnibus and navigation 
amps, double-capped tubular lamps, and lamps for 
road traffic control electric-light signals. Appendices 


are included giving examples computing the results of 


‘fe performance, the dimensions of bayonet and Edison- 
Screw caps, and metal socket adapters for use in the 


torsion test on both bayonet and Edison-secrew lamp 
Copies of the specification may be obtained from 
the Institution Publications Department, price 2s. 3d. 


caps, 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIppLEsBROoUGH, Wednesday. 

The Cleveland Iron Trade.—The much-restricted make 
of Cleveland pig-iron is taken up as it becomes deliverable, 
mainly by British consuming works. Local demand is 
likely to expand, and recent sales include substantial 
contracts for forward delivery to Scotland, so that as 
stocks have been virtually cleared, early enlargement 
of output seems essential. Export business is almost 
at a standstill, but iron sold a little while ago to Denmark 
is being shipped. Ironmasters have next to no iron to 
spare for overseas sales, obstacles to which are such that 
both makers and merchants are disinclined to negotiate 
with firms abroad. Fixed minimum delivery prices are 
strong at the equivalent of No. 3 quality at 67s. 6d. here, 
69s. 6d. for supply to North of England areas beyond the 
Tees-side zone, 67s. 3d. to Falkirk, and 70s. 3d. to Glasgow, 

Hematite.—The two renovated furnaces recently 
restarted at the Ayresome Ironworks of Messrs. Gjers, 
Mills are running satisfactorily, but the extra iron they 
produce has no effect upon the market, as it is needed 
to meet needs of regular consumers of Ayresome iron, 
Stocks at the blast-furnaces are only light, and are 
almost all sold or earmarked for early consumption at 
producers’ own steel works. Continental inquiries con- 
tinue, but makers will not entertain them, poe merchants 
are not disposed to negotiate with firms abroad until they 
can be satisfied that early payment will follow deliveries. 
Recently-advanced quotations are firmly adhered to, 
and are based on No. 1 grade of iron at 71s. for local 
pe . 738. 6d. delivered Northumberland and 

urham—except the Newcastle district, to which a 
lower figure is ch ; 78s. 6d. delivered to the Sheffield 
area ; and 77s. 6d. delivered Scotland. 


Foreign Ore.—New business in foreign ore develops 
very slowly, but imports against purchases made some 
time continue on a substantial scale, and values are 
inelin to stiffen. Merchants take a very hopeful 
view of the future, and will not enter into forward 
contracts on terms named for early delivery. The 
prompt price of best rubio remains at 17s. 6d. c.i.f. Tees. 


Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful, and sales are not readily put through, but 
makers are markedly disinclined to grant price conces- 
sions to secure orders; quotations keep at the level of 
good medium qualities at 19s. delivered to Tees-side works. 


Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel are well placed as 
regards work, and report more orders coming to hand 
steadily. Subject to the usual rebates, market quota- 
tions for home consumption are: Common iron bars, 
5l. 12s. 6d.; packing (parallel), 8l.; packing (tapered), 
10/.; steel billets (soft), 51. 12s. 6d.; steel billets 
(medium), 7/1. 2s. 6d.; steel billets (hard), 71. 12s. 6d. ; 
iron and steel rivets, 111. 106. ; steel boiler plates, 91. 5s. ; 
steel a plates, 81. 15s. ; steel angles, 81. 7s. 6d.; steel 
joists, 81. 15s.; heavy sections of steel rails, 8/. 10s. for 
parcels of 500 tons and over, and 9. for smaller lots ; 
and fish plates, 121. 10s. Black sheets (No. 24 gauge) 
are 111. for delivery to home customers, and 91. 5s. f.o.b. 
for shipment abroad ; and galvanised corrugated sheets 
(No. 24 gauge) are 131. for delivery to home customers, 
and 111. 5s. f.0.b. for shipment overseas. 


Imports of Iron and Steel._—Iron and steel imported to 
the Tees last month totalled 5,794 tons, comprising 
1,875 tons of pig-iron, 3,556 tons of crude sheet bars, 
billets, blooms and slabs, and 363 tons of angles, rails, 
— bars and joists, as compared with aggregate 

une unloadings of 6,742 tons, comprising 10 tons of 
pig-iron, 6,275 tons of crude sheet ee &c., and 457 
tons of angles, rails, plates, &c. In the pre-war month 
of July, 1914, the total imports amoun to 4,306 tons, 
comprising 94 tons of pig-iron, 2,712 tons of crude 
sheet bars, &c., and 1,500 tons of angles, rails, plates, &c. 
Shipments of Iron and Steel.—A gratifying feature of 
the official returns of last month's iron and steel ship- 
ments from the Tees is that the increased loadings 
recorded were almost wholly for overseas. Clearances 
totalled 49,259 tons, as compared with 37,455 tons in 
June. Shipments of finished iron and steel to over- 
seas destinations increased from 15,161 tons in June 
to 26,647 tons in July. Last month's loadings were 
composed of 7,606 tons of pig-iron, 2,104 tons of manu- 
factured iron, and 39,549 tons of steel. Of the pig- 
iron shipped in July, 3,131 tons went abroad, and 4,475 
tons coastwise ; of the manufactured iron, 122 tons went 
abroad and 1,982 tons coastwise, and of the steel cleared, 
26,525 tons went overseas, and 13,024 tons coastwise. 
Scotland was again the largest buyer of pig-iron, takin 
3,186 tons, South Africa coming next with 669 tons, an 
Sweden third with 570 tons. ‘The Union of South Africa, 
with an import of 75 tons, was the largest customer for 
manufactured iron. Among the principal purchasers of 
steel were: Union of South Africa, 12,182 tons ; Finland, 
2,551 tons; India, 2,382 tons; China, 1,917 tons; and 
Argentine, 1,426 tons. 
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EXHIBITION OF THE FuRNITURE INDUsTRY.—An 
international exhibition of complete factory equipment 
and supplies for the furniture and ‘allied industries, 
including woodworking machinery and — of eve 
description, upholstery and bedding machinery, and all 
raw materials and supplies, is being organised to take 
lace in the Royal icultural Hall, Islington, London, 
i. in the early 6 of 1936. The exhibition is to 
follow closely the London Wholesale Furniture Trades 
Show, and the organising manager is Mr. G. D. Smith, 


Graseow, Wednesday. 


Scottish Steel Trade.—While conditions in the Scottish 
steel trade are very satisfactory at the present time, 
and producers’ books contain quite a fair amount of 
business, the outlook has been much improved by the 
ee of orders for — new vessels with Clyde ship- 

uilders and three with Forth shipbuilders. Plant at 
the various steel works is running full and although most 
of the current business is on home account, it is extremely 
encouraging to know that a number of orders for heavy 
material have recently been booked for shipment over- 
seas. Inquiries for a considerable tonnage for export 
are also in the market, and local producers are How | 
hopeful of securing a share of the steel required. 
In the black-steel sheet trade makers are well supplied 
with orders for both heavy and light sheets for home 
delivery. The recent demand has oot very gratifying 
and plant is being kept in constant employment. The 
export side of the trade, however, is not so good and 
there is not much business passing for black or galvanised 
varieties. Prices are firm and the following are the 
current market quotations: Boiler plates, 91. 5s. per 
ton ; ship plates, 8l. 15s. per ton ; angles, 8/. 7s. 6d. per 
ton ; black-steel sheets, } in., 81. 10s. per ton, and No, 24 
gauge, 11l. per ton in minimum 4-ton lots; and gal- 
vanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 131. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—A fairly healthy state prevails 
in the malleable-iron trade of the West of Scotland at 
resent and full-time working is practically general. 

he re-rollers of steel bars are also much better supplied 
with orders, and in both cases much of the improved 
state now prevailing is due to the restriction in imports. 

ices are unchanged, and are as follows: Crown bars, 
91. 15s. per ton for home delivery, and 91. 5s. per ton for 
export; and re-rolled steel bars, 8. 12s. per ton for 
home delivery and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—In the Scottish pig-iron 
trade a steady demand is general and specifications from 
consumers continue to arrive with much regularity. 
Hematite and basic iron have been moving freely, while 
the demand for foundry qualities is on the upgrade. 
There are 14 furnaces at present in blast, and the output 
is going steadily into consumption, mostly in the home 
market, as orders for overseas lots are still very poor. 
The following are to-day’s market quotations : Hematite, 
71s. per ton, delivered at the steel works, and foundry 
iron, No. 1, 72s. 6d. per ton, and No, 3, 70s. per ton, 
both on trucks at makers’ yards. 

Locomotive Contract.—Messrs. The North British 
Locomotive Company, Limited, Springburn, Glasgow, 
have received an order for two duplicate locomotive 
boilers for the Peiping-Hankow Railway. An order has 
also been booked to supply duplicate conversion parts 
for locomotive boilers and cylinders for the Nizam’s 
State Railway. 

ae the month of July, the output 
of new tonnage from Scottish yards was round about 
the monthly average for the year to date. It consisted 
of 8 vessels with a total of 16,640 tons, made up as 
follows :— 


The Clyde ... 5 vessels 13,550 tons. 
The Forth ... nied ... 2 vessels 2,240 tons. 
The Dee and Moray Firth 1 vessel 850 tons. 

8 vessels 16,640 tons. 


The total for the Clyde for the seven months is now 
38 vessels of 105,995 tons, while the total Scottish output 
is 50 vessels of 122,229 tons, which is fully half the total 
tonnage launched in the United Kingdom since the 
beginning of this year. New contracts have been very 
scarce recently and for the past two months there has 
been a dearth of new business, but the outlook has 
improved with the announcement of eight contracts having 
just been secured by ny firms and three by Messrs. 
sali Robb, Limited, Leith. There is also the possi- 
bility of a few more orders coming along soon. The 
new orders booked are as under: Messrs. Lobnitz and 
Company, Limited, Renfrew, to construct a suction 
dredger for India; Messrs. Lithgows, Limited, Port- 
Glasgow, to build two cargo steamers for Messrs. The 
Scindia Steamships (London), Limited, London, which 
firm is associated with Messrs. The Scindia Steam Navi- 
gation Company, Limited, Bombay. These two vessels 
will each have a deadweight tonnage of 7,500 and will 
have triple-expansion engines supplied by Messrs. John G. 
Kincaid and Company, Limited, Greenock. The other 
orders consist of five vessels booked by Messrs. Scott and 
Sons, Bowling, viz., a motor coaster of 250 ft. for Messrs. 
The Australasian United Steam Navigation Company; a 
500-ton motor vessel for Messrs. J. and A. Gardner and 
Company, Limited, Glasgow ; a motor coaster for another 


British firm of owners; a cargo steamer of about 1,000 
tons gross for South African owners; and a powerful 
tug to the order of the Crown Agents for the Colonies, 


for service at Haifa, Palestine. The latter vessel will be 
fitted with triple-expansion engines developing 1,100 
ib.p. The three contracts booked by Messrs. Henry 
Robb, Limited, Leith, are : P t of 
180 ft., with a speed of 14 knots, for India; a medium 
grab-type dredger for Colonial owners; and a Diesel- 
engine tug for Messrs. The General Lighterage Company 
for use on the Thames. Other new contracts secured by 
Messrs. Robb include pontoons and similar small craft. 











Iratran Imports or Fuets anp Mertats.—It is 
announced that the Italian Government has decided to 
form a monopoly for the purchase abroad of coal, patent 
fuel, coke, copper and its alloys, tin and nickel. The 
monopoly, which. will be operated by the State Railways 
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119, sheer ape London, E.C.2, from whom 
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INDUSTRIAL HEALTH RESEARCH; 


BOARD. 


THe investigations which are being carried on by 
the Industrial Health Research Board and whose 
progress is recounted in the Annual Report for the | 
year ending June 30, 1935,* may be classified under 
five headings: Environmental Conditions, Physiology 
and Psychology of Work, Sickness, Absenteeism and 
Labour Wastage, Vocational Suitability and Accident 
Proneness. Under the heading attention 
called to the data collected on the physique of men, a 
separate report on which has recently been issued, and 
page 146, while the first deals 
with the work that has been done on lighting, noise | 
dust, and heating and ventilation. This follows lines, 
which will already be familiar to our readers and, as 
vet, no which demand further notice | 


second is 


is commented on on 


conclusions 
have been reached. 

A research has been conducted into the question of 
sickness absenteeism in the clerical trades and light | 
industries with the object of discovering the number of 
days lost through sickness in representative organisa- 
tions, and thus laying down some base line of normal 
absence. It was also desired to find out what par- 
ticular illnesses accounted for the greatest amount of 
loss. When records were available it was found there 
was a general consistency in the bulk annual rates, 
iny differences being caused by such abnormalities as 
influenza epidemics. Care must, however, be taken in 
making use of any such results to segregate those of 
different ages and to keep men separate from women. 
It is interesting to learn that so far the factory worker 
has a lower rate than the clerical worker or shop 
assistant, and that 30 per cent. to 40 per cent. of the 
absenteeism is due to colds or influenza, a state of 
affairs which suggests many lines along which improve- 
ment and reform, both of personal habits and of sur- 
rounding conditions, might take place. The investi- 
gators in this group have also paid particular attention 
to the suggestion that gastric trouble is prevalent among 
transport workers and have undertaken to make 
inquiries of a statistical nature. There is a sufficient 
body of evidence both in medical and lay literature to 
indicate that there is ‘“‘ something in it” and with the 
co-operation of the London Passenger Transport 
Board and the Transport and General Workers Union 
it is hoped as a preliminary to answer the question 
whether this class of workers suffers more than normally 
from this particular form of ailment. The long and 
often broken hours of labour, uncertain meal times, 

* Fifteenth Annual Report of the Industrial Research 
Board. London: H.M. Stationery Office. Price 9d. 
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exposure to the climate and noxious gases and the 
general conditions of strain under which so much of 
the work is carried on are possible causes of a possible 
condition. But something rather more scientific 
than that is required. 

As regards vocational suitability, an investigation 
which was started two years ago with the object of 
instituting tests to select those best fitted to become 
Army signallers has now been concluded. It has been 
found as a result that the use of selected psychological 
tests for this purpose had the effect of reducing the 
number of those who failed to pass their test as 
signallers. Similar work has been done among skilled 
apprentices of the Royal Air Force and in conjunction 
with the Ministry of Labour in regard to the employ- 
ability of juveniles. It is hoped to follow up this 
work by keeping those examined under observation 
and discovering whether their early promise results in 
good subsequent performance. 

Discussing accident-proneness the Report points out 
that it is now an established fact that roughly three- 
quarters of the reported accidents, whether in the 
factory, shop or home, happen to one quarter of the 
people exposed to the risk. There is therefore such a 
physical state as accident-proneness and the situation 


|to which this gives rise in connection with the driving 





8,000-LitrE Ligurp-OxyGEn Storacr TANKS. 


of motor vehicles is discussed at length. Insurance 
| statistics for various reasons give little direct help in 
| determining the existence of this condition among 
| drivers, and to remove from their employment pro- 
fessional drivers of proved accident-proneness while 
taking no action against the non-professional driver 
would be, to say the least of it, unjust. The issue will 
be further complicated if and when accident-proneness 
tests are introduced. In anticipation of this possibility. 
however, it is worth while making tests to throw light 
on the accident rate of the non-professional driver, 
even though this may be impossible without changing 
the whole basis of insurance. In fact, the solution 
| seems to be to require every driver to return his mileage 
| and accident record annually and to punish any evasions. 
|This at least would make a complete analysis 
| possible. 











Pouisn Coat Inpustry.—The output of the collieries 
in Poland during the first five months of 1935, amounted 
to 11,389,000 tons, as compared with 11,286,000 tons 
during the same period of 1934, an increase of 0-91 per 
cent. in the current year. On the other hand, exports. 
during the same two periods, fell from 4,029,000 tons 
in 1934 to 3,559,000 tons in 1935, a decline of 11-67 per 
cent. in the current year. 
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THE PLANNING AND EQUIPMENT 
OF TECHNICAL COLLEGES. 


THE advantages of as broad a general education 
as possible for those in any walk of life is not likely 
to be disputed by any important number of people, 
at least in this country. But although for some 
of the higher administrative positions it is the 
practice to assume that nothing else is necessary, 
the great majority of young people entering on 
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standard is given as 2, and the percentage of posts 
open to them as 3, while for the 10 per cent. of 
children of central-school standard, 12 per cent. 
of the positions in industry are available. Against 
this, for the 38 per cent. of elementary school 
children of the better level of intelligence of their 
class, only 26 per cent. of posts are open. It is 
clearly more difficult, in an estimate of this kind, 
to classify the industrial posts than to classify the 
children, but the allocation of lower professiona| 
work, factory superintendence and technical posts 
of various kinds to the secondary scholarship 
children and clerical and skilled industrial work 
to the central-school children would appear to be 
a reasonable approximation to average fact. 

The whole of the figures in the table are clearly 
in the nature of broad estimates, but there is no 
reason to doubt their substantial accuracy, and 
their great interest lies in their illustration of the 
fact that in the better type of position there are 
more posts than candidates, and in the lower more 
candidates than posts. It is naturally not sug- 
gested that, for instance, in the 12 per cent. of 
positions for which only 10 per cent. of children 
are available, 2 per cent. of the posts remain 
unoccupied. They are taken by young people who 
are not of the standard that industry has a right to 
expect. The conclusion to be drawn appears to be 
not that we have too much secondary and specialised 
education, but that we have too little. 

To be manageable, a discussion of this kind 
must concern itself with a specific sphere, and 
cannot be permitted to range over the whole field 
of education, and, confining ourselves to what may, 
for convenience, be called a secondary-school 
standard, it is clear that any specialised or further 
education will, on the average, not be wasted. 
Industry, apparently, requires a larger supply of 
recruits of this stage of education than it obtains. 
This extra supply must, in the main, come through 
the technical schools and colleges. To an engineer, 
a technical college suggests scientific training, but 
actually their range is in no way restricted to what 
may be called laboratory subjects, and in many 
schools the number of students taking commercial 
subjects outnumbers any other class. 

It is difficult to think that the apparent lack of 
a sufficient number of adequately-trained young 
people of superior secondary-school standard is due 
to any inefficiency in our technical colleges. It is 
probably largely due to too many indifferently- 
educated pupils passing to them from elementary 
schools, but in addition to this it is also affected 
by inadequate accommodation and equipment. 
There are many excellent technical colleges in 
Great Britain, and their number is continually 
being added to, but there is still room for many 
more. Any new college or extended college as a 
rule finds the new accommodation it provides 





practical life require some type of specialised 
training. The competition between individuals, | 





society, and would probably be inherent in any 
constitution, makes it desirable, from the point 
of view of the young people themselves, that this 
training should be as thorough as possible, while 
the same thing clearly applies from the point of 
view of the country as a whole. 

It is at times asserted that educational authorities 
are tending to over-stress the value of education 
and that great numbers of children are being trained 
to fit them for a type of post that they can never 
hope to occupy. Some light is thrown on the 
probable accuracy of this opinion by an interesting 
table, compiled by Professor Burt and Miss Winifred 
Raphael, which appeared in the Industrial Fatigue 
Research Board Report No. 33, and is repeated by 
Miss Raphael in a recent publication.* This gives 
an estimate, in percentages, of the number of 
children leaving school or college at various levels 
of intelligence and education, and similar per- 
centages for the positions in professional and 
industrial life available for the various classes, 
A complete analysis of the table is outside our 
present purpose, but it may be noted that the 
percentage of children of secondary scholarship 





Hubert Williams. 


* Man and the Machine. Edited b 
imited. 
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which is inherent in the present constitution of | ; 


quickly oceupied. This is an excellent sign, and 
suggests that there is a general realisation among 
young people that there is still room in industry 
for those having an educational equipment a little 
above the average of their class. 

There is little doubt but that the building of new 
technical colleges and the alteration and extension of 
those we have now will continue for many years, and 
in these circumstances the preparation and publica- 
tion of a report* dealing with their planning and 
equipment, by the Association of Technical Institu- 
tions and the Association of Principals of Technical 
Institutions is an admirable and useful piece of 
work. The report was prepared by a joint com- 
mittee of these bodies, Mr. R. G. Hosking acting as 
chairman, and Mr. F. J. Harlow as honorary 
secretary. A technical college is a very specialised 
type of building, and a practising architect cannot 
be expected to have the detailed and special know- 
ledge which will enable him to plan the best type 
of building from the point of view of educational 
efficiency. It may, indeed, safely be said that no 
individual can have such detailed knowledge in 
every sphere which may have to be catered for. 
An architect having probably much experience in 
connection with buildings may very probably be in 





* fh cee College Buildings, Their Planning and 

pment; London: Joint Committee on Technical 
Calige Buildi Chelsea Polytechnic, Manresa-road, 
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a position to lay out entirely satisfactory workshops 
for the Building Department, but in general it 
would not be fair to expect him to have much 
knowledge of the best arrangement for a biological 
laboratory. 


The report is far from being a mere statement by | 


educationalists of the ideal from their point of 
view. It is an entirely practical document, and has 
been prepared in conjunction with the Royal 
Institute of British Architects and the Institute of 
Builders, members from both these bodies serving on 
the joint committee, which also included a repre- 
sentative of the Board of Education. It makes 
no attempt to stereotype a “best” type of 
building. Conditions of site, funds available and 
the subjects to be taught vary so much in different 
cases that any such attempt would be futile. Its 
purpose is to draw attention to the best features of 
modern practice and to direct attention to methods 
and designs which experience has proved to be 
unsatisfactory. As an illustration of this last 
point, it may be said that a considerable amount 
of attention is given to the types of floor most 
suitable for various classes of workshops and 
laboratories. As an example of a similar type of 
detail, much inconvenience, with an accompanying 
loss of educational efficiency, may result from such 
a simple matter as the apparently obvious pro- 
vision of traps for the bench sinks of a biological 
laboratory. If present, they are a _ constant 
nuisance. Overflow settling pots, to which the 
sinks discharge, should be provided in a convenient 
position in the laboratory. A further point of 
a similar kind, which might easily be overlooked by 
an architect without specialised experience is that 
both in biological and chemical laboratories, ordinary 
lead piping, which is attacked by mercury, should 
not be used for wastes. 

The report, which contains some 140 pages, is 
concerned with detail matters from beginning to 
end, and for its proper appreciation it must be 
read. It begins, for instance, with a discussion of 
the general features of technical college buildings 
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| This avoids the necessity for outdoor garments 
lying about the rooms, while it also leaves the 
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corridors free from undesirable encumbrances. 
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PHYSIQUE AND THE WORKER. 


THERE is evidence, in our streets, in our 
;museums and in our official literature, that the 
| physique of the inhabitants of these islands has 
|}not deteriorated in the course of centuries; and 
|though, perhaps, the average height and weight 
jare less than they were some fifty years ago, this 
;may well be an indication of an improvement in 
| general health rather than the contrary. Neverthe- 
| less, there are a great many who hold that the present 
| generation is not of the same calibre, either physi- 
cally, mentally or morally, as those that have gone 
before. Such a conclusion, though it may be 
ascribed partly to the state of mind, not unknown 
to Horace, which always praises that which no 
longer exists, is very difficult to counteract, mainly 
perhaps because data on the subject have not been 
collected with any great method or accuracy, and 
partly because those who hold such views are 
notoriously impervious to argument. 

| The Industrial Health Research Board of the Medi- 
| cal Research Council have, therefore, done a useful 
| piece of work in conducting an investigation into 
| ‘* The Physique of Man in Industry,”’* for, although 
| the results are not, and cannot be, conclusive, and 
|the authors wisely refuse to draw any deductions 
| from them, they should at least assist in producing 
| optimism rather than pessimism. This investiga- 
| tion may be said to have had its origin in two 
| popular agitations, one directly after the Boer War 





and one, which had some official backing, in 1920. | 


| These were both based on the view that as the direct 

|result of a large number of our most promising 

ly x men having been killed in battle, a definite 
young men having been killed in battle, a defini 

| and permanent deterioration in national physique 

| had set in, a view, it may be said, which was shown 

| to be without justification, certainly in 1904 and toa 


jgreat extent sixteen years later. Quite apart 
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| In general, the results of these tests confirmed 
what was already known, that “strength” is not 
only a function of muscular bulk. In fact, so 
| much do other variables affect its value, that after 
over 13,000 men had been tested neither of the two 
investigators could pick out the strongest man in 
a group simply by inspection. Medium weight and 
size and a general appearance of “ tautness”’ and 
“ aliveness *’ were, however, found to be good aids 
towards making a correct guess. Both these per 
sonal characteristics, which are admittedly difficult 
to define, may, of course, be only the outward 
sign of an inward and physical fitness, but it seems 
likely that psychological or temperamental qualities 
may also play an important, though as yet unknown, 
|part. Another point of interest was the relatively 
low power of “ grip” displayed by many of the men 
who were engaged in heavy labour. The hands, 
of course, become stiff and hard under such condi- 
tions, and with this change goes a loss of clenching 
power and ability to exercise fine motor control. 
The additional fact that abdominal exuberance 
is accompanied by weak lumbar pull is, perhaps, 
not so surprising. A failing in this respect was 
in some cases, however, obviously due to fear of 
strain, though in others it appears that the habitual 
lifting of heavy weights may be performed by those 
whose pull is quite incommensurate with what 
would be expected from those engaged in such an 
occupation. 

Another point of interest, 
impossible to give other than 
tion, is that the better men, judged by the data 
collected, were employed by the “ better” em- 
ployers. This “ goodness” may obviously include 
many factors, such as environmental conditions, 
hours of work, rates of pay and the nature of the 
occupation. Selection may also play a part, since 
one of the characteristics of the “ better ” employer 
| may be a determination to secure the best employees. 
Comparing the results of the investigations made 
jon employed, unemployed, and students, respec- 
| tively, it was found that at ages below 20 the students 


for which it seems 
an esoteric explana- 








dealing with such questions as lighting, heating, and | from that, however, it is a distinct drawback | were superior to the employed men in each of 


ventilation. 


Various systems are discussed with | from many points of view that there are so few | characteristics measured. They were 6 cm. taller, 


. . . | 7 . . . “¢ 
an impartiality which is unusual, and the dis- | data available about the physique of those employed | nearly 6-5 kg. heavier, and slightly, but signifi- 


advantages of any particular system of, say, 
heating, are set alongside its advantages. Although 
the general nature of the report does not permit 


in industry, and it is not before it was time that 
something has been done to repair the omission. 
| As regards previous data, Beddoe and Roberts 


|cantly, stronger in grip with both hands. Between 
| the ages of 20 and 30 they were still taller and heavier 
though to a less pronounced extent. But both 


costs to be given, the relation between various|in the ‘seventies of last century collected, rather | groups were equal in right grip and the employed 


systems in this respect is indicated. 
departments which may find a place in a technical 
college are then discussed individually. These 
cover art, biology, building, domestic science, 
chemistry, engineering, pharmacy, physics, and 
so on, the size of lecture room or laboratory required 
for a specific number of students being given in all 
cases. As it is not likely that any individual 
college will require all the types of department dealt 
with, the presentation of the requirements of each 


jand weight, and some twenty years later Karl 
| Pearson added some information about strength 
of pull and of squeeze. In the meantime, in 1883, 
the Anthropometric Committee of the British 
| Association published a report, which showed that 
the average height and weight of 8,585 males of ages 
between 23 years and 50 years, and drawn from a 
| mixed population, were 171-5 cm. and 71-9 kg., 


| respectively. This may be directly compared with 


The different | than prepared, a series of data on average height | men were superior with the left hand. As regards 


comparisons between employed and unemployed 
| men, the former were superior, as might, perhaps, 
be expected, in every characteristic, the difference 
being least in height (about 1 per cent. to 2 per cent.), 
and greatest in tests of strength (10 per cent. to 
19 per cent.). Curiously enough, the largest dis- 
crepancy was found in Birmingham, where steady 
}unemployment has been less severe than in some 
other districts. One reason for this general 





in a separate section will be a convenience to users |the results of the present investigation, which | difference is, of course, the loss of skill brought 


of the report. In all cases detailed information, 
of the type we have already referred to in connec- 
tion with biological laboratories, is given. 


An architect with no experience of technical | 


colleges, reading through the report, might at 
first be rather disturbed to find that such a large 


covered 12,328 individuals, and shows averages of 
| 169-4 cm. and 61-1 kg.. These figures may give 
| those who believe in the degeneration theory a 
certain amount of comfort. In addition, a sample 
of 1,328 unemployed men were measured by the 
jauthors, making a total of 13,656 individuals 


labout by their unfortunate condition, another 
| is the presence of a proportion, probably fairly large, 
jof those who are physically defective and of the 
|class which is the last to be employed when work 
is abundant, and the first to be discharged when 
it is scarce. 





number of departments should, if possible have | investigated, a large number considering the work! Considering the results on a geographical basis, 
north light, or be situated on the ground floor, or | involved, but still a very small sample of the total | it was found that London showed the greatest 


away from noisy streets. In an actual building, 
however, these matters are always one for the best 
compromise, and as we have said, the whole of 


population. 
| The actual investigations comprised measure- 
ments of height, weight, strength of grip of both 


| superiority in height and weight, with Birmingham 
occupying the next position, Liverpool about the 
| average and Leeds, Sheffield and Glasgow distinctly 





the departments described are not likely to be | hands, strength of lift or pull and of the distance | below it. This incidentally contradicts what was 


required. 
photographs of 
colleges, both in this country and on the Con- 
tinent. These are not consonant in every particular 
with the recommendations made, but form admir- 
able examples of modern practice. 
with Continental buildings, the body of the report 
contains an interesting recommendation in connec- 
tion with the accommodation of hats and coats. 
When large numbers of students have to be catered 
for, and it is necessary for them to bring their 
coats and hats into the class-rooms, it is suggested 
that following the practice of several new Continental 
schools, the walls separating corridors and class- 
rooms should be made double, the intervening 
space containing ventilated hanging cupboards. 


In connection | 


|were also recorded. The candidates for examina- 
tion, all of whom were volunteers, were drawn 
|from the thirty-two main occupations and groups 
| scheduled in the 1921 census and as regards domicile 
were distributed over fifteen industrial districts 
and 149 firms. Generally speaking, the candidates 
joined in the tests with zest, though fears were 
| occasionally expressed that the investigation was 
|in some mysterious way connected with the Army 
|and that a bad showing might result in dismissal 
from their occupation. 


* The Physique of Manin Industry. By E. P. Cath- 


lcart, D. E. R. H 
| 


H.M. Stationery Office. [Price le. 3d. net.) 








hes and J. G. Chalmers. London: | 


The report concludes with plans and | of the middle finger tip from the ground. Such/found by the British Association Anthropometric 
a rumber of modern technical | details as place of birth, general health and age | Committee, and may possibly be associated with 


the drift of industry southward. Occupationally, 
the “‘ black coated’ group stand first as regard 
height, but are inferior in strength to those in 
}manual occupations. On the other hand, the 
| data are not sufficient to determine to what extent 
| heavy industries attract men of superior physique 
jor how far mechanisation has supplanted the 
|demand for brawn and muscle. 

The somewhat negative conclusion is therefore 
|reached that there is, as yet, no certain index of 
| physical fitness, industrial or otherwise. This is 
| perhaps hardly surprising, as the proverbial wisdom 
lon the variability and mutability of man would 
|amply confirm. At the same time, the information 
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that has been collected should not be without 
its uses and may form a valuable starting point 
for further work. At least the investigators must 
have learnt a great deal about their fellow beings 
in more than one way. 
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NOTES. 


Tue Brirish Association Mrxetrnc at NORWICH. 





Tue arrangements for Section G of the British 
Association for the forthcoming meeting at Norwich 
are now well advanced, the date extending from 
Thursday, September 5 until Wednesday, Septem- 
ber 11. Reverting to the usual custom, the Section 
presidential address, this year to be delivered by 
Mr. J. S. Wilson, F.C.G.I., M.Inst.C.E., will be 
given on the Thursday morning. Among the sub- 
jects on which papers will be contributed will be 
fen drainage, which will be in the hands of Major 
R. G. Clark, M.Inst.C.E., Engineer to the Middle 
Level Drainage and Navigation. A group of papers 
on electrical subjects will include one on dielectric 
properties of insulating materials at high 
frequencies, by Dr. B. A. Sharpe and Mr. B. J. 
O’Kane ; one on surges and discharges on trans- 
mission lines and transformers, by Mr. J. L. 
Miller ; and one by Dr. L. G. A. Sims on specifica- 
tions of magnetic qualities of iron for radio- 
frequency work. A paper is also planned dealing 
with the present position of television. Another 
paper is expected to be given by Professor R. V. 
Southwell, F.R.S., on a new method connected with 
the solution of redundant structure problems, while 
a report of the Committee on Stresses in Over- 
strained Materials will be taken and it is hoped 
will give rise to a discussion on the subject of the 
“lower yield point.’ A joint discussion will take 
place with Section A, on the subject of lubrication, 
Mr. J. Hamilton Gibson, Capt. R. O. King and others 
having undertaken to prepare contributions to this. 
An interesting feature of the meeting will also be 
a joint meeting with Section J (Psychology) on 
traffic accidents, in which the Minister of Transport 
or his representative is expected to assist. This 
will be accompanied by a skidding demonstration 
in the afternoon of the same day. Among the works 
to be visited are those of Messrs. J. and J. Colman, 
Limited, Messrs. Boulton and Paul, and Messrs. 
Laurence Scott and Electromotors, Limited. The 
last day will as usual be occupied with reports ; the 
Committee reports on Noise and on Earth Pressures 
will be presented, while Sir J. B. Henderson will 
read a paper on electrical terms, bringing forward 
some new points for the consideration of the Com- 
mittee on this subject. 


CANVASSING A MASTER’s CUSTOMERS. 


Ir is not often that those who interpret and 
apply the common law of England at the Royal 
Courts of Justice deliberately depart from a principle 
which has been acted upon for more than a century. 
Yet the Court of Appeal did find it necessary to do 
thus in a recent case which closely affects the legal 
relationship of master and servant. The case is 
reported Sub. nom Wessex Dairies Ltd. v. Smith 
in the July number of the Law Reports. It 
appears that the defendant, who was employed 
by certain dairymen, having given notice to termi- 
nate his service, proceeded to canvass their customers. 
On his last day he asked a number of them to 
transfer their custom to him as from the following 
day, when he was to begin business on his own 
account, and this a number of them did. The 
plaintiffs, relying on a covenant by him to the effect 
that he would not “ during the continuance of nor 
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present case, the defendant did not solicit the 
present orders of the customers; on the contrary, 
he took for the plaintiffs all those he could obtain ; 
his request of business for himself was prospective ; 
and for a time when the relation of master and 
servant between him and the plaintiffs would be at 
anend.” Lord Justice Greer, after pointing out that 
one Espinasse who reported the case before Lord 
Kenyon was notoriously inaccurate, said: “ We 
cannot accept the view attributed to the Chief 
Justice that a person while still in the employment 
of wholesale ironmongers is entitled to solicit 
customers for himself as from the time when he 
ceases to be employed by them.” After referring 
to certain more modern cases, he observed: ‘I 
think that it is a necessary implication which 
must be engrafted on a contract of service that 
the servant undertakes to serve his master with 
good faith and fidelity. : Here the 
servant was soliciting their custom as from 
Saturday evening. In my opinion, that was a 
deliberate as it was a successful canvassing at a 
time when the defendant was under an obligation 
to serve the plaintiffs with fidelity.” The law 
may now be said to be that: ‘‘ A servant who, 
while still in the service of his master, solicits 
the customers of his master to transfer their custom 
to himself, even though that transfer is to take 
effect only after the service has terminated, commits 
a breach of his duty to his master, and for that 
breach he is liable in damages.” 








RATING ASSESSMENT OF 
MACHINERY AND PLANT. 


Tue Divisional Court (comprising Lord Hewart, 
the Lord Chief Justice, sitting with Mr. Justice 
Hawke and Mr. Justice Lawrence) has just an- 
nounced its decision in the case of J'ownley Mill 
Company (1919), Limited v. Oldham Assessment 
Committee on a question of far-reaching importance, 
namely, how far industrial premises are to enjoy 
rating relief when they stand idle, but contain plant 
and machinery. 

The Townley Mill Company (1919), Limited, 
owned and occupied a cotton-mill since 1884, 
which they had operated with considerable success 
for many years ; in 1905 they extended the premises 
and installed special machinery, but by 1931 the 
manufacture of their yarn had become so unprofit- 
able a business that they ceased production in May 
of that year, and in September, 1931, they closed 
down entirely. In view, however, of the valuable 
machinery and plant in the mill, they retained 
there the services of an engineer-caretaker, so that 
the equipment should be looked after and kept in 
repair and good condition. 

The company took the view that their assess- 
ment should be put at nil, or a purely nominal 
figure, on the ground that they enjoyed no real 
beneficial and rateable occupation of their mill, 
but the Oldham Assessment Committee held against 
them ; in this decision the Committee was upheld, 
on appeal, by the Lancashire Quarter Sessions. 
Upona case stated the Divisional Court has decided, 
in favour of the company, that their assessment 
should be fixed at a purely nominal figure. 

The issues raised turned upon the meaning and 
scope of Section 24 of the Rating and Valuation Act, 
1925, which provided that for the purpose of making 
or revising valuation lists (under Part II of the 
Act) in respect of premises other than those valued 
by reference to the accounts, receipts or profits of 
undertakings carried on there, the following two 
rules are to be applied relating to machinery and 








after quitting the service interfere with their trade 
or the customers,” and also on a breach of his 
implied obligation to serve them with fidelity, 
brought an action for damages. A County Court 
judge, having awarded them 20/., the defendant 
appealed to the Court of Appeal, relying on a case 
— in 1799 by Lord Kenyon, Nicholl v. Martyn, 
2 Esp. 732. 


im a servant, who has it in contemplation at a 


future period to set up for himself, to endeavour classes :— ! 
(a) Machinery and plant used, mainly or exclu- | enabled an owner to let premises at a higher rent 


to conciliate the regard of his master’s customers, 


and to recommend himself to them, so as to procure | sively, in connection with generation, storage, 


plant :— 


are to be deemed part of the hereditament if they 
fall within any of the classes which are specified in 
Schedule ITI of the Act ; and 


In that case, Lord Kenyon said, taken of the value of any plant or machinery in or 
“There is nothing morally bad, or very improper, | 02 the premises. 


(1) Plant and machinery in or on the premises 
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power, or heating, cooling, ventilating, lighting or 
supply of water or protection against fire. 

(6) Passenger lifts. 

(c) Railway and tram lines and tracks. 

(d) Plant or combination of plant and machinery 
in the nature of a building or structure—including 
gas holders, blast-furnaces, and water towers with 
tanks. 

With regard to the large class mentioned under 
(a), above, it is provided that machinery or plant 
on the hereditament for purposes of manufacturing 
operations or trade processes are not to be regarded 
as being within the classes contained under Schedule 
III merely because in connection with such opera- 
tions or processes it is used for heating, cooling, 
ventilating, lighting, supplying water, or protecting 
from fire. 

The Divisional Court, in the Townley Mill Com- 
pany’s case, took the view that the Legislature had 
intended, by Section 24 of the 1925 Act, to intro- 
duce a revolutionary reform regarding the rating 
of machinery so as to give relief to industrial 
hereditaments, and that it had given clear expression 
to that intention by the phraseology employed in 
the statute. At most the company seemed to be 
enjoying the use of its hereditament as a warehouse 
for its plant; to that extent it was undeniable 
that the company enjoyed beneficial ownership— 
even though it was not enjoying beneficial ownership 
of the real nature of the premises, viz., a cotton-mill. 
The development of these rules of law concerning 
the basis of assessment of machinery and plant may 
be traced, through the last century-and-a-half, in 
the following leading cases; it is important to 
observe the grounds of these decisions in order to 
be able to form an opinion as to whether the change 
introduced by the new Act is complete, or how far 
it really goes. 

In R. v. Hogg (1787), 1 T.R. 721, it was held that 
a house and engine for carding cotton, rented as 
one entity, and described as an engine house, 
were rateable. The learned Judges there observed 
the distinctions between personal and real pro- 
perty ; but, said Mr. Justice Buller, “ personal 
property, if visible and yielding a certain annual 
permanent profit, may be rated.” ‘‘ The produce 
of labour,” he added, “‘ is rateable, though labour is 
not. What a person may acquire in a profession 
is not as such rateable, but if, with his profits, he 
purchase land, &c., that may be rated. Therefore, 
in questions of this kind, we are not to go into the 
manner in which the property may have been 
acquired ; but the question ought always to be, 
whether the thing which exists is to be rated.” 

In R. v. Haslam and Howarth (1851), 17 Q.B. 221, 
the occupiers of premises were rated for ‘‘ chemical 
works, lands and buildings”; part of the works 
comprised ‘‘chambers” used for manufacturing 
sulphuric acid, which were vessels of sheet lead, 
each of which weighed several tons and measured 
from 40 ft. to 60 ft. in length, 13 ft. wide and 13 ft. 
high, the lower part constituting a dish 1 ft. deep 
in which the acid was deposited, and the upper 
part shutting down upon the lower and receiving 
vapour. The “chambers” stood in the open, and 
each was surrounded by strong masonry walls 
forming a rectangle filled up with sand on which 
the “chamber” rested; round the tops of the 
walls ran a frame of wood to which the “ chamber ”’ 
was riveted. Gases and vapours were conveyed 
in and out by pipes which were fixed into the 
buildings comprising the freehold ; steam required 
for the manufacturing process was carried into the 
“‘ chamber ”’ by a pipe passing from a boiler affixed 
to the freehold, and in each case the pipes could be 
removed and taken to pieces without damaging the 
freehold in any way, when the “ chamber ” would 
rest on the ground. It was held that the “ cham- 
bers”’ were attached (though not fixed) to the 
freehold, but so as not to form part of the freehold ; 
yet since they were attached to the buildings for the 





(2) Subject to the rule above, no account is to be 


Schedule III of the Act lists the following 








some business from them as well as others. In the | primary transformation or main transmission of 


purpose of being there used they were an enhance- 
ment of the value of the buildings for rating pur- 
poses; they were not in the nature of moveable 
machinery or furniture. 

All factors might be taken into account which 


by reason of advantages accruing from their situa- 








tion or mode of occupation ; so that real property 
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ought to be rated according to its actual value, that Another experiment with the high purity iron 
is to say, the value as increased by machinery | has led to the preparation of an iron-rhodium alloy 
attached to it, whether such machinery be of the | containing 52 per cent. of rhodium. This alloy is 
nature of real or personal property. This general |strongly magnetic, and highly resistant to the 
proposition was supported by such cases as R. v. | action of acids. It forges easily at 1,100 deg. C., 
Liverpool Exchange Proprietors (1834), 1 Ad. and | but is so hard at room temperature as to be un- 
El. 465; and R. v. Guest (1838), 7 Ad. and EI. 951. | machinable by high-speed tool steel. 

The House of Lords reviewed these principles in| The constitution of iron-manganese alloys was 
Kirby v. Hunslet Union Assessment Committee [1906] | largely determined two years ago, but some work 
A.C. 43. There, Kirby occupied premises as a | remains to be done in observing the changes in the 
jobbing engineer, comprising fitting and machine | solid state, which occur above room temperature in 
shops, an engine room, a shed, a yard and offices. | alloys containing up to 30 per cent. manganese. 
Some of the machinery formed part of the freehold, | Preparations for completing the examination of this 
¢.g., @ horizontal steam engine, shafting pulleys, and | system are accordingly in hand, and for this pur- 
steam pipes ; other machines had been installed by | pose a dilatometer for measuring volume changes 
the tenant so as to enable him to use the premises | at temperatures up to 1,400 deg. C. has been designed 
j and constructed. 

An unexpected difficulty which has been en- 
countered in the course of the alloys of iron research 
not increase the letting value of the premises—if it | exemplifies a general need, in precise metallurgical 
were not there a new tenant would bring it in |experiments, for refractory materials which are 
himself. The Earl of Halsbury (Lord Chancellor) | chemically inactive and impermeable to gases at 
said that the problem of arriving at an assessment | high temperatures. In the absence of any commer- 
is difficult enough without having to try and find | cial supply of such materials, the preparation of 
“ what a building would fetch in the shape of | suitable vessels and tubes is undertaken at the 
| Laboratory, and involves a good deal of analytical 
j}and practical work. For some time, crucibles of 
nished differently from what it is.” The real| pure alumina have been successfully used for 
guiding principle is: “ Although a particular set | melting pure iron, but with the addition of carbon 
of machinery may, by reason of the peculiarity of |to the iron it was found that some aluminium 
the manufacture, or what not, be not affixed to the | passed into the metal. To prevent this undesirable 
frechold so as to become part of the land or heredita- | reducing action, a method of lining the crucibles 
ment, yet, if the thing is being so occupied, if the | with thoria has been devised, but the difficulty is not 
premises are being so employed, and the machinery | yet entirely surmounted, since thoria does not 
in those premises is being so used as that it makes | adhere to the glazed alumina tubes in which the 
the factory appropriate to the particular industry | thermo-couples are contained, and whilst the 
carried on therein, the machinery itself is not to be |amount of aluminium taken into the alloy from 
disregarded in assessing the value of that thing| these tubes is relatively very small, efforts are 
occupied as it is, and used as it is, with the accom- | being made to eliminate this source of contamination, 
modation and furniture which is necessary for it to | since it is essential that the metal should be of the 
earry on the manufacture that is there being con- | highest attainable purity. As alternatives to the 
ducted.” thoria-lined vessels, some crucibles have been pre- 
pared from pure thoria. Work is also in progress 
jon products of recrystallised alumina in the 
jendeavour to obtain completely impervious 
refractory which will mature at a lower temperature 
|than that of the graphite ring electric resistance 
furnace. As an alternative to the latter means of 

METALLUBG) | firing, experiments have been carried out in a non- 

Alloys of Iron. Special Refractories.—Vhe great | reducing atmosphere, with the use of an induction- 
importance of metallurgical research in the advance- heated bath of molten aluminium as a source of 
ment of engineering science is particularly well | heat. The work on refractories is being extended 
exemplified in the programme of work at present in | to a study of binary systems containing alumina, 
progress at the National Physical Laboratory. | special attention being given to mixtures of the 
\lmost without exception the experiments have | Some degree of 


for his own particular purposes, and they were 
secured to the fixed shafting by belting. For Kirby 
it was contended that tenant’s machinery would 


out 
rent if it was different from what it is, or if it were 
used differently from what it is, or if it were fur- 
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|spinel, and thoria-alumina, types. 
features of engineering interest as regards either | success has already been achieved, in connection 
their potential applications or the apparatus and with experiments to determine the gas content of 
procedure employed in the laboratory stages, while | solid aluminium by a hot extraction method, with 
in a very considerable proportion of cases the work | the use of recrystallised alumina vessels fired at 
is directed towards the solution of some specific | temperatures above 1,900 deg. C., which have been 
problem which obviously calls for simultaneous | found to evolve, in vacuo, far less absorbed gas than 
attack along engineering and metallurgical lines, and vessels of calcined alumina fired at 1,600 deg. C. 


which is in fact the subject of joint investigation by | Another aspect of the subject is exemplified by the | 


Engineering departments. | contamination of molten metal in plumbago-clay 
crucibles which has been observed to produce pro- 
gressive unsoundness in the metal. This effect has 
| now been traced to the liberation of hydrogen from 
moisture which persists in the material of the 
crucible even after a long period of pre-heating. 
Steel. Materials for Use at Elevated Temperatures. 
Corrosion.—A general study of the properties of 
molten metals, which is being made with a view to 
the improvement of casting and foundry practice, 
includes an investigation of the solubility of gases 
in steel and of their evolution from the metal in the 
molten state. This work is still in the initia] stages, 
and very considerable trouble has been experienced 
in the achievement of uniform experimental condi- 
tions at a temperature of 1,550 deg. C., and in the 
of the extreme purity is to raise the temperature | exclusion of gases from extraneous sources from the 
of the alpha-gamma transformation, as compared | material under examination. Most of the difficul- 
with that of less pure iron. | ties have, however, been overcome by the develop- 
The investigation of the iron-carbon system has | ment of a small, water-cooled, tungsten-wound 
80 far been restricted to alloys of low carbon content. | furnace with which reproducible results can now be 
A very thorough determination is being made of | obtained, and numerical results for the solubility 
the peritectic temperature and of the transformation | of hydrogen in iron have been achieved. 
line in the delta region, since this portion of the| For the estimation of oxides in iron and steel a 


the Metallurgy and 
Prominent among the former of these groups is a | 
fundamental major research into the equilibrium of 
the iron-carbon system, and the valuable work 
already accomplished in the preparation of iron of 
extremely high purity for this purpose is widely 
known. Examination of the physical properties of 
such material, in which the total impurities exclusive | 
of oxygen, amount to little more than | part in | 
10,000, has revealed that it is remarkably soft, 
having a Brinell hardness number of only 50. It 
is, however, very suscéptible to cold working, 80 
that even a slight distortion in the process of cutting 
will raise the hardness to as much as 120. Never- 
theless, the metal can be well rolled into rod, and 
even into foil. One interesting metallurgical effect 





diagram is of special importance in connection with | process has been developed in which the specimen 
the solidification of steel in ingots. 


lis fused im vacuo in a graphite crucible and the 
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evolved gases collected and analysed. After several 
experiments to discover a satisfactory lagging round 


lthe crucible, such that tests could be conducted at 
the working temperature of 1,550 deg. C., powdered 


graphite was eventually found the most suitable 
material for the purpose and the apparatus is now 
|in regular use. An alternative, chemical, method 
|of oxide estimation, involving extraction with 
| alcoholic iodine solution, has been improved in the 
|course of experience by the use of methyl, rather 
|than ethyl, alcohol, the result being a decided 
reduction in the amount of moisture introduced 
by the reagent. The method is being employed 
for steels of varying compositions, the residues 
| being analysed by micro-chemical methods. 

An important proportion of the metallurgical 
| work on steels is concerned with specific problems, 
the investigation of which, as has been already 
| mentioned, is being carried out jointly with the 
| Engineering Department. Such, for instance, 
| the examination of steel components of lifting gear, 
| which has revealed that properly normalised fittings 
| are never found to be brittle when tested by impact. 
| Experiments intended to amplify this point are 
| accordingly being started to determine the effect 
| of spheroidisation of the cementite in mild steel by 
| heat treatment at 650 deg. C. Metallurgical study 
lof the effects of surface conditions on the fatigue 
strength of spring steel has shown that a surface 
notch in a fully hardened and tempered specimen 
will lower its fatigue limit to about the same extent 
as decarburisation on the surface in tension, whilst 
the combination of a hotch and a soft decarburised 
surface produces a further reduction of fatigue 
strength. Contemporaneously with the repeated 
stress experiments on specimens of boiler plate, 
described on page 71 ante, a series of prolonged 
stress tests on similar material is being carried 
out on behalf of the Metallurgy Research Board. 
In this case, the imposed conditions, apart from 
alternations of stress, are much more severe and 
approximate to those which may have to be with- 
stood in an actual boiler. Two small specimens of 
boiler plate have already been subjected to a 
stress a little below the yield stress at room tempera- 
ture, at the same time being immersed in a caustic 
soda solution in a pressure vessel where the tempera- 
ture was 225 deg. C., and the pressure 300 Ib. per 
square inch. In one of these specimens the stress 
was steadily maintained whilst that in the second 
specimen was relieved for a few minutes daily in 
order to simulate boiler conditions. Despite the 
difference of stress treatment, both specimens 
remained unbroken after a test of 65 days’ duration. 
When, however, similar specimens were notched to 
introduce the effects of local stress concentration 
and tested in the same apparatus, they failed at 
lower average stresses than those required to cause 
failure of plain strip pieces amd subsequent micro- 
scopic examination usually revealed cracks near 
the notches. The mode of crack formation is now 
being studied in notched specimens of high purity 
iron—a material free from pearlite—whilst atten- 
tion is also being given to the behaviour of cold- 
worked boiler plate material under stress in hot 
caustic soda solution at high pressure. 





Is 








| The fundamental study of the mechanism of 
|deformation and failure of metals for use under 
| conditions of elevated temperature is being pursued 
| along metallurgical lines by the aid of a creep-testing 
apparatus in which temperatures up to 950 deg. C. 
can be maintained. The work consists, generally, 
in determining the changes in microstructure which 
occur as creep deformation progresses. For this 
| purpose it becomes desirable to simplify the experi- 
mental procedure as far as possible by the exclusion 
| of variable factors which complicate the main issue, 
and for the present, accordingly, this work is being 
| carried out on pure iron and on steel of eutectoid 
composition, i.e., 0-9 per cent. carbon content. 
| Further, the apparatus has been designed to permit 
| of prolonged loading at 950 deg. C. being applied 
to a specimen in an evacuated refractory tube. 
|whereby oxidation is avoided. In this apparatus 
| the movement of the heated test piece is trans- 
| mitted through rods of heat-resisting alloy, clamped 
| to the parallel portions of the specimen at the ends 
| of the gauge length, to a dial gauge, which indicates 
| 0-00005 in. elongation, and can be reset at intervals 
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of 0-Lin. by externally manipulated screws to trace 
a totalextension of lin. Both the specimen and the 
extensometer are enclosed in the evacuated tube, 
and the latter is affixed to a water-cooled chamber 
and provided with an observation window. Several 
samples of cast iron have already been studied 
during creep and growth tests, and the microscopical 
examination has revealed very complex changes, 
especially in the case of austenitic cast irons. 

\ further, highly important, aspect of the general 
problem of producing engineering materials for 
use under conditions of high temperature is exem- 
plitied by the work, now in progress in the Metallurgy 
Department, directed to the prevention of corrosion 
in parts exposed respectively to flue gases and to 
superheated steam. Recent experiments under the 
first of these heads have been concerned more 
particularly with the effects of sulphur on cast iron. 
Samples of ordinary cast iron, a nickel-chromium 
iron, and various proprietary alloys including 
* Silal ’’ and ** Niresist ”’ are being systematically 
tested in a stream of synthetic flue gas mixture at 
700 deg. C., containing 0-07 per cent. of sulphur 
dioxide. Under the second head, various classes 
of carbon and alloy steel are exposed, during tests 
of 100 hours’ duration, to steam at temperatures up 
to nearly 600 deg. C., and at pressures up to about 
1,000 lb. per square inch. The apparatus has 
recently been slightly modified to allow 12 different 
specimens to be tested simultaneously. From the 
results now obtained the conclusion is reached that 
steam temperature appears to be the most influential 
factor in producing corrosion. The majority of the 
steels so far tested, both carbon and molybdenum 
steels, show similar rates of attack under the same 
steam conditions, but the general rate of corrosion 
is from 10 times to 30 times as rapid at 600 deg. C. 
as at 500 deg. C. 

A final item of corrosion research, worth mention- 
ing, concerns a number of alloy steel cylinders which 
have been used for the storage of compressed coal 
gas for periods of 12 months and upwards. A few 
of the cylinders showed some corrosion of the 
internal surface accompanied by a deposit consist- 
ing of organic matter along with iron and sulphur, 
but in no case did the corrosion amount to serious 
deterioration. Investigation suggested that the steel 
was being attacked by carbon monoxide with the 
formation of iron carbonyl, and this view was to 
some extent confirmed by the discovery of iron 
carbonyl as a gaseous constituent in the contents of 
cylinders in which pure carbon monoxide or mix- 
tures rich in that gas had been stored. Definite 
attack, in the form of small cracks causing flaking 
of the interior steel surface had occurred in the 
cylinder containing gaseous mixtures, but a cylinder 
in which pure carbon dioxide, at a pressure of 
120 atmospheres, had been stored for three years 
had suffered no appreciable attack. Microscopical 
examination of a number of cylinders has shown 
that when corrosion occurs it tends to take the 
form of preferential attack along the grain boun- 
daries of the metal, and in no case yet examined 
has intercrystaliine cracking been observed. 

Light Alloys, Copper, and Dental Amalgams.— 
The steadily increasing demand for light-weight 
materials in aeronautical and general engineering 
practice is reflected in the variety of research in 
progress at the Laboratory on the alloysof aluminium 
and magnesium. The work is concerned not merely 
with the exploration of the possible range of alloying 
elements and the microstructure and constitution 
of the resulting materials, but also with the effects of 
composition on the mechanical and working qualities 
of the alloys in relation to their practical utility. 
In the case of magnesium, for example, attention is 
being given, on the one hand to the discovery of 
metals which are soluble in solid magnesium, more 
especially of alloying elements which are more 
soluble at elevated than at room temperatures, so 
that the strength of the alloys can be improved by 
heat treatment; and on the other hand, to the 
effects of slow pressing as a means of working 
magnesium alloys which are difficult or impossible 
to forge and roll satisfactorily. In the latter con- 
nection, considerable success has already been 
achieved, and it has been found that, in some cases, 
material which has been slow pressed can be rolled 
much more readily than the same material in the | 


cast condition. Extensive future work is con- 
templated along these practical lines, and the 80-ton 
press in the metallurgical laboratory has been modi- 
fied to facilitate the hot pressing and extrusion of 
magnesium alloys. A good many useful fundamental 
data have already been obtained with regard to the 
mechanical and rolling properties of meuesium- 
cadmium-zine and magnesium-cadmium-aluminium 
alloys, the investigation of constitution having been 
carried, in the latter system, up to 20 per cent. each 
of cadmium and aluminium. Particular attention 
has been given to an alloy containing 8 per cent. 
cadmium and 8 per cent. aluminium, and the effects 
of additions of other elements to this alloy are now 
being intensively studied with a view to the develop- 
ment of light alloys suitable for use at high tem- 
peratures. 

Research of a fundamental character recently 
completed, in relation to aluminium, includes a 
determination of the constitution at 500 deg. C., 
and a study of the age-hardening qualities, at various 
low temperatures, of a series of aluminium alloys 
containing 4 per cent. of copper. A more directly 
applicable investigation, at the request of the indus- 
try, has been carried out upon the effects of additions 
of silicon, in proportions ranging up to 2 per cent., 
to the more commonly used aluminium casting 
alloys. Similar experiments on the addition of 
titanium in proportions up to the 0-2 per cent. now 
permitted in British Standard Specifications are 
likewise in progress. In this work, the main points 
on which information is desired are the fatigue, 
impact and elastic properties, and the production of 
sand-cast and chill-cast test bars of satisfactory 
quality and uniformity has necessitated recourse to 
electric melting and the adoption of refined methods 
for removing dissolved gas from the alloys prior to 
casting. 

The more general question of the effects of dis- 
solved gases is being pursued at present by a series 
of experiments to determine the solubility of hydro- 
gen in aluminium. In the apparatus which has been 
developed for this work the metal is held in a butt- 
ended silica tube jacketed by a silica furnace tube, 
the whole being enclosed in a steel gas-tight tube 
which can be filled with hydrogen. Recent work in 
connection with the relative importance of numerous 
factors which control the grain size of cast aluminium 
has shown that, even though the casting temperature 
be kept low, the maximum temperature to which 
the molten metal is raised exerts a controlling 
influence on the grain size, particularly in the case of 
sand castings. An alloy containing 7 per cent. of 
copper—to quote a specific example—when heated 
to 800 deg. C. before being cast at 700 deg. C. is 
found to possess a considerably coarser structure 
than the same metal heated to 700 deg. C., and 
immediately cast. The alloy containing 12 per cent. 
copper is still more sensitive to the effect. To some 
extent this coarsening of structure can be reduced 
by maintaining the overheated metal at 700 deg. C. 
for a period of several hours, or alternatively the 
structure which existed before overheating can be 
restored by re-melting after solidification. 

In addition to the work already mentioned, on 
copper as a constituent of aluminium alloys, con- 
siderable attention has been given to the effect of 
age hardening on the strength and creep resistance 
of a nickel-silicon-copper alloy. Another very useful 
investigation, on behalf of the British Non-Ferrous 
Metals Research Association, has recently been 
made into the distribution of impurities in large 
copper ingots of the sizes produced industrially. 
The inquiry has shown, briefly, that segregation 
does not occur on a serious scale, and is not an 
important factor in influencing the effect of dele- 
terious impurities. Quite a different aspect of 
metallurgical usefulness is exemplified by a relatively 
small research which is being conducted by the 
Laboratory staff on behalf of the Sumerian Com- 
mittee of the Anthropological Section of the British 
Association. The work involves the analysis and 


metallographic examination of objects of copper 
and bronze from several sites in Mesopotamia, 
Palestine, and the island of Lesbos. A fairly 
representative quantity of material has now been 
examined and conclusions can now be formulated as 





to the origin of the copper used in Sumerian times. 
A final item of research, which may be men- | 


tioned as further illustrating the scope of the work 
of the Laboratory, is an investigation into the 
composition and setting properties of dental 
amalgams. A precise determination of the volume 
changes which accompany the setting of mercury 
amalgams made from pure silver-tin alloys, in some 
cases with additions of copper, has revealed that the 
composition of an alloy which will produce a satisfac- 
tory amalgam is extremely critical. This composi- 
tion can be directly correlated with the constitution 
of the alloys and its limits coincide with a definite 
region of the equilibrium diagram, but the ternary 
silver-tin-mereury system is very complicated, and 
has not yet been completely examined. Prolonged 
annealing at low temperature has shown, indeed, 
that equilibrium is not likely to be attained readily, 
if at all, although the absorption of mercury by the 
other elements takes place easily at such tempera- 
tures. 

In concluding this account of the varied activities 
of the Metallurgy Department, some reference should 
be made to one or two directions in which improved 
methods of metallurgical analysis are being developed 
for the service of general research. Recent work of 
this kind includes a study of Holthaus’s combustion 
method for the estimation of sulphur in alloy steels. 
The process has been exhaustively tested by applica- 
tion to a number of steels, whereby the sources of 
error and the limits of accuracy have been deter- 
mined. Qualitative methods of microchemical 
analysis are being found increasingly useful for 
identifying corrosion products or deposits of which 
only minute quantities are available. The crystal 
method is chiefly used and photographs of typical 
preparations have been made for reference to facili- 
tate identification of future unknown materials. 
For substances in the form of powders, quantitative 
analyses are now being made by examination of the 
spectra obtained from pellets heated in a copper arc, 
but this technique presents difficulties which have 
led to trials of a high-tension arc between a metal 
electrode and a dish in which the powder is mixed 
with a fusion mixture. On the whole, the quartz 
spectrograph is proving a most useful adjunct to 
general analytical work, and even when the available 
samples are very small, it is found that consistent 
and reliable results can be obtained by the method 
in which an oscillating spark passes between two 
electrodes. An interesting example of quantitative 
spectroscopic work occurs in the examination of 
various types of coal ash—a material which, in 
common with samples of steel used in the con- 
struction of reaction vessels for tar hydrogenation, 
has been investigated on behalf of the Fuel Research 
Board. 


METROLOGY DEPARTMENT. 


Standards of Length, Mass, and Time.—The 
Metrology Department differs somewhat from the 
other divisions of the National Physical Laboratory, 
in that its work is concerned almost exclusively with 
the maintenance of the national standards of 
measurement and that its researches are specifically 
directed rather to the improvement of methods of 
establishing standards than to the discovery of new 
scientific knowledge. In view of the great import 
ance to engineers of accurate measurement, more 
particularly of measurement of length, it is but 
natural that the ever-increasing precision achieved 
by the department, and the means whereby these 
results are attained, should be regarded by all 
engineers as being either of immediate value in their 
own work or else of considerable scientific interest. 
What is, perhaps, less obvious is that these develop- 
ments in metrological technique, almost without 
exception, are based on an astonishingly wide range 
of physical and mathematical knowiedge, and that 
their accomplishment has numerous and often 
unexpected applications in experimental engineering 
and general scientific practice, Of these directions 
the work of the Metrology Department during the 
past year has been fully representative, whilst the 
subsidiary investigations have been more than 
usually concerned with matters relating to me- 
chanical engineering. 

One further point which will bear emphasis in 
relation to metrology is the importance which, very 





properly, nowadays attaches to international agree- 
ment with regard to industrial standards. An 
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illustration of this aspect occurred a few months ago period of years is obviously, as the foregoing instance | 
in connection with the establishment of length | shows, a very desirable quality in all material 
standards in terms of the wave-length of light which, | standards, and the endeavour to realise it has led, in 
as is now widely known, has been the subject of | connection with the measurement of length, to the 
important experiments at the Laboratory for a | supersession of a material standard by one based 
number of years. As the result of a suggestion made |on the more fundamental quantity of the wave- 
by the International Committee of Weights and | length of light, to which reference has already been 
Measures, that the precision attainable in purely | made. With regard to mass, however, no substitute 
optical determinations of length should be ascer- | for material standards has yet been devised. Re- 
tained by international inter-comparisons of optic- | search has, consequently, been directed towards the 
ally measured end-gauges, the metre gauge, which | discovery of reasonably cheap metals which whilst 
had been measured at the National Physical | of a practical nature in so far as concerns suitability 
Laboratory in terms of the wave-length of cadmium |for manufacture into the form of weights and 
red light, was taken to the Physikalisch-Technische | subsequent ability to withstand manipulation, shall 
Reichsanstalt at Berlin and there compared with a | remain constant in weight for long periods. One of 
German metre gauge in the German wave-length | the most successful of such materials is a nickel- 
apparatus. The upshot of meticulous and agreed | chromium alloy of which certain metric weight 
observations by the British and German represen- | working standards at the Laboratory are composed. 


tatives is an apparent discrepancy amounting to 
about 5 parts in 10’ between the values obtained 
at the Laboratory and the Reichsanstalt for the 
wave-length of cadmium red radiation. The results 
of the direct comparisons in Berlin showed that this 


measurements, 
subsequent recomparison of the British and German 
copies of the International Prototype Metre (in 


made) confirmed the accepted difference between the 
two copies of the metre. The source of the dis- 
parity thus remains at present unexplained, but its 
magnitude is deemed sufficiently important to war- 
rant continued investigation, and this is at present 
in progress. 
alternative sources of pure monochromatic radiation, 
especially of the hot-cathode and hollow-cathode 
types, which may prove superior to the present type 
of cadmium red radiator, are being examined. 
Simultaneously, also, preparations are in hand to 
utilise the wave-length comparator for determining 
the refractive index and dispersion of air. In view of 
a possible relation between solar activity and the 
refractive index of dry, carbon dioxide-free air, as 
has been suggested by Tilton,* the results of these 
experiments will be of exceptional interest. 

In connection with the standards of mass some 
remarkable work has been based on the results of the 
statutory decennial comparisons of the Board of 
Trade Standards which were completed in 1934. 
Whilst the Imperial standard weights were at the 
Laboratory, the opportunity was taken to deter- 
mine the absolute values of the N.P.L. reference 


standard pounds and kilogrammes, and by a sub- | 


sequent series of intercomparisons the values of the 


various multiple and submultiple weights in the | 


Imperial and metric systems were reverified in terms 
of the reference standard pound and kilogramme, 
and thus determined absolutely. The important 
task of redetermining the relationship between the 
pound and the kilogramme was carried out with 
the co-operation of the International Bureau of 
Weights and Measures. The result is shown in 
the following table, together with all the other 
similar determinations which have been made since 
the construction of the present Imperial Standard 
Pound in 1846. 


Year value of the Imperial Standard Pound 
1846 . 453 - 592,652, grammes 
1883 453-592,427, —,, 

1922 453 -692,343 pA 

1934 453 - 592,338 $e 


It should be noted that the progressive change 
in the mass ratio, when measured to this extreme 


degree of precision, is tending steadily towards | 


uniformity, and if the relatively close concordance 
between the values obtained in 1934 and 1922 may 
be regarded as a relable indication of future be- 
haviour, a very stable condition appears to have 
been reached, Both the values measured in the 
20th century, it will be observed, are smaller by 
about | part in 5 million than the value determined 
in 1883, which is still used as the legal basis of con- 
version between the Imperial and metric weight 
systems. It is understood that steps are being taken 
to obtain international acceptance of the most 
recently-determined value. 

Stability of constancy of weight over a long 


* Bureau of Standards Journal of Research, vol. xiii, 
page 111 (1934) 


| years, are giving very satisfactory service, the 
|stability in some cases being of the same degree 
}as that associated with the principal reference 
could not be attributed to the optical side of the | standards, i.e., constant in mass within 1 part in 


With equal certainty, however, a | 10 million during the last five years. 


| standards of length and mass in that its absolute 
terms of which the optical determinations had been | 


At the Laboratory, in the meantime, | 


These secondary references, which have been in | 
continuous use for routine tests during a number of 


The standard of time, which differs from the 


value is determined astronomically, is the concern of 
the Metrology Department with respect to the 
maintenance of instruments for indicating and 
recording the passage of time with the highest 
possible degree of regularity. The equipment for 
this purpose includes clocks of the Shortt and 
Galton patterns, which are compared daily with the 
| time signals from Greenwich and Paris, and which | 
| constitute standards against which a large number of 
clocks, watches and chronometers are rated annually 
on behalf of commercial firms. Research in connec- 
| tion with time keeping is directed to the invention 
of clocks of better and more enduring regularity 
than those at present available, and at the moment 
|experiments are in progress with a quartz-ring 
| piezo-electric oscillator, a steel bar vibrating longi- 
| tudinally, and a free pendulum clock. Comparisons 
between the two vibration clocks have been made 
over periods up to 10 days, during which they kept 
together to within 0-001 second. The changes in 
relative rate which occur generally amount to only 
|a few parts in 10°, and for this reason it is proving 
difficult to assign to each clock its contribution to 
| the divergence from true synchronism. The trials 
| now completed, which include comparisons with the 
| Shortt and Galton clocks, have proved that the 
oscillation type of clock is definitely superior to the 
pendulum clock as regards erratic, day-to-day 
| variations of rate, but that further refinement is 
|necessary to make its stability of average rate as 
satisfactory as that of the pendulum clock over long 
periods. The new free pendulum clock is at present 
only in the early stages of development and experi- 
ments are in progress on electromagnetic means of 
impulsing the pendulum, as an alternative to the 


|aqueous ground. 
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method. The pendulum will, of course, need to 
oscillate in vacuo, and the arrangement of the 
apparatus in a vacuum-tight enclosure is at present 
in progress. It is expected, therefore, that a start 
will be made on the observations some time this 
year. 


(T'o be continued.) 
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Le Foncage des Puits de Mine en Terrains Aquiféres. 

By M. Biquer. Paris: Dunod. [Price 18.65 Frs.] 
ALTHOUGH in certain cases mineral deposits are 
located in such favourable circumstances that they 
can be exploited by opencast methods, it is more 
common for them to be below masses of valueless 
overburden and only underground mining can be 
employed for their economical exploitation. In hilly 
or mountainous country it sometimes happens that 
mineral deposits can be worked from adits or tunnels 
driven from the hillside. But usually for purposes 
of ventilation or for obtaining the mineral which 
occurs below the lowest natural point available, 
recourse must be made sooner or later to shaft sink- 
ing. Not infrequently the ground or strata which 
it is required to penetrate is of such nature as to 
confront the mining engineer with very difficult 
problems. Water and running sand introduce com- 
plications which until comparatively recently were 
often insuperable. 

M. Biquet’s little book describes in its 160 pages 
the chief modern methods of sinking shafts in 
The subject is handled skilfully, 
concisely, and from the standpoint of the practical 
engineer. Only brief reference is made to those 
methods which, although they marked important 
stages in development, have now become obsolete. 
In the older text-books lengthy descriptions will be 
found of the Kind-Chaudron method of shaft 
sinking which has now, however, not been utilised 
for many years. Based on the same general prin- 
ciple as that employed in the boring machine or 
diamond drill, so largely used for boreholes, the idea 
of boring a shaft with equal facility led, not un- 
naturally, to a large amount of experiment with 
this type of apparatus. The plant was cumbersome 
and expensive, both in first cost and maintenance ; 
the results except under the most favourable con- 
ditions, were unsatisfactory. The chief difficulty 
was in maintaining the sides of the excavation. 
Various methods were devised by Sassenberg, 
Clermont and others to overcome this difficulty 
when working in soft and friable ground. But of the 
many systems evolved, only that devised by Honig- 
mann has survived. In this system, water charged 
with clay is forced under pressure into the borehole 
or shaft during boring. The pressure inside the 
borehole excavation being greater than the pressure 
in the sand or porous ground being penetrated, the 
clay is made to form an impermeable coating on the 
sides, and the air pressure, unable to distribute itself 





electrostatic method which, on trial, has been found 
open to certain objections. 

An investigation, having applications in practical 
|horology but concerned more specifically with 
electrical integrating meters, has been in progress 
| for some time on behalf of the British Electrical and 
| Allied Industries Research Association into the 
wear of pivots and jewels. Recent experiments have 
demonstrated that, with both natural and synthetic 
| sapphires, small changes in the orientation of cutting 
produce marked changes in resistance to wear. 
A comprehensive series of tests is accordingly in 
| hand to correlate satisfactorily the relation between 
the orientation of the jewel bearing with respect to 
| the crystal axes and the rate of wear produced by 
a rotating, appropriately loaded, pivot. The results, 
which should be available shortly, will make it 
| possible to specify the best direction for cutting 
sapphires and the permissible departures from that 
| orientation. 

It is convenient, here, to mention a projected 
| redetermination of the absolute value of the gravi- 
tational constant for which preparations are well 
‘advanced. A reversible pendulum has been con- 
| structed, its coefficient of thermal expansion has 
been determined, and the rigidity of the pendulum 
| support has been precisely measured by a dynamical 





| amongst the sand grains, as it would if no clay film 
|were present, acts uniformly on this compact 
| surface and thus prevents it from flowing into the 
excavation. The Honigmann process is both simple 
|and extremely ingenious, but its application is 
| limited to ground sufficiently non-resisting to boring 
|operations of this nature, such as sand, shale, soft 
|chalk; although occasional deposits of harder 
| material, flint, sandstone in formation, hard lime- 
| stone are not necessarily fatal to success provided 
| they are not too thick. Messrs. Société Mijnbouw 
|of Arnheim, Holland, who are exploiting the process 
| have introduced many improvements. One notable 
| advantage of this method of shaft sinking in 
dangerous ground is the security of the workers, 
who, of course, remain on the surface. 

The other two methods described in detail by the 
|author are doubtless more widely known in this 
|country, viz., refrigeration and cementation. The 
| selection of the most suitable method of shaft sink- 
| ing in aqueous ground is in itself a problem requiring 








| the greatest care and consideration of all “a um- 


| stances affecting individual conditions. ch of 
| the three methods possesses its own peculiar advant- 
| ages and disadvantages. Speaking generally, if the 
ground throughout the depth of the proposed shaft 
|is amenable to cementation this system is usually 
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the most economical, but it cannot be used with 
runningsand. The Honigmann method also has the 
advantage of being economical, possibly even more 
so than cementation, but the ground must be rela- 
tipely soft and the diameter and depth of the shaft 
not too great. The chief drawback of refrigeration 
is the expense, especially for shallow depths. But 
whereas the use of the two previous methods is 
limited to certain conditions, refrigeration may be 
used in all cases : running sand, hard or soft ground, 
porous or fissured, absorbent or with stagnant or 
running water in any quantity. Whereas formerly 
ijt was customary to remove the freezing-solution 
pipes after completion of the shaft, in modern 
practice these pipes are left standing and thus 
prevent any weakening and disturbance of the 
ground which might arise from their removal. 
Further, by special boring appliances, the pipes may 
be suitably perforated and used for the cementation 
of the ground adjacent to the shaft, thus provid- 
ing additional strength and security. The most 
modern process of chemical consolidation does not 
receive attention. The volume is_ excellently 
printed and profusely illustrated throughout. 


Elements of Water Supply Engineering. By E. L. 
WatTERMAN. New York: John Wiley & Sons, Incor- 
porated. London: Chapman & Hall, Ltd. [Price 
21s. 6d. net.] 

Tuis volume has been written as a text-book for 
students who are beginning their study of water- 
supply engineering. On the assumption that they 
have taken, or are taking, a separate course in 
hydraulics, the fundamental principles of hydraulics 
have been omitted, although the application of the 
necessary hydraulic formule has been given in the 
solution of problems where the need arises. 

The author commences with notes on ancient 
water supplies and the later history of modern 
development. In the chapter on Precipitation, 
he mentions the scarcity of long-time records of 
rainfall: it is a point of interest to note that the 
ancient aqueduct systems in Southern Europe, 
Syria and Palestine, some of them dating as far 
back as 1000 to 500 B.c., were generally designed 
to take stream flows exactly equal to those of a 
normal year at the present time. No mention is 
given of the greatest water-supply system of olden 
times, the immense impounding reservoirs in Ceylon. 
The author is Professor of Sanitary Engineering in 
the State University of Iowa, and gives the history 
of American water works, in which connection 
typhoid fever has been a frequently occurring 
water-borne disease. Following on this he gives a 
very practical chapter on Examinations of Water to 
Determine its Quality — Bacteriological and 
Chemical. We have to wait for many chapters 
before the author discusses the Treatment of 
Water, sedimentation, filtration, slow and rapid, 
softening, and chlorination, &c. 

Sedimentation, with or without coagulation, has 
engaged the attention of American water-supply 
engineers for a considerable time; many of the 
intakes such as that at New Orleans, on the Missis- 
sippi River, are, at certain times, drawing on a raw 
water, turbid and silt-bearing, and the notes on the 
treatment of these waters are of special interest. 
The section also on sand filtration, slow and by 
the rapid sand filter, gives the information which 
has accumulated as the result of experience in the 
working of these different types. The effect of 
water storage in large service reservoirs as an aid 
to self-purification, largely due to the absorption 
of free oxygen from the atmosphere and the result- 
ing streaming action throughout the body of the 
water, is a factor which should be taken into 
account in the design and finance of water supply. 
The intermediate chapters of this volume give the 
student a comprehensive view of the questions of 
Sources of supply, rainfall and stream flow calcula- 
tions, storage requirements, and the constructional 
and other requirements of water-supply under- 
takings. Under Sources of Water Supply, surface 
Waters and ground waters are considered as to 
their quality and the impurities to be expected, and 
the chapter on Precipitation, already referred to, 
Bives the necessary information in a concise form ; 


reports of the Institution of Civil Engineers’ Com- 
mittee on Deterioration of Structures in Sea Water, 
and of similar 
Research Council of the United States, some dis- 
cussion of the conditions 
influencing the depredations of these pests would 
have been an advantage. 


treatment, and the various types of reinforced- 
concrete piles are well described in Chapter ITI, as 
also the calculations in brief form for their handling 
and design when the piles are to be completely 
embedded in the ground. While the reason is not 


tions for columnar piles, as in the case of wharfs, 
piers and jetties, with bracing and strutting, do not 
come within the purview of the work. Sheet piling 
in timber, reinforced concrete, and steel receives 
consideration in Chapter IV, and the several types 
of interlocking piles are representatively illustrated. 
As regards the nature of steel used for sheet piling, 
the author is sceptical about the efficacy of copper- 
steel alloys for resisting corrosion, and says, “ It 
would be foolish to assume for a moment that they 
provide a protection equal to the best results 
obtainable from carefully maintained external 
coatings in the form of paint, tar, or other well- 
established preservative compounds.” 
but when piles are driven into the ground, especially 
the effect on the run-off and percolation of deforesta- | if of a gritty nature, it cannot be guaranteed that 
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we believe, one of the problems which require 
consideration in the United States, but the author 
does not give an opinion on these points. The 
chapter on the Hydraulics of Wells and Well Pump- 
ing which follows the notes on Ground Waters is 
a useful summary of the necessary calculations for 
the student, but we think that the type of well 
sunk on the curb with strainers in the walls of the 
well where the water-bearing stratum is encoun- 
tered, might be illustrated. This type was first 
tried in India, and later greatly improved in 
England. 

The information given as to Impounding Reser- 
voirs, Dams in Masonry and Earth, Intakes, the 
Pipe Line and Pumping Machinery, follows estab- 
lished practice, the chapter on the Distribution 
Systems being especially useful as an introduction 
to the student to the final step in bringing a public 
water supply to the points where it is of service. 
The references in this volume are all to technical 
literature published in the United States, but 
which can generally be seen at some of the technical 
libraries in Great Britain. 


Piles and Pile Driving. By A. D. Dean, M.C., M.Sc. 
London : Crosby Lockwood & Sons, Limited. [Price, 
42s. net.} 

THERE are few more important and, frequently, 
more uncertain factors in modern structural work 
than piling; a modern textbook on the subject 
is, therefore, opportune and welcome. Mr. Dean 
has produced a clear and compact review of the 
many systems of piling in vogue, and the equally 
numerous mathematical formulz which have been 
propounded for determining the carrying capacity 
of piles. He has also found space in his treatise 
for the inclusion of a chapter on the stability of 
walls and cofferdams, with a discussion on the 
difficult subject of earth pressures. The book, 
accordingly, affords ample scope for variety of 
opinion and argument. 

Commencing with timber piles, which were origi- 

nally the chief, if not the only, form of piling 

employed, the author describes their characteristics 
and, in particular, their susceptibility to decay and 
liability to attack by certain marine boring orga- 
nisms, which, loosely in a quoted extract referred to 
as sea-worms on page 5, are subsequently more 
correctly described as molluscs. In view of the 
important uses of timber piles in connection with 
maritime work, it is rather disappointing to find 
that the author dismisses the subject of teredo attack 
with a short paragraph stating that “no method 

(of treatment) can be relied on as a certain remedy, 

and in general the question can be solved only by 

local experience as to resistant timbers and methods 
of protection.” In a general way this is quite true, 
but in the light of information furnished by the 


investigations of the National 


and environment 


Concrete and steel piles receive more adequate 


indicated, though it may be conjectured, calcula- 


Possibly ; 


be used simultaneously with advantage. 

The subject of the theoretical carrying capacity of 
piles, treated in Chapter VII, is complex and 
difficult. Formule range from the simple Sanders 
expression to the elaborate equations of Terzaghi, 
Weisbach, and Rankine. Whether anything is 
gained in practical value, when a substantial factor 
of safety has to be employed, by the introduction of 
refinements causing an expansion of mathematical 
terms to a tedious degree is a matter of opinion, 
but, in most cases, it will be admitted that a simple 
relationship between the weight of the ram, the 
amount of drop, or fall, and the penetration under 
the last few blows furnishes a satisfactory criterion 
of the bearing power of a pile. However, Mr. Dean 
quotes a considerable number of formule and con- 
cludes his survey with the remark that “ the 
embodiment of an omnipotent pile-driving formula 
is an exercise akin to the search for the philosopher's 
stone.” 

The last chapter on the stability of walls and 
cofferdams also contains material of controversial 
character into which there is not space to enter. 
Mr. Dean gives a very fair outline of the principles 
involved and the method of approach by various 
authorities on the subject, with a representative 
bibliography. 

There are a series of useful appendices, and a 
satisfactory index. The diagrams are clear and 
the type good. The book should certainly occupy 
a place in the practising engineer’s library. 





Die Castings: Their Design, Composition, Application, 
Specification, Testing and Finishing. By Herserr 
Cuase. New York: John Wiley and Sons, Inc, 
London: Chapman and Hall, Limited. [Price 21s. 6d. 
net.] 

Die castin@ has come to occupysuch an important 
place in engineering production that the number of 
those concerned with its application is very great. 
The time when only those with facilities for produc- 
ing such castings in their own works, were concerned 
with the process has gone; now-a-days there are 
many who, lacking such resources, nevertheless 
purchase die castings from specialist firms. With a 
view to providing reliable information on the many 
phases of this work, for such as these, Mr. Herbert 
Chase has written the book now under review, which 
deals, therefore, primarily with the product, its com- 
position, uses and design, rather than with the 
methods followed in its production, although refer- 
ence is made to these, particularly when their under- 
standing is essential to the appreciation of the specific 
purpose of the book. By the extensive use of 
illustrations, prepared from photographs and line 
drawings, the author has well displayed the technical 
and commercial possibilities of the process. Further, 
he has discussed the characteristics essential in the 
alloys suitable for the purpose, and referred to the 
materials which possess them. Again, the value of 
the book, is greatly enhanced by the information 
provided on design, and there is also much 
matter relating to specifications, inspection and 
testing. Finishing processes, and the preparation 
that the castings have to undergo prior to these, also 
receive adequate treatment. 

Having indicated the primary purpose of the book, 

and the specific class of reader it is intended to assist, 

it remains to show to what extent the author's 
intentions have been carried out. The thorough- 
ness with which his task was entered upon will be 
appreciated from the fact that the author visited 
most of the large, and several of the smaller, die- 
casting plants in the United States, while preparing 
his text; he also devoted much time to the study 

of what is being done in research laboratories. As a 

result, he was able to obtain many valuable sugges- 

tions for the volume. In such a subject, where 
advance has been so rapid, this action is obviously 
to be commended. 

One common impression, which the author has 

endeavoured to destroy at the outset, is that pro- 

duction must be enormous for the process to be 
economical. This seems far from the case, for 
numerous die-castings, made in lots of even a few 
hundreds, have resulted in costs per piece, including 
the proper proportion of the cost of the dies, which 
are well below that for alternative methods. 








tion and allowing cultivated lands to lie fallow is, 





the coatings will survive the process intact. 


It may 


The point should receive the attention of all who 
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still adhere to old processes in the belief that die- 
casting for limited outputs is necessarily expensive. 
Great improvements have been and are being made 
in the alloys used for component parts of all sorts 
of equipment, due to recent research. Since the 
process is comparatively young, and the number of 
experienced workers is relatively small, it is of para- 
mount importance that those, 
parts made in this way, should safeguard themselves 
by adequate specifications, inspections and tests. 
Buying on a mere price basis may lead to serious 
losses. A plea for co-operation by the designer and 
the caster, with a view to obtaining the best results, 
is made by Mr. Chase with good reason. The one 
knows what he wants, the other the means to attain 
the end. Their collaboration may, therefore, result 
in the utilisation of the resources of the process to 
the fullest extent possible. If this book served no 
other purpose, the information it presents on what 
has been done in the making of all manner of fittings, 
for equipment in modern factories, shops and houses, 
would put it in the position of warranting extensive 
study. But the value of the work goes further, for 
it deserves the consideration of all who might use 
the process with economy, by reason of the guidance 
it gives in addition on design, materials and their 
treatment. In every way this book must be re- 
garded as a useful compilation calculated to arouse 
an interest in a very useful means of cheapening 
production. 








lerodynamic Theory. Editor-in-Chief, W. F. Duranp. 
Vol. Ii General Aerodynamic Theory—Perfect 
Fluids, by Th. von Karman and J. M. Burgers. 


Berlin; Julius Springer. [Price 20 marks.] 

One important advantage of a single extensive 
work like Aerodynamic Theory, which, under the 
general editorship of Professor W. F. Durand, is 
being published in English by the aid of a grant 
from the Guggenheim Fund, is that the authors of 
the various sections comprising the general subject 
can safely assume that the reader is familiar with 
the other volumes, or at least has them available 
for reference. Elementary matter common to all 
aspects of the main theme can thus be disposed of 
in a single introductory volume, and the subsequent 
major theses presented far more concisely than would 
be desirable in an isolated text book. 

The point is well exemplified in the present book, 
which is the second volume of the main work, and 
which treats of the general mathematical foundation 
to the mechanics of incompressible, non-viscous, 
fluids in particular relation to the flow round aero- 
foils. Mathematical methods suitable for aero- 
dynamical analysis, for instance, were developed in 
Vol. I. Similarly, the concept of circulation was 


there introduced, so that the authors, in developing | 


the basic ideas of wing theory, can pass at an early 
stage to the Kutta-Joukowski theorem and Prandtl’s 
equations for induced drag. Following the ele- 
mentary treatment of wing flow, in which the aero- 
foil is essentially replaced by a single vortex fila- 
ment, come chapters relating the geometrical 
properties of the wing to the resulting aerodynamic 
forces. 

The problem is treated, first two-dimensionally 
for wings of infinite span, then from the three- 
dimensional standpoint including a presentation of 
Munk’s theorems. From the mathematical founda- 
tion of general wing theory thus achieved are deve- 
loped the special cases relating to monoplane wings, 
multiplane systems, tapered and twisted wings, 
and the influence of such factors as aspect ratio and 
wind-tunnel interference. Consideration is then 
given to the question of aerofoils in accelerated and 
curvilinear motion. Here the text takes the form 
of a survey of incomplete theories as yet in course 
of development by their originators, but the treat- 
ment, though inexhaustive, is nevertheless valuable 
for its applications to problems of aireraft —T 
The vortex system downstream of an aerofoil i 
discussed from a related standpoint, stention 
being directed to the effects of the wake from the 
main wings on the tail structure of an aeroplane. 


Finally is given a mathematical idealised exposi- | complete treatise on wing theory that has yet been 
tion of wake theory for a stalled wing, based on the | published in English, this is an important book on 
‘leading to most useful conclusions— | an important section of aerodynamics, and it will 
| prove of value and interest both to aircraft designers 
bered are outside the scope of this volume, are in | and research workers 


assumption 
that although viscous forces, which it will be remem- 


who are purchasing | 


\2 











_ENGINEERING. 





[Aus. 9, 1935. 









DIAGRAMS OF THREE MONTHS’ METAL PRICES. 













MAY JUNE JULY 
ofe 2 6 8 10 1416 20222428303 5 T it 13 1710 2 25271 3 5 O 1 15 17 19 2325 








24 



















































™~s 





PLATES 


passe ctaae TIN PLATES rH ne TIN PLATES 


= 268 10 14 16.2022 24 8303 5 7 1397192125271 359 if 15 17 1923 25 
(5053) MAY JUNE JULY “ENGINEERING 


IN PLATES 


we at 









Notr.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “fine foreign” and “ standard” metal, respectively. The prices shown 
for lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per standard 
box, but in all other cases the prices are per ton. Each vertical line in the diagram represents a market day, 
and the horizontal lines represent ll. each, except in the case of the diagram relating to tin-plates, in which 
they represent ls. each. H signifies Holiday. 






















most cases essential for the formation of a wake,, StTanparp CoLours ror Designation or VOLTAGES. 


their influence on the flow in the wake itself can be | ™ drawing maps and diagrams of high voltage trans- 
, . , ° mission lines, it is often necessary to distinguish between 
neglected in a first approximation. 


the different voltages by some means. In many instances 
It will be apparent from this brief review that| the most convenient method is to employ a ome 
. : ial . ¥ . . scheme, and a standard colour code has now been issue 

the — body « the book, as far as the sreation by the British Standards Institution, 28, Victoria-street, 

on finite wing systems, is concerned with generally | London, 8.W.1, whereby the various voltages may be 

accepted wing theory, whilst the later chapters are | distinguished. The code is issued as an addendum to 

intended to present important aspects of more | Specification No. 77-1932, and copies (Ref. CD (EL) 6497) 
cont i le ell-established ad tn diee will be forwarded gratis on the receipt of a stamped 

FOCeN’ ONG 1668 WOH-CStADUSNSE advances in cirec- envelope by the B.S.[. Publications Department. 

tions along which current theories are still being 

pursued, The deservedly wide repute of both 

authors makes it equally evident that the whole 

text has been compiled with critical discrimination 















Crvittan InsTRucTORS FOR THE Roya Arr Force. 
Owing to the expansion of the Royal Air Force, a larg 
number of tradesmen are required for service as civilian 








and ‘mature judgment. Two chapters—those OM | instructors in fitting, metal rigging, armament, and 
infinite wings and wake theory—are primarily by | wireless. They will be employed at the appropriate 
von Karman. For the remainder, Burgers is schools of instruction, and the appointments will be 

- next twelve months, a number being 





made over the 
required immediately. The School of Technical Training 
for apprentices, at Halton, Bucks, will be largely 
expanded, and a new school will be temporarily ope ned 
at Henlow, Beds, for the special training of the new 
classes of R.A.F flight mechanic and flight rigger who 
are required in large numbers for immediate service. 
The Electrical and Wireless School at Cranwell, the Air 
Armament School at Eastchurch, and the Schoo! ot 
Technical Training at Manston will also have to accom 
modate a greatly increased entry of wireless operators, 
armourers, fitters, and other tradesmen. Applicants for 
posts as civilian instructors should communicate with the 
Commanding Officer, R.A.F. Reception Depot, West 
Drayton, Middlesex, who will furnish full particulars 
and arrange for the necessary trade test at West Drayton 
before appointment. 





mainly responsible, but both authors are jointly 
concerned with both the general plan of the work 
and with the details of the text. The result is a 
|concordant presentation in which occasional di- 
vergences between alternative theories have been 
as far as possible reconciled, and in which every 
opportunity has been taken to quote experimental 
proof in support of theory. Probably the most 
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TROLLEY ’BUSES FOR CAPE TOWN. 


ue principal means of public passenger transport 
in Cape Town has hitherto been the electric tram, 
but it has recently become increasingly clear that 
reorganisation and improvement of the system were 
desirable. In the first place, if trams were to continue 
to be used a heavy programme of track re-construction 
would have had to be formulated, while, as elsewhere, 
the increasing congestion in the streets, some of 
them very narrow, was tending to cause delay, to 
Which the trams contributed and from which they 
suffered. It was therefore decided by the general 
manager, Mr. W. F. Long, as a result of observations 
Which he made in this country, to replace the trams 
by trolley *buses, a solution which, while retaining the 


| and more reliable service. 
| both single- and double-deck four-wheel vehicles, and, 





‘taction load on the power station, avoided track 
re 


‘aying and will, it is hoped, give a more silent, faster 





CONTACTORS AND RELAays. 


It was also decided to use 


in view of the severe inclines, to equip them with 
rheostatic and regenerative braking, thus reducing 
current consumption and brake maintenance as far 
as possible. An air brake and a parking hand brake 
are also fitted. 

To carry out this plan an order for 50 vehicles, 
30 of which are double-deckers with a capacity of 
62 passengers and the remainder single-deckers to seat 
39 passengers, has recently been placed with Messrs. 
Ransomes, Sims and Jefferies, Limited, Ipswich, and 
we have now had an opportunity of seeing some of the 
chassis and the propulsion equipment on its passage 
through the shops and of attending an unofficial trial. 
It may be mentioned that one of the clauses in the 
specification lays down that a sample vehicle must 
pass a road test at Rotherham to the satisfaction of 


Mr. T. P. Sykes, the general manager of the transport 
undertaking in that town, where the conditions as 
regards gradients sufficiently simulate those at Cape 
Town. 

Generally speaking, the chassis, a view of one of 
which appears in Fig. 1, are the same for both the 
single- and the double-deck vehicles. They are also of the 
same design as those standardised by the firm for this 
class of work, being constructed of high-tensile channel 
sections, which are braced by cross-members of similar 
section. The motor, to which further reference is made 
below, is mounted at the centre and, as it has been 
possible to reduce the ground clearance allowed by the 
British Ministry of Transport from 10 in. to 8in., an 
almost straight-line transmission to the back axle has 
been obtained. The length of the chassis has also been 
increased to 27 ft. 6 in. and the width to 7 ft. 10} in., 
thus allowing the more than usually large number of 
passengers mentioned above to be carried. 

The propellor shaft is of the Ransomes-Garrett 
tubular telescope type, and has been specially designed 
to prevent slipping and vibration; while as great care 
has been taken in the lubrication of the sliding keys 
in the shafts and of the universal joints, it is claimed 
that wear is reduced to very small proportions. 
Lubrication generally is carried out on the Tecalemit 
grouped-nipple system, the various grease points 
being arranged in a number of conveniently placed 
cast-iron boxes. The back axle is of the Kirkstall 
Forge Company’s latest design, the complete axle case 
and basin being constructed from a solid steel forging, 
while the worm drive used incorporates the differential. 
The drive is subsequently taken to each rear wheel 
through splined shafts, so that the removal of the 
wheels is facilitated, and great care has also been taken 
in the design of the transmission system to ensure 
that the driving and braking reactions are properly 
allowed for. The wheels ure fitted with Michelin 
low-pressure tyres, single in the front and double at 
the rear, those used on the double-deckers being 
slightly larger than on the single-deck vehicles. 

Turning to the propulsion unit, the motor, which was 
designed and manufactured by Messrs. Ransomes, is 
nominally rated at 80 h.p. This is rather larger than 
is usual owing to the climatic conditions and the 
severe gradients, as well as to the additional duties 
imposed by the employment of regenerative and 
rheostatic braking. It is therefore capable of sustain- 
ing well over twice this output for short periods. 
Class B insulation is used throughout, while to reduce 
weight light -metal alloys have been employed for the end 
shields and the frame has been built up entirely b 
electric welding. Owing to the high speed attained, 
special care has also been taken to secure the armature 
end windings by stout bands which are placed over 
the usual wires. As will be seen from Fig. 2, which is 
a view of the armature, adequate ventilation is obtained 
by a self-contained fan. Each armature is dynamically 
balanced to ensure vibrationless working when installed, 
and was subject to exhaustive tests for temperature 
overload, commutation, flashing and overspeed. 

The control equipment, which was manufactured by 
Messrs. Allen West and Company, Limited, Brighton, 
is of the contactor type, the contactors themselves, 
as shown in Fig. 3, being mounted on the side members 
of the chassis, so that they are easily accessible by 
raising a flap in the skirt of the body. These contactors 
are operated by a master controller, which is foot- 
actuated by a pedal, the operating coils being supplied 
with current at a pressure of 24 volts by the auxiliary 
motor-generator set described below. The main 
resistances are of the E.M.B, light-weight strip type, 
and are also carried on the side of the chassis from which 
they are insulated by porcelain and rubber insulators. 
The design is such that the porcelain is always in 
compression both in taking the weight of the resistances 
and in resisting horizontal stresses. The trolley gear 
is of Messrs. Brecknell, Willis and Company’s light- 
weight type and is interesting from the fact that after 
much consideration the Cape Town authorities decided 
to use a shoe instead of a wheel for collection. The 
electrical equipment further includes the motor- 
generator already mentioned. This consists of a 
500-volt motor manufactured by Messrs. C.A.V.- 
Bosch, Limited, Acton Vale, London, W.3, which 
drives a 24-volt Ransome dynamo. The motor is 
carefully insulated by a rubber coupling from the 
dynamo and by fibre plates from the chassis, an 
arrangement which also eliminates noise and vibration. 
The system of circuits is such that only auxiliary 
equipment can be run from the small battery fitted, 
and that immediately the internal saloon lighting 
is switched on the motor-generator starts up. Wireless 
interference-suppressing coils, lightning arresters and 
trolley de-wirement indicators, which give visual and 
audible indications should the arms leave the overhead 
wires, are also fitted. 

As already mentioned, the control system poe 





for rheostatic, regenerative and air raking, 
all these systems being brought into operation 
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automatically by depressing a single pedal. This arrange- | 
ment has been adopted to obviate any tendency on 
the part of the driver to retard the ’bus by bringing the | 
controller to the “ off” position and then applying the 
mechanical brake only, thus losing all the advantag« 
of regeneration. With the arrangement fitted, on 
the other hand, it is claimed that the full benefit is ob- 
tained first of the regenerative brake, then, as the motor 
slows down, of the rheostatic brake and, finally, of the 
mechanical air brake. Regenerative braking can, of 
course, also be obtained in the normal way by returning 
the controller pedal to one of the earlier notches, 
but even if the driver fails to do this and depresses 
the brake pedal in an attempt to apply the mechanical 
brakes, regeneration followed by rheostatic braking 
will still take place until a speed of about m.p.h 
has been reached. The brakes themselves are of the 
internal-expanding type and on both the front 
and rear wheels. The equipment for the air brake 
was supplied by Messrs. G. D. Peters and Company, 
Limited, Slough, and includes a Reavell 
driven by a Ransomes motor, the combination being 
mounted on a special bedplate so that it is insulated 
both mechanically and electrically from the 
Che front-wheel brakes are arranged so that they are 
unaffected by the movement of the wheels in steering, 
the operating mechanism being taken up through the 
king pins. 

Tests on these chassis, which have been undertaken 
on the road at Ipswich, show that a 
fully-laden ‘bus should accelerate 10 m.p.h 
4 seconds and to 20 m.p.h. in 15 seconds on the level, 
while on a gradient of | in 12, 10 m.p.h. should be 
On the 
level, too, regenerative, followed by rheostatic braking, 
reduces the to 10 m.p.h. in 6 
seconds, and to 5 m.p.h. in 7 seconds. When descend 
ing a 1 in 12 gradient, the fully-laden vehicle was held 
at 12 m.p.h. by the regenerative brake, and at 2 m.p.h. 
by the rheostatic brake Using the me hanical 
and electric brakes simultaneously, enabled a retarda 
tion of 15-5 ft. per second per second to be obtained 
while, if the emergency hand brake was also employed, 
this was incre ased to 18-5 ft. per second per second, 
A trial with a fully-laden double-deck "bus weighing 
11 tons 15 cwt. was also undertaken at Rotherham, 
over a route 8-9 miles long including 46 stops. The 
acceleration on a | in 12 gradient was 16 m.p-h. in 
10 seconds, while a maximum speed of 18 m.p.h. was 
reached. The average speed over the journey was 
11-4 m.p.h. Of the 24-2 kWh taken from the mains, 
4-3 kWh were regenerated, giving a net consumption 
of 2-3 kWh per milk 


act 


corm pressor 


chassis. 
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to 


reached in 5 seconds and 15 m.p.h. in 10 seconds. 


speed from 26 m.p.h 











NOTES ON NEW BOOKS. 


Tue analytical method of approach to problems in 
the theory of structures is shown to full advantage 
when applied to the case of continuous frames having 
joints of a specified kind. This is due to the fact that 
the constraints imposed on the ends of the various 
members are interrelated, so that it is possible to 
express the constraints in the form of a series of related 
coefficients, The procedure in question thus affords a 
means of introducing simplification into the process of 
evaluating stresses on the continuous type of struc 
tural framework having, say, rigid joints. Several 
methods have been developed with this end in view, 
such as is exemplified by that put forward some years 
ago by Professor H an alternative form of 
analysis is associated with the names of Messrs. L. H. 
Nishkian and D. B. Steinman. The application of these 
methods to practical problems has been greatly facili- 
tated by the work of Mr. E. B. Russell, which 
embodied in hrs concise and useful book entitled 
Analysis of Continuous Frames published by Messrs. 
Ellison and Russell, consulting engineers, San Fran 
cisco. In this small volume the author has derived 
the necessary equations for frames consisting of 
members having various cross-sections, as well as for 
eases in which one of the supports moves relatively 
with respect to the others. By means of these relations 
the writer determines the coefficients corresponding to 
the constraints acting on the ends of each member of 
the system, and the values of these constants are 
tabulated in a well-arranged manner. Once the idea 
behind the general method is understood, the values 
of the coefficients afford a direct means of determining 
the deflections and, consequently, the stresses acting 
on the individual members of frames of the type under 
examination. The potential value of the analysis is 
enhanced by the fact that the constants are applicable 
to all sizes of similar frames. A very considerable 
amount of labour must have been involved in the 
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| volume giving illustrations, abridged data, and diagrams 


| definite upward trend in mineral production following 
| upon the year of extreme depression which preceded it, 


| world production in 1932 to only 46 per cent. of the 


j reached in 1932 and 1933 was considerably greater 
| most important individual products with the rest of 


| gold and petroleum exceeded by 7 per cent. and 3 per 





preparation of this book, as can be appreciated only 
by those who have undertaken similar tabulation. 


That there is a demand for books chiefly composed 


of illustrations made evident by the continued 
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compact 


success of Fighting Ships, and the aeroplane 
material for another example of this class 
Messrs. Sampson Low, Marston and Company, 
have furnished the aircraft enthusiast with a 


of some seventy-odd examples of aircraft under produc- 
tion in this country. As mentioned in the preface, 
the author, Leonard Bridgman, has been hampered, 
like many. others, with the doubtless necessary 
restrictions which govern the publication of details 
relating to military aeroplanes built to official specifi- 
cations. The final pages of the book are devoted to a 
useful directory of aircraft manufactures of the British 
Empire and of aero-engine manufacturers. These 
items complete Aircrafi of the British Empire, 1934, 
published at a net price of 7« 6d 





Various former publications of the United States 
Bureau of Mines which provided statistics and economic | 


| discussions of mining are, for the sake of economy and | 


greater convenience, now incorporated into a single 
Minerals Yearbook, 1934, which the 
second of the new series, includes the statistical and 
other information formerly issued in Mineral Resources 
of the United States, which had been published 
innually for fifty year The year 1933 showed a 


volume. is 


was characterised expanding markets and 
improved prices. The heavy declines in quantities 


ind unit values of minerals and metals had reduced the 


and by 


average for the five-year period 1925-1929. In 1933 
this had improved to 54 per cent. The combined 
production of the chief industrial metals and fuels rose 
in 1933 to 68 per cent. of the five-year average, compared 
with 64 per in 1932. Thus pig-iron advanced 
from 45 per cent. to 57 per cent., coal from 78 per cent. 


cent 


_ [AuG. 9, 1935. 


Erlauterungen zu den Vorschriften fiir geschweisst 
Stahlbauten, mit Beispielen fiir die Berechnung und 
bauliche Durchbildung. In the preparation of this 
fourth edition, which is published by Wilhelm Ernst 
und Sohn, Berlin, at a price of 3-80 RM., the author 
has re-written his work in the light of the recently 
issued recommendations. While the German specifica 
tions and regulations form the basis of the treatment, 
the information contained in this commendable book 
has a value for all occupied in the practical operation 
of welding. About two-thirds of the pages are given 
to a discussion of matters connected with the applica 
tion of the process, which probably accounts for th 
concise style used by the writer. For readers who ar 
more particularly concerned with the design of first 
class joints, it may be added that this modestly priced 
book contains full solutions to 15 problems relating to 
welds designed to satisfy given conditions. 

On February 22, 1912, the Danish motorship Selandia 
left Copenhagen on her maiden voyage to the East and 
for all practical purposes, inaugurated the era of the 
large marine internal-combustion engine, now the 
motive power of one-sixth of the world’s mercantil 
tonnage. Such a development in the short space oi 
twenty-three vears would be sufficiently noteworthy 
even without the hampering effect of the greatest war 
and the worst shipping depression in history. When 
these adverse circumstances are also taken into con- 
sideration, the compilers of The Motor Ship Reference 
Book, 1935, can claim with justification that the oil- 
engine manufacturers “ have triumphed over adver- 
sity.” The eleventh annual issue of this reference book. 
which is published by Messrs. The Temple Press, Limited, 
of 5-15, Rosebery-avenue, London, E.C.1, at the 
price of net, follows generally the lines of 
previous issues, but has now been printed afresh in 
new type. In addition to a number of tables of 
official statistics relating to motorships, and descrip- 
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to 80 per cent., and petroleum from 105 per cent. to 
112 per cent. Gold and silver alone decreased slightly. 
Comparisons of world totals of production that include 
such diverse commodities as gold, iron and coal can 
obviously only be made on a basis value. Complete | 
data are, however, not available and estimates have to | 
be based in part upon assumptions which are considered | 
adequate for indicating the general trend. Whereas 
the production of the rest of the world, which was 48 per 
cent. in 1932, reached 60 per cent. in 1933, that of the 
United States, which had averaged 41 per cent. for the 
five-year period, had fallen to 38 per cent. in 1932 and 
33 per cent. in 1933. That is to say, the maximum 
recession in value of United States mineral production 


than in the rest of the world. Comparing some of the 


the world in 1933, whereas the U.S.A. production of 


cent., respectively, their average during the five-year 
period, the corresponding increases for the rest of the 
world were 25 per cent. and 32 per cent. Copper 
produced by the rest of the world equalled the average 


tions, illustrated with sectional drawings, of the prin- 
cipal types of four-cycle and two-cycle single- and 
double-acting engines in present use, it contains 


| reprint of Lloyd’s Rules for the construction of motor- 


ship machinery, a section devoted to auxiliary machi 
nery, and a tabulated list of all the motorships in the 
world of 2,000 tons gross and upwards. Minor points 
which might be criticised are the very small type use‘ for 
some of the tabular matter, which has been reduced for 
purposes of reproduction, and a propagandist tendenc\ 
in the presentation of some data, which the acknow- 
ledged position of the marine oil engine as a prime 
mover should now render unnecessary; but these, 
as stated, are minor points, and do not detract from 
the goneral utility of the publication as a work of 
reference compact enough to be held in the hand yet 
sufficiently exhaustive for most ordinary requirements 
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annual production over the period of comparison, 


whereas the United States production remained at | 


25 percent. The United States production of zine and 
coal was 52 per cent. and 62 per cent., compared with 
foreign production of 92 per cent. and 90 per cent. 
Fuels, as might be expected, did not suffer so badly as 
other minerals, falling off 22 per cent. in 1932, as 
compared with 53 per cent. for non-metals in 1933, 
and 69 per cent. for metals in 1932. Minerals Year- 
book, 1934, contains some 1,100 pages, and apart from 
comprehensive statistics of mineral production provid- 
ing a general review of the mineral industry of the 
world, also provides a large amount of valuable informa- 
tion regarding the occurrence, distribution and uses of 
every kind of mineral. The volume is strongly bound 
in cloth, and is obtainable from the Superintendent of 
Documents, Washington, D.C., price 1-75 dols. 


The gradual development and application of welded 
joints to constructional work necessitates the carrying 
out of investigations from time to time into the most 
efficient and economical form of joint for a given class 
of work. For example, if three broad divisions be 
made with reference to the requirements in the case of 
buildings, bridges and ships, separate consideration 
should be given to questions concerning the factor of 
safety involved in each kind of construction. Apart 
from the differences which exist between the methods 
of erection followed in the works, the field, and on the| 
slipway, there are important differences between the 
types of load associated with the three groups of | 
structural systems. With a view to obtaining con- 
formity in practice, the Verein deutscher Ingenieure | 
has been co-operating with other German authorities 
in a revision of the official specifications for welded 
joints on buildings and bridges. Dr. O. Kommerell | 
has written a small book dealing with the matter in 
so far as it affects buildings proper, under the title of 


HYDRAULIC SYSTEMS. 


THE objectionable phenomenon of water-hammer in 
hydraulic mains has long been associated with the more 
|} or less sudden reversal or reflection of the pressure- 
wave that is initiated at a point on the pipe where 


Fig.1. 
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the velocity of the water undergoes a corresponding 
change in magnitude. As many readers are aware, 
the Italian engineer, Mr. L. Allievi, published, in 1902 
a most instructive treatment of the theory of the 
motion of water in pipes (‘* Teoria generale del moto 
perturbato dell’ acqua nei tubi in pressione,”’ Annali 
della Societa degli Ingegneri ed Architette Italian 

and he amplified the method during the course of a 
lecture given at Geneva in 1911. Although an English 
translation of Mr. Allievi’s investigations was published 
under the auspices of the American Societies of Civil 
and Mechanical Engineers in 1925 (Theory of Water- 
Hammer, by E. E. Halmos), it is doubtful whether 
the method is so widely known as it deserves to be. 
for which reason many will welcome an application 
of the method by Professor R. W. Angus, of Toronto 
University, entitled “Simple Graphical Solution for 
Pressure Rise in Pipes and Pump Discharge Lines, ’ 
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which was presented to the Engineering Institute of | and 
Canada on February 7. 

With a view to stating the principal equations of 
Allievi in terms of the pipe-line indicated in Fig. 1 


Hn + Ha-1 — 2H, = 5 (enna — en) (3) 









































let : the mth and (n — 1)th. intervals of time. Further, on 
H static head, in feet, at the valve or gate, at time ¢; adding and subtracting in turn the first two of these 
Hy static head, in feet, at the valve, at time t = 0; relations, we obtain 
k summation of the incident pressures, in feet, e oF sag 
occurring within a given interval of time ; r Hy g 7 teat (¢ ¥ s) (4) 
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summation of the associated reflected pressures, j and 
in feet, which is numerically negative ; a x 
a the effective velocity, in feet per second, of propa- | H aT g (M% —v) + 2f (¢ a) (5) 


zation of the pressure-wave through th ter, _— ‘ 
which, on pes cl prea of thn alentio es | where H and v indicate respectively the head and the 
for a steel pipe of diameter d and thickness of velocity at a point distant x from the gate and ¢ seconds 
wall 6, is given by the relation after the valve has started to close. 


_ 4,660 Taking, by way of illustration, the system shown in 

an : Fig. 2 (a), and adding to the time-suffix an alphabetical 
dé | suffix that represents the t th », we have 

(1+0- ol 4) ‘p point on the pipe, we have 

b from equation (4) for the incident wave travelling 





W rh this notation, Allievi’s equations may be expressed 
in the torm 


H-H,=F(¢—*)+s(t+*), . | 


" | and 
= {r («— 2) —4 (*-5) bee) a oe 


from the valve towards the tank 


Hst — Hyo = - 5 (ee vst) + 2F(¢ ~ 





When the pipe is of uniform cross-section, vag = po, 
and if, as is usual, the ratio of the velocity and pressure 
heads is small, then Hyg = Hgo. Since the pressure- 


>| where Hy, and Hy_ denote siagaiis ely the heads at | wave takes “—*! seconds to travel from A to B, on 
a 


. , x 
reckoning events for the point B - 3 seconds later 


than those for A the same wave is under consideration 
in both cases. But this condition clearly implies that 


z—@2 
1 
t—t, = —— 
a a 
or 
2 x 
¢— t, —-— 
a a 
or 








. v : *)\, 
F(t — =) ie (, — 3) 
consequently, on subtracting equation (7) from (6), 
it follows that 
a 
Het — Hata . (vpt — vata). - (8) 

The corresponding relation for the reflected wave, 
which is negative in value as indicated by Fig. 2 (0), 
may be derived in a similar manner, or by reversing the 
signs and making appropriate changes in the suffixes, 
which yields 


Hy — Hern ~ (eat ruta) . (9) 


If the examination be extended to three points on 
the pipe, say A, B and C in Fig. 3, equations (8) and 
(9) give 


1 
Hyt — Hei = - (pt — vct2) . (10) 
g 


for the incident disturbance, and 
a 
Het — Hatz : (vct — Upte) . (11) 


for the reflected wave represented in Fig. 3 (b). These 
relations, which are based on the assumption that the 
difference between the velocity heads at the various 
sections is small compared with Hy, may be applied 
to systems in which different cross-sections are asso- 
ciated with the lengths AB and BC, by making 
appropriate changes in the value of a. 

As shown in Professor Angus’ paper, the relation 
between the associated changes of velocity and pressure 
caused by movement of the valve may be expressed 
in the form aa 

= GVH, + Zh ; « (22) 
where 

effective area of the gate opening 


G = V2 f C mung 
“ wi sectional area of the pipe, assumed constant, 











and >A denotes the algebraic sum of the changes in 
the pressure up to the instant under consideration. 
Further, on combining a law of this type with equations 
(8) to (11), we obtain a connection between the law of 
motion of the valve or gate, the head H and the 
velocity v, which affords a means of investigating all 
problems concerning disturbed flow of water in pipes. 
With a view to effecting a graphical solution of such 
problems, write for the co-ordinates v/v, = X and 
H/H, = Y; then, on dividing equation (8) throughout 
by Hg, it follows that 
Het Hati av (os ia ~ 

Hy H, gH, \% % 
or 
Yat — Yati = 2 p(Xpt — Xati), . (13) 
in connection with which it may be remarked that 
the quantity ean represents the pipe-line charac- 
teristic p of Allievi, which plays an important part in 
the theory, since that quantity has a fixed value for 
each pipe and each condition of flow. The three 
remaining equations transform, in a similar manner, 
into 

Yat — Yott = — 2p(Xat — Xeti) « (14) 

Yat — Yote = — 2p(Xet — Xct2) . (15) 

Yet — Ysi2 = 2p(Xct — Xete). ~. (16) 
In order to exemplify the graphical procedure, con- 
sider the case of a steel pipe having a constant diameter 
throughout its length of 2,400 ft. discharging freely 
under a head of 332 ft. at the gate. It will be supposed 
that it is required to plot the pressure-time graph for 
the position corresponding to the gate, on the assump- 
tion that the valve is closed in such a manner that 
the effective area of the discharge decreases uniformly 
with time during the interval T = 4 sec. 
Taking as the effective velocity of propagation of 
the wave a = 3,000 ft. per second, the disturbance 
travels from the gate to the reservoir and back in the 
time 
2 x 2,400 

3,000 © 


so that the closing operation occupies T/1-6, or 2-5 


or 1-6 seconds, 








intervals. Now, on writing E=G/G,, it is not 
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difficult to show that the position of the gate and the 
velocity in the pipe is given by 


" / 


% H 
a = E \ Hi, 


where E depends only on the interval of time involved, 
since the ratio varies with the position of the valve 
alone. For full opening E = 1, and under the specified 
conditions E = 0-75 when the valve is one-quarter 
closed, that is, one second after the closing operation 
has started. 

With respect to the X and Y-axes shown in Fig. 4, 


. (17) 


equation (17) is represented by a series of parabolas | 


with their vertices at the origin O. These curves can 
be constructed easily with the aid of a slide-rule from, 
for example, such relations as E = 1 for full opening, 
E = 0-8 when the valve is one-fifth closed, and so 
on, as indicated in the figure. On the other hand, it 
is clear that equations (13) to (16) are represented in 
the diagram by two series of parallel lines—equations 
(13) and (16) being associated with lines having a slope 
equal to 2p, while the remaining two equations are 
identified with lines having tangents equal to 2 p. 
Neglecting the effect of friction, the conditions at the 
reservoir or tanks are always represented by a point 
on the horizontal line Y 1, since at that point 
H/H, = 1, at least in the case of large reservoirs 
The conditions at the gate are, on the contrary, always 
represented by points on the parabolas constructed 
with suitable values for E in equation (17). 

Remembering that the alphabetical suffix refers to 
the point and the numerical suffix to the time under 
consideration, continuation of the analysis enables 
us to draw Fig. 5, showing the conditions at the gate 
or end A of the pipe, as well as at the reservoir or 
point C on the system; equations (13) and (14) are 
utilised for this purpose. It is manifest that the points 
A, and C,.,, Fig. 5a, correspond to the values v = t 
and H 
changed until 0-8 second later than those at the gate. 
We thus have from equations (14) and (13), respec- 
tively, the relations 


p(Xay rn 
pP (Xea-4 
p(X 


Tare - Yooe 2 ae 
Yeas 


Vane ~ Yi 


eee 2 


”» 
a4 - Asa 
and 
Youo — Yas-a 2 p (Nowe — Magra 

These equations enable us to determine in Fig. 
the positions of the points A and C corresponding to 


the initial and final values for each interval, and since 


5a 


the effect of friction is here neglected, all the C points lie | 


on the line Y 1. The diagram is based on the 
assumption that the initial velocity of the 
Uo 8 ft. per second, or p 1-125. 

If, for instance, we wish to find the pressure at a 
point or section B on the pipe situated at a distance 
0-251 ft. from the valve at A, then the time taken by 
the wave to travel from A to B is 0-2 second, and from 
B to C the time equals 0-6 second, so that in the figure 
the points A,, BO-2, and C0-8 coincide. The line 
joining the points A 1-6 and C 0-8 is already known, 
and it is easily seen that the intersection of that line 
with the parabolas defined by E 0-9, 0-8, and 0-7 
correspond respectively to the positions of the points 
A0-4, A0-8, Al-2. Moreover, the point B 1-4 coin- 
cides with A 1-2, since we have in turn from equations 
(14) and (13) 


Yar Y 


water 


wie 2 p (Xue Xy-a) 


and 

Yuasa Yaare =2p(Xpya Naya). 
The first of the lines indicated by these equations 
passes through the points A 1-6 and A1-2, while the 
second is a line that passes through the point A 1-2 
and is inclined at a tangent equal to + 2 p, in conse 
quence of which the point B 1-4 coincides with A 1-2, 
Bb 0:6, B 1-0, as shown in the figure. Similarly, equa- 
tion (16) yields for the point C 1-2 the relation 

Yous — Yuoe = 2p (Xea-g - Xuy-g)s 

while equations (15) and (13) enable us to determine 
the point B 1-8 from the equations 

a 


Y Bis 


— 2 p(Xnig — Xeg-g) 

2 p (Xny4 Xa 1+): 

On continuing the procedure we obtain all the points 
included in Fig. 5, which enable us to construct the 
pressure-time graph shown in Fig. 56. The fore- 
going method may, of course, be applied to examine 
the decrease in pressure in the water produced by a 


cra 


Yaue 


more or less sudden opening of the gate or valve of the 


system indicated in Fig. 3. 


A particularly interesting application of the method | 


is to be found in connection with problems relating to 
surge tanks. By way of example, in which the effect 
of friction will be included in the analysis, consider 
the system formed by a surge tank of 12 ft. diameter, 
connected to a pipe having a diameter of 48 in. and 
a length of 3,400 ft., in which the water has a velocity 


Hy, since conditions at the reservoir are not | 
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of 9 ft. per second under full-load conditions. Let it 
be required to draw a graph showing the variation of 
height of the water in the surge tank caused by a sudden 
reduction of 1,000 h.p. in the load, assuming the static 
| head on the plant to be 200 ft. 
In order to evaluate the various heights of the water 
|in the tank for known pressures at the point corre- 
| sponding to the surge tank, let A refer to a point on 
| the main at the tank, and C a point near the reservoir 
| of the system; further, suppose a = 3,400 ft. per 


= 2 seconds. 


second, so that 


If, as is here advisable, equation (3) be written in 
the form 


Ha» Ha~—1 a 


Hy = 3, 


then the axes of the graph are the velocity v in the 
pipe and the increase of height in the tank, which also 
gives on the same axis the corresponding value of the 
head H, as shown in Fig. 6. The line representing the 
hydraulic gradient is easily drawn by means of any 
one of the usual methods, showing the water-level in 
the tank for various values of steady flow through the 
48-in. diameter pipe. Also, if u denote the “* demand ” 
velocity, in feet per second, on the surge tank, it is 
not difficult to plot the graph showing the values of u 
corresponding to various heads for 1,000-h.p. loads in 
the case of a turbine having a known efficiency. Both 
of these graphs are included in Fig. 6. 

In these circumstances it is clear that the lines 
representing the pressure must be drawn so that their 


(Un-,; — Va), 


» 


: . a 9 
tangents are given by the relations + — = + 105-7. 
Taking, by way of illustrating the procedure, the 
conditions relating to the 19th interval, we have 
from equation (3), 

H 





H ase H L 
«9 
In the diagram the point A 36 represents v,,, which 
measures 7-223 ft. per second, while at the end of 
36 seconds, or at the 18th interval, the height of 
water in the surge tank is identified with the point 
4 36, which to scale gives Ha,, = 194-88 ft. Also, 
the value of the height H, for that interval corresponds 
| to the scale value of C 37, which is 187-09 ft. 
| In addition to equation (3), however, we have the 
obvious relation 


438 - v..) 
0.38 (Ur 3s/° 


> 


| Ap (v — u) 8¢ — Ag X rise in water-level during time 5 ¢, 
where Ap and Ar represent respectively the effective 
sectional areas of the pipe and the tank, and since 

ed > 


1st . 2 seconds, the increase of the water level 
a 


in the tank during one interval is equal to (Hy, Hy —1). 
whence 


Ap (v u) dt Ary (Hn — Hn—1), 
or, in view of the fact that the sectional area of the 
surge tank in question is nine times that of the pipe, 
) 

(Hy — Hn—1) 


g 
v—u 





With respect to the scale for Hy, H,»~— 1, shown in 
Fig. 6, on which 9 in. corresponds to 2 in. on the 
velocity scale, it will be found that 

oo 
5 ("se Us,) = 0-60 ft., 
| so that 


H Hy, = 0-60 ft. 


33 


Moreover, on drawing the line C 37-A38 with a slope 
defined by a/g — 105-7, where A 38 is situated 
0-60 ft. above A 36, we obtain the height of water in 
the tank at the 19th interval that corresponds to 


| the point A 38, or 19 (2) = 


change of load has been made on the system. Simi- 
| larly, drawing the line A 38-C 39 with a slope equal to 
+ 105-7 determines the position of the point C 39 for 
the end of the 19th interval; therefore, the velocities 
| of the water at the ends of the 18th and 19th intervals 
are given respectively to scale by the positions of the 
points A 36 and A 38, the measurement of which yields 
| the values v,, = 7-:223 ft. per second and v5, = 7-07 ft. 
per second. 
These values may be checked by means of equation 
(3), giving 
195-48 + 194-88 


” 


38 seconds, after the 


187-09 = 8-09 /t., 


and 


a 


( 7-07 — 7-223 
ss es 
g 


~ Uy) 105-7 ( ) = 8-09 ft., 


2 
which agree. 

| A repetition of the foregoing process enables us to 

| determine the related variations of height and velocity 


seconds, from which values 


» we 
for each interval of 2 
a 


| it is possible to construct the graph showing the height 





of water in the tank and the variation of the velocity 
of flow in the pipe, even when the system includes a 
differential tank. 

Professor Angus proceeds further along these lines 
in his paper, by applying the method to the examina- 
tion of the variation of the discharge in mains connected 
to pumps, which involves the consideration of water 
hammer phenomena. 








CATALOGUES. 


Small Two-Speed Gears.—A six-page folder has been 
issued by Messrs. Villiers Engineering Company, Limited 
Wolverhampton, dealing with the construction, character 
istics and ratios of their cycle two-speed chain gears. 

Trailers.—Messrs. R. A. Dyson and Company, Limited 
76-80, Grafton-street, Liverpool, 8, call attention to the 
variety of industrial transport requirements that are 
met by the trailers they manufacture for road transport, 
by the issue of a freely illustrated folder. 

Conveyor Chains.—Messrs. The Renold and Coventry 
Chain Company, Limited, Renold Works, Didsbury, 
Manchester, have issued a folder, containing illustrations 
of the uses of chains for conveying and elevating, and 
calling attention to their complete catalogue on the 
subject. 

Sheet-Metal Working Tools —The stock list of Messrs. 
F. J. Edwards, Limited, 359-361, Euston-road, London, 
N.W.1, will prove of great interest to sheet-metal workers. 
In its 88 pages it gives particulars of new equipment 
made by the firm, and a great variety of machines and 
small tools that have been reconditioned. 

Motor Vehicles.—In the June issue of Leyland Journal, 
the house magazine of Messrs. Leyland Motors, Limited, 
Leyland, Lanes, Capt. C. F. Roberts deals with a 
systematic maintenance scheme adopted by a firm with a 
large fleet of commercial vehicles. There are also many 
short articles and notes of interest to the users of road 
transport. 

Aluminium Sections.—The facility with which alu- 


| minium can be extruded in varied and intricate shapes 


makes this a convenient and economical means of con- 
struction. Messrs. The British Aluminium Company, 
Limited, Adelaide House, King William-street, London, 
E.C.4, in their latest list, emphasise this by stating 
that they now have over three thousand dies. 


Oil Burners.—The use made of liquid fuel in almost 
every phase of industrial-heating operations is well 
illustrated by a publication by Messrs. Laidlaw, Drew 


and Company, Limited, 32, Frederick-street, Edinburgh, 
> 


| 2, dealing with typical applications, comprising not only 


stationary boilers, but cranes, rail coaches, locomotives, 
steel mill roll heating, furnaces, kilns, sand dryers, and 
road-making plant. 

Quenching Oils.—Test work on the effects of oxidation 
on the stability of oils, and investigations regarding 
sludging, volatility, thermal conductivity, critical 
cooling speeds, and viscosity, are all referred to in a new 
publication of Messrs. G.W.B. Electric Furnaces, 
Limited, Eleefurn Works, North-road, Holloway, London, 
N.7, on “ Shell-Wild Barfield Quenching Oils.” It will 
be of interest in connection with oil hardening. 

Pipes.—The requirement, essential to-day because of 
the change of the weights and speeds of road transport, 
that underground pipes and pipe joints should accom- 
modate themselves to vibration and permit of some 
displacement without risk of leak, has been met, it is 
claimed in a recent catalogue, by the Staveley sand-spun 
pipe and the Staveley flexible joint, manufactured by 
Messrs. The Staveley Coal and Iron Company, Limited, 


| near Chesterfield. 


Compressors.—We have received a catalogue of air 
and gas compressors made by Messrs. Peter Brotherhood, 
Limited, of Peterborough. The range covered is very 
wide, extending from large machines for chemical and 
other works down to small high-pressure compressors 
for torpedo service. The firm makes such plant for 
pressures up to 10,000 Ib., and lists of users given in the 
catalogue indicate an immense variety of requirements 
successfully fulfilled. 


Lubricants.—An epitome of the progress made with 
lubrication with oils on the Wells-Southcombe process 
forms the introductory article to the No. 7 issue of The 
Germ Triangle, the house journal of Messrs. Germ 
Lubricants, Limited, 735-741, Salisbury House, London, 
E.C.2. This number also contains a report of 4 
test at Brooklands of the relative merits of a first-grade 
oil recommended by the car makers and Germ oil in 
maintaining an oil film after supplies had been stopped. 


Textile Machinery.—-Though Messrs. Platt Brothers 
and Company, Limited, artford Works, Oldham, 
manufacture many general. engineering specialities in 
addition to textile machinery, a recent copy of their 
house journal Platt’s Bulletin is devoted entirely to the 
latter field. It contains contributions dealing with 
— for the production of yarns from rayon cut staple 

bres, swivel bearings, safety devices fitted to drawing 
—_ and speed frames, and a double-opener lap-forming 
machine. 


Plants for Grain Treatment and Handling Materials.— 


| Two folders received from Messrs. Robert Boby, Limited, 


St. Andrew’s Works, Bury St. Edmunds, deal with recent 
equipment made by the firm. The seed and grain treat- 
ment units dealt with have drilled indented cylinders, 
which are claimed to give better results than those 
with punched cells. Plants for coal handling, coke 
screening, conveyor gantries, steel buildin, vacuum 
pumps and pneumatic intake plants made by the firm 
are all illustrated in the second publication. 
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THE DEVELOPMENT OF ROCK 
DRILLS. 


By R. O. Simon. Assoc. Inst. M.M. 
(Concluded from page 106.) 


General Design.—The valve, which was generally 
accommodated in an either bolted-on construction 
or a protrusion on some part of the cylinder, has 
now|found a place inside the drill, giving the machine 
cleaner lines. Recent research has shown that a 
thin plate is very much superior to a spool valve. 
With a plate valve incorporated in the back of a 
machine a little head room is gained, but a machine 
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is as follows :—When the air is turned on to the 
machine by the movement of the tap handle, live 
air is admitted to the portway, which is in constant 
communication with the two recesses in the valve- 
box bore marked a, and a, The two grooves 
on the valve which are thus fed are also in constant 
communication, by means of small drilled holes 
shown, with the spaces between the end of the valve 
and the valve-buffer plates. The spaces themselves 
are also connected with the main cylinder bore by 
the two ports b, and b,; one or the other of 
the mouths of these two ports is always closed 
by the junk of the piston, and the air pressure in the 
valve-box end space, which is thus sealed, causes 
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and }, and that this action causes the movement 
of the valve from one valve buffer to the other, 
thus effecting the supply of air alternately to the 
front and rear end of the piston. The blow of the 
moving piston is delivered to the drill steel at 
approximately the moment at which the direct 
exhaust port /, is fully uncovered. 

With regard to the exhaust from the front end 
of the cylinder, it should be noted that some air 
escapes down the castellations on the rod of the 
piston into the tool-holder, as these castellations 
open into the cylinder space at the same moment 
that the direct exhaust port f, is uncovered by 
the movement of the piston. The air which thus 
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with this type of valve is considerably longer than 
the older type; any disadvantage is, however, 
made up for in the extra drilling speed. 

Small valve weight is a desirable factor in design, 
and to illustrate the difference arising with valves 
of different weights, the following figures are given : 





Drill. Air Pressure. R.p.m. of Steel. | Blows per Minute 





| 
| 
| 180 | 
| 


. 8 80 1,500 
“ligt 60 140 1,300 
B..d 80 140 1,900 

“| 60 130 1,725 





Drill A had a spool valve working in a chest 
bolted on to the side of the cylinder, and drill B 
& small tubular valve working in a cage forming 
part of the cylinder forging. 

The action of the valve of drill A ,shown in Fig. 10, 


piston in the position 
shown in Fig. 10, air is being fed to both the 
valve-box end spaces, and the mouth of the port }, 
is closed by the piston, whilst the mouth of the port 
b, is open to the cylinder, the valve being thus 
held in the position shown. 

The incoming air also has access to the rear end 
of the cylinder, by the passages a, and c, and 
d,, and the piston will, therefore, move. to the 
left, as indicated by the arrow; but when it’ has 
moved a short distance in this direction the mouth 
of the port 6, will be uncovered and the mouth 
of b, will be closed. Thereupon the valve will 
move to the right, shutting off the air supply to the 
rear end of the cylinder and admitting it to the 
front end, which has previously been exhausting 
through the central groove in the valve, the ring 
port c, and the port e of which is in direct com- 
munication with the atmosphere. 

It must be understood that the valve takes some 
little time to move from one valve beat to the other, 
and for a part of this time no air will be admitted 
to the front end of the cylinder, as the valve must 
move ;,; in. from the position shown before a, 
will begin to communicate with c,. During this 
small interval the piston will continue its movement 
to the left and will thus uncover the direct exhaust 
port f, which is in communication with the 
atmosphere ; it is through this port that the princi- 
pal exhaust takes place. After the direct exhaust 
port f, has been again covered by the piston, on 
its return stroke, the remainder of the air can escape 
from the rear end of the cylinder through the central 
groove in the valve and the exhaust port e, as just 
explained in connection with the air at the front 
end of the cylinder. 

It will, therefore, be apparent that the reci 








cation of the piston alternately seals the ports b, 
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escapes into the drill chuck enters the drill steel 
and assists very considerably the water supplied 
by the water tube in keeping the hole being drilled 
free from debris. 

A form of tubular action is shown in Fig. 12. 
Here the piston is seen at the back end of its stroke, 
ready for the downward movement. When it has 
travelled a certain distance it will uncover the 
exhaust port g and establish communication 
between the atmosphere and the valve space h 
in the valve cage, and, owing to the consequent 
reduction of pressure in this space h, the pressure 
of the live air in the space j will cause the valve 
k to move over and cover the seat 1 and uncover 
the seat m, with the result that the piston, which 
has now reached the forward end of its stroke, 
will be moved towards the rear by the air which 
passes the seat m and the port » to the front end 
of the cylinder. When in moving to the rear the 
piston uncovers the exhaust 0, the space j 
is placed into communication with the prot a 
and the pressure of the live air in the space h 
will again move the valve to the position shown 
in the drawing, the operation before described 
being thereafter repeated. This is a valve action 
which utilises the line air and a fall in pressure in 
the cylinder for its operation. 

A similar type of gear is shown in the illus- 
tration, Fig. 11, above, but adapted to a tubular 
valve; this also controls the quantity of working 
air delivered to both ends of the cylinder. The 
valve will be seen to control two auxiliary exhaust 
ports, both of which are overrun by the piston 
during its strokes. In Fig. 11 the piston p is 
shown as having delivered its blow upon the tool 
and the air is being exhausted through the port ¢ 
into the atmosphere. This has caused the valve r 
to move to the right, closing the passage ¢ to live 
air and opening the right-hand auxiliary exhaust 
passage ¢, which leads to the atmosphere through 
the port w; a later exhaust therefore takes place 
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on the rearward stroke of the piston. Having 
followed this part of the cycle of the tool, it will 
be appreciated that the forward stroke is controlled 
in a like manner, i.c., the piston overruns the 
auxiliary exhaust port v in the forward stroke, 
somewhat later than when the main exhaust port 
q is closed by the piston, thus giving a high velocity 
to the working stroke of the piston without undue 
compression. 

The following three valve actions of the (a) old 
reciprocating drill, (6) the spool-valve drifter, and 
(c) the disc-valve drifter, serve to illustrate the 
advances that have been made in valve design as 
far as drifting drills are concerned :— 

(a) The action of the valve depicted in Fig. 13 
is as follows :—Air enters at a, between the central 
spools of the valve, and, provided the valve is in 





Fig. 1S. 











is closed and 1, open to the cylinder. In these 
conditions the latter passage is open to the atmo- 
sphere through the large port m,, in the cylinder, 
this being the main exhaust port. By reason of the 
passage k, being closed, pressure of air will 
accumulate at the right-hand end of the valve, and 
is maintained until the piston has moved in the 
direction of the arrow and has overrun the passage 
k, and the main exhaust port m,. 

Assuming that exhaust has now taken place at 
the rear end of the cylinder through port m,, the 
passage 1, will be covered by the piston and a 
pressure of air will be exerted upon the left-hand 
end of the valve, thereby admitting live air from 
the hose-pipe inlet to the left-hand side of the central 
spool of the valve and thence, via the front port, 





n,, to the front of the cylinder, to act upon the 
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the position shown, the air passes through the 
port 6, into the rear of the cylinder and drives the 
piston towards the left. On this stroke the air is 
exhausted from the front end of the cylinder through 
the port g,, which leads to the space ¢,, between the 
valve spools, and thence to the atmosphere through 
a port not shown in the drawing. 

It will be seen that when the piston has reached 
the position a, shown in figure, the valve has also 
been moved to the left. There is a steady air 
pressure at a,, and a small quantity of air is dis- 
tributed equally to both ends of the valve through 
the dotted ports, shown in the centre of the valve, 
leading to each end; this air occupies the space 
between the valve and the buffer plate. When, as 
shown in Fig. 13, the piston is striking its blow, 
the left-hand end of the valve will be seen to 
have exhausted its air into the space between the 
heads of the piston, whence this air can pass out 
through the dotted square ports d, to atmosphere. 
The valve is held in this position by means of the 
air accumulated at the right-hand end of the valve 
chest through the closing of d, and e,, which lead 
to the cylinder, and the piston commences its 
return stroke. In the course of this stroke the 
cylinder at the right-hand end has its air exhausted 
through the port b, and space f; between the valve 
spools, and thence to the atmosphere. 

During its travel, the piston closes the left-hand 
outlet from the valve chest and opens the one 
leading from the right-hand end to the cylinder ; 
this having been done, a drop in pressure takes place 
at the right-hand end of the valve and it is reversed. 

(b) The valve in this case has three bearing 
surfaces (Fig. 14), two of which are the same 
diameter, while the third, in the centre, is slightly 
larger. The air enters the machine over the top 
of the centre spool, and is in communication with 
the interior parts of the valve, where it acts upon 
the ends by means of small holes A,. 

With the piston at the rear end of the cylinder 
as shown, air is pressing on the right-hand or rear 





end through the port j,, and the passage &, 
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the air driving the piston forward and admitting 
air through ports and passages 2, to drive the piston 
back. 

When the piston has closed the exhaust ports u, 
on either stroke, the air is compressed for the re- 
mainder of the stroke and this helps to bring the 
piston to rest and also acts on the valve through 
ports v, or z,, as the case may be, and 80 helps 
to move the valve off the seating on which it happens 
to be at the time. This compression is by no means 
essential to the movement of the valve, as is evident 
when it is realised that the machine will commence 
operation before any compression exists on either 
side of the piston, i.c., when starting from rest, 
or restarting after it has been brought to rest by a 
* fitchured ” drill steel. 

Events follow in a similar sequence on the return 
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piston for its return 
stroke. 

It will be noted that, 
in addition to the main 
exhaust taking place at 
m, on each stroke of the 
piston, the cylinder is 
further scavenged on both 
strokes by means of the air-release ports 0; ahown 
on the valve chest. 

By reference to Fig. 14 it can be seen that 
the left-hand end spool of the valve has uncovered 
a circular groove in its bushing; this groove 
leads, by means of the dotted circle, to atmo- 
sphere. This makes it possible for a little air to 
flow out of the cylinder after the piston has crossed 
the main exhaust port of the cylinder in its forward 
travel, undue compression being thus obviated. 

(c) In this case, the valve p, is in the form of a 
thin steel disc, as shown in Fig. 15, the hole in the 
centre of the valve allowing of the passage of the 
rifle bar through the valve. 

The valve seatings, g, and r,, shown in elevation 
in Figs. 16 and 18, are independently supplied 
with live air through the passages s, and ¢t,. There 
are two exhaust ports u,, wu, in the cylinder; 
these are common to both strokes of the piston and 
open directly into the atmosphere. 

Taking the piston in the position shown, i.e., 
at the right-hand end of the cylinder, the valve p, 
(shown also in Fig. 17), is against valve seating r, 
and air is being admitted through ports v,, v,, to 
drive the piston forward. Since seating r, is sup- 
plied independently with live air by passage ¢,, full 
air pressure is acting on that area of the side of 
valve pi, which is not covered by seating r,, When 
the piston uncovers the common exhaust ports w, in 
the cylinder, there is a fall in air pressure over the 
whole side of the valve face supplying air to the 
piston. Since full air pressure still acts on the 
smaller available area of the side of the valve p, 
against seating r,, this pressure forces the valve 
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stroke of the piston and as the valve is very light 
the number of blows per minute of this machine is 
high. The movement of valve p, from valve face q, 
to valve face r, is accelerated considerably by the 
passage of air from one side of the valve to the 
other over the edge of the valve. This occurs 
when the piston uncovers the exhaust ports 1, 
in the cylinder, and the pressure drop which occurs 
causes the flow of air over the edge of the valve. 
The clearance between the edge of the valve p, 
and seating r, is maintained at a certain value 
in order to utilise the effect of this rush of air when 
the exhaust ports are uncovered by the piston during 
its stroke. 

Dustless Drilling.—In a wet drill, in which the 
water is supplied by means of a tube extending 
through the piston, no attempt is usually made to 
prevent a small quantity of air mingling with the 
water fed into the hollow drill steel during the boring 
operations. Quite the opposite is the usual practice, 
as undoubtedly the use of air as well as water in 
the borer steel greatly assists the drilling of the 
rock and lightens the strain thrown on the rotation 
parts of the machine, not only by assisting in the 
removal of the sludge from the hole being bored 
but also keeping the sludge in the hole in a “ lively ” 
condition. 

It has been known for a long time that the air 
which is thus fed into the drill steel with the water 
carries a considerable quantity of the finest particles 
of dust from the bottom of the hole being drilled, 
into the atmosphere of the mine. These particles 
are breathed into the lungs of the workmen and 
cause, after a sufficient exposure to such conditions, 





off seating r, and on to seating g,, so shutting off 


the disease known as miners’ phthisis, or silicosis- 
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In the mines of the Johannesburg district of 
South Africa, the mortality among workmen from 
this cause reached such figures that a Miners’ 
Phthisis Committee was set up to investigate the 
whole situation and suggest methods to be adopted 
in machine drilling and blasting which would secure 
improvement in the situation, either by alteration 
to the construction of rock-boring machines, or 
by introducing regulations as to the conditions 
under which they were to be operated. 

In order to review what has been done to vary 
the actual construction of the machine drill to 
prevent, as far as possible, the commingling of air 
with the water fed into the borer steel during the 
drilling operations, Figs. 19, 20, and 21 are given, 
showing the forward parts of a cradle drill of the 
type generally.in use where no special means of 
excluding the air from the borer steel are considered 
desirable. This will be used as a basis for the 
explanations which follow to indicate how and why 
the variations to the construction have been intro- 
duced. 

As most of the air which reaches the space around 
the shank of the drill steel in a working machine 
comes from the forward end of the cylinder a,, 
during that part of the backward stroke of the 
piston when the ends of the castellations, actually 
enter the working cylinder, thus allowing a portion 
of the exhaust to pass forward into the space 
marked c, it was expected that a very great 
improvement might be secured by making that 
part of the piston rod b, between the ends of the 
castellations and the piston junk d, of such a 
length that at no part of the piston stroke would 
the castellations open into the cylinder space ; 
thus no air could possibly pass from a, to ¢,. 
Obviously, such an alteration to the piston could 
not be made without at the same time suitably 
altering the length of the bore e, and increasing 
the total length of the machine to a like extent. 

Many machines were altered to conform to this 
construction and some few are still running, but it 
was soon found that to lengthen the piston in this 
manner, and consequently alter its weight and 
increase the area of the frictional surface in contact 
with the piston rod, was a decided disadvantage 
from the drilling-speed point of view. The machines 
were also found to be disappointingly inefficient in 
preventing high-pressure air from reaching the 
space around the borer shank, as it was discovered 
that quite a large quantity could reach the chuck 
from the space f,, at the rear of the working cylinder, 
via the small clearance space which has to be 
allowed between the water tube and the hole 
through the piston for its accommodation. 

The next step was therefore to reduce the diameter 
of the hole which is drilled through the piston, to 
secure a8 much air-tightness as possible at this 
point, and at the present moment the standardised 
Size for this hole is 6-5 mm., or 0.259 in. diameter. 
It is not absolutely necessary to drill the hole this 
size entirely through the piston ; both ends of the 
hole may actually be of a somewhat larger size 
provided that a length of at least 2} in. is of the 
size above stated. This arrangement is shown in 
Fig. 20 at 9. 

It was also proposed about the same time to 
fit a small leather or rubber packing round the 
water tube at the bottom of the rifle-bar clearance 
hole in the piston, as a more certain means of 
Securing airtightness; but, although the method 
was tried out in a few cases, it is not, so far as is 
known, in use at the present day, as there is insuffi- 
cient space available at this point to allow of the 
fitting of a reliable packing of any known description. 

Neither of these alterations to the piston, nor 
the two in combination, resulted in sufficient 
improvement in the direction of dustless drilling, 
and it was soon found that two other means by 
which air could obtain entry into the borer steel 
had been overlooked, or, at least, had not received 
sufficient attention. These are, firstly, the pumping 
action developed by the piston rod as it approaches 
and recedes from the end of the borer shank, the 
volume of the air between the piston point and the 
striking face of the borer shank and around its end 
being several times larger when the piston is in 
the fully backward position than at the moment 


borer steel; and secondly, the injector etfect set 
up by the jet of water as it issues from the water 
tube into the hollow drill steel. This assists to a 
considerable degree the slightly compressed air to 
enter the drill shank, mingled with the water. In 
order to allow of the escape of this air, which is 
slightly compressed by the movement of the piston 
in the chuck space h, Fig. 21, a series of three 
or four holes j, are now drilled in the position 
shown, and these communicate with the outside 
air by means of two or more holes, k, being one of 
these, 

It was the intention that the injector effect of the 
water jet should be reduced to a minimum by 
insisting on as small a length as possible of entry 
of the water tube into the borer shank, and by 
using the maximum amount of water which could 
be passed through the water tube, since it will 
be clear that if the water tube passes more water 
than can be carried into the hole being drilled, via 
the hollow in the drill steel, there will be a small 
flow backwards towards the chuck of the machine, 
and this of itself will tend to prevent the entry 
ofair. A high-pressure water supply to the machine 
is of assistance in this direction. 

Referring to South Africa, the regulation relating 
to the length of entry of the water tube into the 
drill-steel shank has, however, been modified or 
altogether abandoned, on account of the great 
number of water tubes which become cut off and 
at least partially burred over by the rotation of the 
drill steel. This burring over of the water tube 
leads, naturally, to a great restriction of the water 
supply, and to a consequent increase in the amount 
of air passing down the drill steel. 

In South Africa, the use of an anvil block or 
tappet between the borer shank and the piston is 
not favoured, as it, of necessity, somewhat decreases 
the boring speed of the machine, and it is claimed 
that the advantages of using shankless drill steels 
cannot be considered to be sufficient to compensate 
for this loss. Where an anvil block has to be used 
in the machine, and the drilling is also required to 
be as dustless as possible, it is suggested that a 
machine constructed on the lines of Fig. 21 would be 
suitable. In this form, the piston rod is formed with 
the small diameter hole, as previously described, and 
the anvil block /, also, the space h, being ventilated 
in a similar manner to the machine above mentioned, 
and possibly also the space m,, as the anvil block 
has also a pumping action exactly similar to that 
of the piston point, though it is naturally of a very 
much smaller amount. Though only the cradle 
type of rock drill has been directly referred to above, 
it is to be understood that the hand-held machines 
used in South Africa have been modified in con- 
struction on exactly similar lines. 

It may, perhaps, here be pointed out that 
machines built to conform to South African require- 
ments as to dustlessness in drilling are not pleasant 
to operate, as the miner is quite unavoidably 
made very wet and uncomfortable by the water 
thrown out by this machine. Several attempts 
have been made to overcome this fogging of the 
atmosphere, but without success. One such attempt 
is illustrated in Fig. 22. In this design, the drill 
steel remains inside the piston during the whole 
stroke of the latter. This provides good alignment 
for the piston and steel, but only as a result of 
putting considerable side thrust on the piston, 
resulting in friction between it and the drill shank. 
It will be noted that as the piston moves backwards, 
air and water must be sucked in to fill the space 
between the end of the shank and the striking face 
of the piston on the return stroke, and if air fills 
the space, much of it will be forced down the drill 
steel. If the space is filled partly by air and 
partly by water, much of the force of the piston 
blow will be dissipated. Considering the piston 
itself, since the piston has to be bored for the shank 
of the drill, it must, of necessity, be rather larger 
than the average, as a piston with a small diameter 
rod would naturally be weak. When wear takes 
place on the striking face there is no remedy, as 
it cannot be ground flat. The striking face being 
at the bottom of a deep hollow, it cannot be very 
effectively hardened, and while a passable piston 


in the design a danger of the piston breaking off 
level with the striking face. 

Bits.—It would be as well to add a few remarks 
regarding the type of bit which is used to the 
greatest advantage and also the method of treating 
the shanks so as to secure the greatest possible 
hardness without damaging the piston of the 
drill. 

As a general rule, the double tapered cross bit is 
favoured as it always produces a round hole and 
is easily made on a machine sharpener. The correct 
method of hardening any bit is as follows :—After 
the forging operations are complete, the steel should 
be allowed to cool off until it attains atmospheric 
temperature, when it is reheated to between 770 deg. 
and 780 deg. C. and quenched in cold water, only 
about $ in. being immersed. It is as well to use a 
special quenching tank through which water is 
continually running and in which is placed an iron 
grid, submerged 4 in. below the surface. 

Regarding the shanks of the borer steel, these are 
forged to size and allowed to cool in the same 
manner as the bits. They are then reheated to 
between 770 deg. and 780 deg. and quenched, 
preferably in a soluble quenching oil. When cold, 
they are reheated by placing a hot iron ring over 
the end and the colours drawn until the stage 
between straw and blue is reached; they are 
then quenched in cold water. The ideal hardness 
is 350 Brinell, which permits of the end being filed 
with a new smooth file. 








THE STANDARDISATION OF ELEC- 
TRICAL CONTROL GEAR. 


In publishing a new specification (No. 587-1935) 
for motor starters and controllers, the British 
Standards Institution has performed a useful and 
much-needed, if not faultless, piece of work. In 
the first place, the specification supersedes no less 
than 10 earlier documents dealing with the great 
variety of equipment that comes under these 
headings; and generally speaking, its contents 
correspond with modern ideas on the subject. On 
the other hand, control gear for traction motors 
and alternating-current single-phase motors, as well 
as liquid starters and controllers and field rheostats, 
are excluded. Actually these omissions are covered, 
in the case of liquid sterters and controllers, by 
another specification, but it is a matter for some 
regret that, in view of the growing importance of the 
single-phase motor, the equipment necessary for its 
control should not have been considered. It is to 
be hoped that, in spite of the multiplicity of types 
of these machines, this will be rectified without 
delay. It would also be beneficial if the various 
methods of starting could be classified, apart, that 
is, from standardising the necessary equipment. 

The new specification, in accordance with the 
usual practice, is prefaced by a schedule of defini- 
tions numbering just over 40. Now definition is a 
difficult exercise, and the compilers have not avoided 
all the pitfalls which confront those who indulge 
in it. For instance, we are told that a single “ step 
starter ’’ is a direct-on starter, though the fastidious 
might argue that in that case it is no more a starter 
than a tumbler switch. Logic, though perhaps not 
accuracy, is, however, satisfied by defining an N-step 
starter as one with (N — 1) accelerating positions 
between the off and full-on positions. We predict 
that some confusion may arise before these 
definitions acquire general acceptance. 

The attempts to define ‘“‘ Types of Enclosure ” 
will do much to clear up the vagueness that has so 
far existed on this subject. It is a-pity, however, 
that they will not do more. To say, for instance, 
that a dustproof model is one in which the live 
parts are enclosed by a cover or covers, 80 con- 
structed as to exclude dust and textile flyings, 
leaves rather more than is desirable to the taste 
and ingenuity of the manufacturers, and may go 
far to defeat its object. 

For the purpose of rating, starters are divided 
into three categories: Ordinary duty, intermittent 
duty, and frequent duty ; the face-plate, drum and 
multiple-switch types being placed in the first 
class, the face-plate breaker, drum, multiple switch, 
solenoid and contactor types in the second, and the 
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a little surprising that drum starters should have 
been omitted from the last class, in view of the 
fact that when properly designed they can with- 
stand practically any service conditions. Indeed, 
it is doubtful whether such a classification as this 
is, in any event, desirable, as it should be possible 
to design any type of starter for any type of duty. 
It is, however, a definite advance to use the per- 
missible number of starts per hour as a basis of the 
necessary rating, while the table given which shows 
the permissible peak currents for the various types 
of starters and controllers in relation to their size, 
expressed in horse-power, should enable any given 
type of equipment to be standardised throughout 
the complete range. 

With regard to speed regulation, four types of 
duty are recognised: intermittent, limited con- 
tinuous, wholly continuous, and intermittent with 
creeping speeds. This is perhaps rather more 
generous than is absolutely necessary, in view of the 
limited application of series speed regulation, com- 
pared with shunt regulation, but in any case all 
possible variations encountered in practice are amply 
covered. The vexed question of designing speed- 
regulating resistors tosuit either variable or constant- 
torque loads is touched upon. In the first case it is 
assumed that at speeds below normal the current 
bears the same ratio to the full-load current as the 
ratio of the squares of the actual and full speeds, and 
it is remarked that “ when the current and speed 
do not bear this relation to one another, the pur- 
chaser should specify his actual requirements.” 
In the case of constant-torque loads, on the other 
hand, it is assumed that the current at the specified 
low speed is equal to the full-load current, thus 
perpetuating a fallacy which has been responsible 
for much trouble and loss of time. It should, 
indeed, be scarcely necessary to point out that a 
motor is only in exceptional circumstances run 
continuously on full load. In fact, it is customary 
in estimating the size of a motor for a given duty 
to introduce a factor of safety so that its maximum 
safe capacity always exceeds the load requirements. 
The result, of course, is that the majority of motors 
are underloaded. A resistor designed on the basis 
of full-load current would, therefore, possess insuffi- 
cient ohmic value to give the specified speed reduc- 
tion. These facts should be made clear in any 
specification dealing with so-called rheostatic speed 
regulation, and it should also be made clear that, 
in order to eliminate totally unsuitable designs, the 
purchaser must supply sufficiently full information 
for the manufacturer to work on. 

The tables giving the ranges in horse-power of 
the different types of starters in relation to the 
voltage lay their compilers open to the charge of 
arbitrariness. It is unwise to specify entirely 
different sets of ratings for solenoid and contactor 
types of starter, especially as such an attempt to 
tie down the manufacturer is hardly likely to be 
successful and is not therefore beneficial to the 
cause of standardisation. In this connection it is 
puzzling to note that while the maximum rating 
allowed remains the same in the case of face-plate 
starters and controllers and face-plate breaker con- 
trollers, when the pressure is raised from 230 volts 
to 460/600 volts, it is raised from 60 h.p. to 100 h.p. 
in the case of drum controllers, and for the remaining 
types is doubled. The table giving the maximum 
rotor current and voltages for which standard 
alternating-current slip-ring models are suitable, 
is a step in the right direction, though it is admitted 
that the figures cannot be standardised at present. 
From the point of view of the switchgear designer 
this problem would be simplified if motor manufac- 
turers would resist the temptation, on the one hand, 
to make machines with so high a rotor voltage as 
to necessitate the use of arc barriers on the accele- 
rating contacts and on the other to produce those 
in which the current is so high as unduly to increase 
the cost of the starting equipment. 

Turning to the clauses dealing with design and 
construction, the stipulation that “no readily 
inflammable material shall be used in the construc- 
tion of the frame, supports or case of the model ” 
gives rise to the speculation as to exactly what 
materials fall into this category and in what cireum- 
stances any manufacturer would propose to use 
them. A similar lack of preciseness is to be found 
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in the statement that ‘‘ When any model is mounted 
in such a position that there would be danger from 
contact with other materials, a type of enclosure 
should be chosen to prevent such contact.” Again 
in specifying that auto-transformers shall give “* not 
less than 40, 60 and 75 per cent. of line voltage 
respectively ” a valuable opportunity of fixing a 
standard series of tappings at, say, 50 per cent., 
65 per cent., and 80 per cent. has been lost. These 
would give starting torques of 25 per cent., 42 per 
cent., and 64 per cent., respectively, of the maximum 
obtained with direct switching, and the first would 
be much more generally useful than the torque of 
16 per cent. given by the proposed standard tapping 
of 40 per cent. The definite establishment of 
standard tappings, instead of merely fixing minimum 
values, would, in fact, have been a real advance. 

Liberality and optimism are the keynotes of the 
treatment of temperature limits in the specification. 
Few manufacturers of enamelled wire would, for 
instance, care for their products to be run con- 
tinuously at a total temperature of 110 deg. C. in 
shunt coils and of 120 deg. C. in series coils without 
the addition of any impregnating or heat-conducting 
material. It may be pointed out that the figure 
given in the appropriate German specification 
V.D.E. 0650 of the Verein Deutscher Elektrotech- 
niker is only 90 deg. C., and this seems more reason- 
able. Some explanation for the differentiation 
between shunt and series coils is also required, as 
British and German practice also deviate in dealing 
with the temperature rise of oil-immersed resistors. 
The new specification allows a maximum tem- 
perature in any part of the oil of 140 deg. C. with 
a rise of 110 deg. C., while in Germany the corre- 
sponding figures are 115 deg. C. and 80 deg. C. 
Further, while the British Standards Institution 
specify a maximum case temperature of 240 deg. C. 
with a 210 deg. C. rise for a totally-enclosed resistor, 
in Germany the limits are 160 deg. C. and 125 deg. C. 
The German figures seem quite high enough for 
industrial practice and might be recommended on 
the grounds that safety and due conservatism should 
not be lost sight of by those responsible for the 
promulgation of engineering standards. It is also 
a little surprising that the enly reference to the 
temperature of contacts is that it shall not be such 
as to result in damage either to themselves or to 
adjacent parts. German practice, on the other 
hand, specifies a maximum rise of 40 deg. C. in the 
case of laminated brushes and of 60 deg. C. for solid 
fixed er moving contacts. This part of the speci- 
fication is linked up with a useful appendix on 
temperature measurements. In this the importance 
of using alcohol, instead of mercury, thermometers 
in alternating fields, owing to the possibility of 
error from eddy currents, is stressed. In dealing 
with self-resistance methods the fact that the for- 
mulz and other numerical data are applicable only 
to copper windings is, however, not mentioned. 

In conclusion, it may be remarked that though 
the specification represents a much-needed advance 
in the standardisation literature of an important 
subject, it is not yet sufficiently detailed. Moreover, 
such detail as it contains is often misleading. 
Without attempting the manifestly impossible task 
of satisfying everyone, the committee responsible 
for preparing a new edition would do well to make 
a close study of the Regeln fiir die Bewertung and 
Priifung von Anlassern und Steurgeriiten VDE 0650 
(Rules for the Examination and Testing of Starters 
and Control Gear), and of the Regeln fiir die 
Konstruktion, Priifung und Verwendung von 
Schaltgeriiten bis 500 V Wechselstromspannung 
und 3,000 V Gleichspannung, VDE 0660 (Rules for 
the Construction, Testing and Application of Switch- 
gear up to 500 volts alternating current and 3,000 
volts direct current). These would provide them 
with some useful hints. 








University CoLttece, Lonpon.—A number of awards 
have recently been made in the Faculty of Engineering 
of University College, Gower-street, London, W.C.1. 
These include the Jews’ Commemoration Scholarship to 
Mr. F. A. N. Hitch; the Chadwick Medal and Prize in 
munici engineering (subject to confirmation by the 
Chadwick Trustees) to Mr, 8. H. Wan-Ping; the 
Archibald P. Head Memorial Medals and Prizes in 
mechanical engineering to Messrs. E. G. McEwen and 
K. B. Chamberlain ; and the Vernon-Harcourt Prize in 
civil engineering to Mr. R. M. Creer. 


{AuG. 16, 1935. 
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Suspension Bridges of Short Span. By F.H. Franxtanp, 
New York: American Institute of Steel Construction, 
[Price 3-50 dols.] 

Wiru reference to practical considerations, some 

engineering subjects lend themselves more easily 

than others to a treatment arranged along general 
lines. In the development of such treatments it js 

usually necessary to examine many types of a 

specified structure or machine before it is possible 

to draw conclusions that can be applied to a repre. 
sentative group of such structural or mechanical 
systems. Investigations of this kind naturally call 
for a wide practical experience in the field con- 
cerned, as well as a clear understanding of the 
relative importance attached to the various factors 
that influence the related design. In view of the 
tendency towards still larger undertakings in the 
engineers’ world, it may be said that the generalisa- 
tion of theoretical and practical considerations now 
forms an essential part of true progress. This is 
particularly so with respect to the science and art 
of constructing suspension bridges, in which case 
our knowledge of the subject indicates that such 
structures may be divided into two main classes, 
namely, bridges less than 1,000 ft. in span and those 
exceeding that dimension. Future progress may, 
of course, lead us to reduce the above-mentioned 
length to, say, 800 ft., since it is not unreasonable 
to suppose that the advantages associated with the 
unstiffened type of suspension bridge may be 
utilised advantageously in much smaller systems 
than are represented by the George Washington 

Bridge across the Hudson River, at New York. 
As bridges having spans of less than 1,000 ft. are 

required much more frequently than those of 

greater length, Mr. Frankland’s volume can scarcely 
fail to interest a wide circle of engineers engaged on 
design and construction in this sphere of engineering, 

The treatment is based on a considerable practical 

experience, and the matter is elucidated by a 

noteworthy command of the theory when applied 

to structures having spans of up to 800 ft., for 
which reasons the book should be of great value to 
drawing offices in which the designs of complete 
bridges are undertaken. The author’s clear style 
is a commendable characteristic of the work, 
because it makes manifest the fact that straight- 
forward methods are now available for the various 
calculations involved in such problems. American 
engineers have greater opportunities than their 
English colleagues for the utilisation and develop- 
ment of what is the most attractive form of bridge, 
since the economical use of this type of structure 
depends largely on geographical considerations. It 
is therefore in the nature of things that the writer 
should stress the need for attention to the «esthetic 
side of his subject and, indirectly, illustrate the 
point with photographic reproductions of a number 
of recently constructed bridges, some of which 
have merited the annual prize given by the American 

Institute of Steel Construction. As becomes 4 

practical mind, the subject is dealt with in a 

comprehensive manner, and this information is 

supplemented by an informative discussion on 
matters relating to the principal details of modern 
bridges. Many engineers will agree with the 
comments concerning the advantages offered by 
the “ rocker ” type of tower, and these remarks, along 
with those pertaining to the use of pre-stressed 
wire-ropes for the cables, should be perused by 
students. “en 

Having regard to the requirements for traffic in 
cities and densely populated areas, the multiple- 
span type of suspension bridge may well prove to 
be a convenient and economical solution under 
certain conditions, so that many readers will welcome 
the chapter under this heading. This is followed, 
not inappropriately, by a section devoted to ques- 
tions concerning piers and anchorages, which are 
important factors when multiple-span systems are 
contemplated. The description of the procedure 
followed in mounting the cables of the bridge 
crossing the Ohio River, at Steubenville, demon- 
strates very clearly the need for thinking simulta- 
neously in terms of design and erection during the 
early stages of an undertaking. A bibliographical 
commentary on the related literature published 
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during the past forty years accompanies a chrono- 
logical list of short-span bridges of this type con- 
structed during the present century, from which 
it is apparent that the cable type of chain is preferred 
in many parts of the world. Since the book is 
sponsored by the same institution that offers the 
above-mentioned annual award for the _best- 
designed and constructed bridge of the year, that 
body deserves an expression of thanks for its 
services and support to the professional side of 
bridge construction in America. 


The Spirit of Chemistry. By ALEXANDER FINDLAY. 
Second Edition. London: Longmans Green and 
Company. [Price 10s. 6d. net.] 

One of the outstanding features of the last century 
was the extensive manner in which chemistry entered 
into and influenced the many aspects of human 
activity. It was Auer von Welsbach’s invention 
of the gas mantle in 1893, and the spectacular 
development of the by-product side of coal-gas 
manufacture, after research work extending over a 
long period of years, that was largely instrumental 
in maintaining the gas industry in its high position 
amongst the industries of the country. Atmospheric 
gases which were undiscovered 30 years ago are now 
in commercial use. Helium has found application 
in the construction of thermionic valves, for gas 
arc lamps, and is of particular service for airships 
and balloons due to its lightness and non-inflamma- 
bility. The uses of neon in illuminated signs are 
well known. The chemistry of photography has 
been developed to form an indispensable instrument 
for scientific workers in many fields, especially in 
the realm of stellar photography. Solvay and his 
collaborators in the ammonia-soda process were 
benefactors to mankind by producing a cheap and 
pure source of soda. The fixation of atmospheric 
nitrogen was highly developed by the Germans 
during the war, and enabled Germany to satisfy 
its requirements for the manufacture of explosives. 
Great Britain is now no longer dependent on foreign 
sources for the supply of nitrogen for war purposes 
and valuable nitrogenous fertilisers produced by 
synthetic processes are available for agricultural 
purposes. About three years ago, Urey, Brick- 
wedde and Murphy discovered a new line in the 
hydrogen spectrum, which they attributed to a 
new type of hydrogen. As might be expected, this 
suggestion has stimulated much research in chemis- 
try and the allied sciences on one of the most funda- 
mental problems of recent years. Heavy hydrogen 
is now a most powerful aid in the study of the 
mechanism of simple chemical reactions. It is 
of interest that the recently-discovered existence 
of heavy water may modify slightly the definition 
of some of the units of the metric system which 
are based on the physical properties of ordinary 
water. It has been suggested that the small trace 
of heavy water normally present in ordinary water 
may be an important factor in the functioning 
of biological processes. 

The author of this volume has long been a keen 
student of the appeal of science to the community, 
and of its claim as an element of general culture. 
The text is comprehensive, covering a wide field 
and the subject has been dealt with in a very thor- 
ough manner. The early chapters are devoted 
to the aim and method of science, the historical 
development, and the fundamental laws of chemistry. 
An able survey is given of the three states of matter 
and the spectroscopic examination of the rare 
gases. In studying the subject of combustion, a 
glimpse is given into that branch of science, thermo- 
chemistry, which deals with the relations exist- 
ing between chemical energy and heat energy. 
Chapter XVII comprises a discussion of the relations 
which obtain between chemical energy and that 
other form of energy, the utilisation of which is so 
notable a feature of recent years, viz., electrical 
energy. A brief account of the classic researches 
of Moseley on atomic numbers has been introduced 
into the present edition, and attention is drawn to 
the recent discovery of deuterium and the properties 
of heavy water. 

Few possess a more intimate knowledge of the 
achievements of chemical science than Professor 
Findlay, and there is no more sympathetic guide 
among them for English readers. Any reading 
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of the early development of chemistry must contain 
some element of conjecture and the author is at 
his best when the more important discoveries in 


chemical science are dealt with in a historical 
setting. The intelligent layman can obtain a pro- 


found insight into the problems of modern chemistry, 
and from this aspect Professor Findlay’s chapters 
are sometimes perused not only with interest but 
also with surprise. 


Torsional Vibration. Elementary Theory and Design 
Calculations. By W.A. Turin. London: Chapman 
and Hall, Limited. [Price 2le. net.] 

Ir has been recognised for many years that careful 

attention should be given to all matters relating to 

the vibrations that are induced in crankshafts by 
variations in the torque, and this is particularly 
so when internal-combustion engines are under 
consideration. The subject has been investigated 
experimentally by a number of engineers, with the 
result that there are masses of reliable information 
available for those interested in the matter ; further, 
in the course of this work a number of torsion- 
meters have been developed for the measurement of 
the strains imposed on shafts subjected to the 
effects of fluctuating loads. A full investigation of 
the subject involves the examination of a complex 
system of stresses, due to the fact that each part 
of an engine mechanism is more or less elastic, so 
that the vibratory motion of any one part is 
influenced by the elastic characteristics of the 
remaining parts of the structural system. In many 
instances, however, the vibrations of the crankshaft 
may be treated independently, in which circum- 
stances elementary methods may be used for the 
determination of torsional vibrations in the shaft. 

Mr. Tuplin has prepared such a treatment, in which 

the simple mathematical procedure is elucidated 

by many numerical examples. The experienced 
engineer will naturally draw practical conclusions 
from the results obtained in the book, but the 
author’s inferences leave something to be desired if 
the volume is intended for students of engineering. 

Scientific advance in any sphere engenders par- 
ticular schools of thought, such as was represented 

a few years ago by those who envisaged the day 

when the uncontrollable internal energy of atoms 

might be utilised as a source of power. Such an 
outlook neglected to take into account the fact 
that, once started, there is at present no reason to 
suppose that the atomic process could be stopped 
before total disintegration of the universe occurred. 
In some respects the engineers’ counterpart to this 
attitude of mind is represented by those who 
propose to utilise in the design of machinery the 
equally uncontrollable energy involved in hysteresis 
phenomena—which is also an atomic process. There 
are many reasons to support the view that damping 
phenomena in metals should be regarded as nothing 
more than an inherent characteristic that makes 
for limitation of amplitude of vibration when a 
system is operating in the neighbourhood of reso- 
nance. Moreover, a perusal of works devoted to 
the subject of crystal structure impresses upon 
the reader that we know very little about the 
simplest forms of atomic structure, so that we 
cannot claim to possess any reliable information 
concerning the properties of such very complex 
structures as are represented by metals. 
Notwithstanding such facts, Mr. Tuplin is a 
believer in the new order of things, since about 
one-sixth of his book is given to a discussion on 
dampers and absorbers, in the course of which, on 
page 223, the reader is informed that “ By intro- 
ducing damping into the absorber it may be possible 
to reduce the magnification at each resonance 
condition to a harmless degree... .” It would 
appear that the writer has allowed his zeal to 
outrun practical considerations in embarking, on 
page 249, on the “design of a rubber vibration 
absorber for multi-cylinder engine drive,” which 
relates to a heavy-oil engine having six cylinders, 
and main bearings of 12 in. diameter. If an engine 
of such a size were giving trouble on account of 
the abnormal stresses associated with synchronism, 
the practical and permanent solution would consist 
in altering the critical speeds by means of one of 
the usual methods. The writer’s solution would 
not be utilised unless it were unavoidable for the 
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safe and permanent operation of the engine in 
question ; yet one finds, on page 228, the remark, 
‘““In the absorber, however, the same degree of 
reliability is not essential, and so it becomes possible 
to employ (for example) indiarubber, a material 
which shows considerably greater hysteresis loss 
than any metallic substanee.” In view of the 
deterioration in the physical properties of rubber, 
many engineers would prefer to have greater relia- 
bility in the proposed absorber than in the metal of 
the engine. In the case of heavy engines the 
suggested use of rubber might well be regarded as 
an emergency device, but even so, some engineers 
would question the propriety of designing the 
arrangement so that “‘a vibratory shear stress of 
20 lb. per square inch may. be safely allowed ” on 
the rubber, as is stated on page 248. Lastly, the 
metal of a crankshaft is in no way relieved of the 
intense stresses, since these must be transmitted 
through the metal before dampers of the type in 
question can operate. 

On the basis of the assumption made with regard 
to the equivalent length of couplings on shafts, the 
calculations to six places of decimals on page 36 
tend to give the reader an unfounded idea as to 
the accuracy involved in the result. As the value 
of a graph obtained from experimental results 
depends upon the number of points which have 
been used in the construction of the curve, the 
potential value of Fig. 56 would have been increased 
by the addition of the appropriate points. Apart 
from points such as the foregoing, the book contains 
a straightforward treatment that can be recom- 
mended to those interested in the subject. 








COALING WHARF FOR THE WANDS- 
WORTH GAS COMPANY AT 
WANDSWORTH. 


THE most important factor in the operation of a 
gas undertaking is obviously the coal supply, involving 
the transport, distribution and storing of the gas coal 
used in the process, The Wandsworth and District 
Gas Company consumes over 1,000 tons of coal a day, 
and the discharge and distribution of this quantity 
has recently necessitated the installation of new and 
up-to-date plant at their Wandsworth works on the 
Thames. All the company’s supply is waterborne to 
this point, and from there distributed to the various 
works over the large area served. The company’s 
fleet of colliers, running between Newcastle and 
Wandsworth, are the largest boats going so far up the 
Thames; their capacity, of 2,300 tons of coal, is the 
limit permissible, and cannot be exceeded if the 
vessels are to clear the bridges when going out light. 
These colliers cannot berth alongside the wharf, owing 
to lack of water at low ‘tide, and until recently were 
discharged in midstream by a pontoon with two steam 
cranes, into barges of 600 tons to 1,000 tons capacity, 
which took their load to the wharfside, where it was 
again handled by a number of wharf cranes. The 
water front at Wandsworth is about one-third of a mile 
long, and coal is required almost at every point, so 
that the crane tracks extend along the whole length. 
This double handling not only increased the cost of 
discharge, but also occupied so much time that four 
colliers had to be constantly in service, the grab 
capacity of both pontoon and wharf cranes not exceed- 
ing 30 ewt. of coal. 

To cope with the expansion of the company, it 
became necessary to improve the discharging facilities, 
and the Chief Engineer, Mr. C. M. Croft, M.Inst.C.E., 
drew up the plans for the recently-completed scheme, 
involving a new river frontage and a coal discharge 
pier, the latter capable of clearing any of the com- 
pany’s steamers in six hours. The new wharf extends 
along the whole frontage, and is, on an average, about 
30 ft. outside the old wharf, so that a considerable area 
of new land has been obtained. The pier, which 
accommodates both steamers and barges, is about 
120 ft. from the wharfside, and has no connection with 
land except the conveyor bridge, which is sufficiently 
high to allow the passage of river craft underneath. 
At present only one conveyor, of 200 tons per hour 
capacity, has been installed (with provision for duplica- 
tion at any time), and to allow for clearing the steamers 
at the rate of 400 tons per hour, bunker storage is 
provided on the pier itself, to the extent of 1,700 tons. 
Two high-speed hydraulic cranes with a grab capacity 
of five tons run along the length of the pier, over the 
bunkers, while provision has been made for a third 
crane to be added. A view of the work is given in 
Fig. 1, Plate X, while the drawings, Figs. 2 and 3, on 
the same Plate and Figs. 4 to 7 on page 162, show 
various features of it. 
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The wharf front and the coaling pier are carried out 
in reinforced concrete, the wharf being of the well- 
known platform type, introduced in this country by 
Mr. R. Stroyer, and illustrated in previous issues of 
ENGINEERING ; a typical section is given in Fig. 7. 
This type of wharf, being independent of tide condi- 
tions during its execution, is a very cheap and expedi- 
tious form of construction, the present example costing 
about 111. per foot-run, and being built at the rate of 
15 ft.-run a day. 

The pier, an elevation and plan of which are given in 
Figs. 2 and 3, Plate X, is of the unbraced type, relying for 
its stability and shock absorption on the extensive use 
of raking piles. Of the total of 142 piles, 72 are driven 
to a rake, crosswise in the case of 62 and longitudinally 
in the case of 10. The pier itself is 213 ft. long and 
35 ft. wide, the deck level being the same as that of 
the wharf, 20-0 O.D., or 1 ft. higher than the prescribed 
Floods Prevention Act level. On the deck are 
placed the usual pier fittings, such as mooring bollards, 
fairleads, hydraulic capstans, &c., and suspended from 
the deck at a level of + 10-0 O.D. is a pump platform 
accommodating the river pumps supplying the works 
with the large quaatity of water used daily. Rising 
from the pier deck are three bunkers, of which those 
at the ends have a capacity of 435 tons each, while 
the middle bunker takes 825 tons. The height of 
these bunkers is determined by the condition that 
they must be able to discharge into the works barges 
at the highest tide, so that the outlet hopper openings 
are about 14 ft. above deck level. These discharge 
openings are on the land side of the pier, where the 
barges moor, and for these latter a level barge bed is 
provided, adjoining the pier, and kept up by a line of 
steel sheet piling runniag alongside the pier piles, 
and extending some 80 ft. beyond each end of the 
pier. On the river side of the pier, the bottom has 
been dredged so as to provide sufficient depth of 
water for the steamers at all states of the tide. Both 
river and land side are fenced by a system of double 
fender piles attached to the pier at deck level only, 
80 as to take advantage of the long springing length of 
the fenders, and this has proved an excellent type of 
spring fendering. All fenders are protected by rubbing 
pieces of elm extending from deck level to lowest water 
level. In addition to the side fendering, the two ends 
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of the pier are protected by timber cutwaters, which 
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also serve the purpose of facilitating the draw-away of 
the vessels by deflecting the flow of the tide at the 
pier; but for this expedient, a certain difficulty would 
be experienced in getting the ship away, owing to the 
sweep of the river in this reach. Two timber dolphins 
with mooring bollards, in line with the pier, serve to 
take the fore and aft ropes of the steamers. 

The coal bunkers rise to a height of 40 ft. above 
deck level, and are provided with hopper openings, not 
only for discharge into barges, but also for delivering 
to a system of conveyors running longitudinally on the 
pier. The land conveyor meets the pier conveyors at 
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right angles in the middle, and is served by them with 
the coal from the end bunkers, and also served directly 
from the middle bunker. From the pier the land 
conveyor ascends at an angle of about 17 degrees to 
a distributing tower on the wharf, and from there the 
coal is conveyed to various storage bunkers and to the 
delivery lorries supplying the outlying districts. The 
120 ft. of river separating the pier from the wharf is 
spanned by a plate-girder bridge supported midway 
by a reinforced-concrete trestle, suitably braced and 
fendered, and leaving a clear bargeway of 40 ft. on each 
side. The bridge also accommodates the hydraulic 
pressure and return piping serving the cranes from the 
hydraulic power station on the works, and is at present 
the only means of access to the pier, although a level 
footbridge is now in process of construction. All the 
hydraulic piping and control valves on the pier are 
accommodated on a pipe platform surrounding the 
middle bunker half-way up its height. On top of the 
middle bunker, traversing the bunker space and 
extending to the two end bunkers, are the crane rails 
carrying the two hydraulic cranes, which between them 
can serve any point along the whole length of the pier. 
Longitudinal freedom of movement for the cranes is 
provided by means of grasshopper joints in the 
hydraulic piping, and the cranes are designed to 
perform the luffing, slewing and other movements of 
the grabs at high speed. The complete absence of 
noise and the effortless and speedy performance of 
these cranes is noteworthy, and their capacity is such 
that 2,300 tons can be discharged easily in six hours. 
This has resulted, as the first fruit of the saving of time, 
in dispensing with the services of one of the company’s 
four steamers. For the convenience of the crane 
service, a crane deck is provided at the level of the 
crane beams, 34 ft. above the pier deck. These cranes, 
lifting in each operation a load of more than 10 tons, 
of which 5 tons is useful coal load, are the highest and 
the speediest of their kind on the Thames. 

Fig. 2, a longitudinal section through the pier and 
bunkers, shows how the space below the bunkers is 
walled in; this is used for various purposes, such as 
shops, stores and machinery, capstans, pump motors, 
&c. The disposition of the longitudinal raking piles is 
indicated in this section, as also are the supports and 
bracing of the crane deck, while on the plan is shown the 





positions of the various hopper openings. The three 
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tEAR-FINISHING AND CHECKING MACHINES. 


CONSTRUCTED BY MESSRS. MICHIGAN TOOL COMPANY, ENGINEERS, DETROIT, MICH., U.S.A. 
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cross sections, Figs. 4, 5 and 6, show the end bunker, 
the middle bunker and the crane gantry, respectively, 
and give the arrangement of the cross rakers, which 
are driven to an inclination of 1 in 3 on the land side 
and | in 4 on the river side. All the piles are 15 in. 
square, and were driven to the required set with a 
3-ton steam hammer to a depth of about — 40-0 ft. 
0.D. through a shallow ballast layer into a gradually 
hardening clay. The crane loads and the coal-storage 
loads from the middle bunker are carried directly by 
pile groups, while the loads from the end bunkers are 
partly taken as beam and cantilever loads. The 
arrangement of hopper openings for conveyors and 
barges is indicated on these sections; also the crane 
beams, which are designed for wheel loads of 70 tons. 
The view, Fig. 1, Plate X, shows the land side of the pier, 
with the conveyor bridge and its supporting trestle in 
mid river; the longitudinal picr conveyor may also be 
seen between end bunker and mid bunker, and the 
barge chutes from the hoppers. 

The hydraulic plant was supplied and installed by 
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Messrs. .East Ferry Road Engineering Company, 
Limited, the conveyors by Messrs. Gibbons Brothers, 
Limited, and the pier itself was executed by Messrs. A. E. 
Frost, all of London. The design of the wharf and 
pier was prepared by Mr. R, Stroyer, M.Inst.C.E., 203, 
Abbey House, Victoria-street, S.W., to the company’s 
instructions, and to whom we are indebted for the 
foregoing details. 








THE FINISHING AND MEASURE- 
MENT OF GEAR WHEELS. 


MopDERN toothed gears are characterised, as is known, 
by much finer limits in the variation of contour and 
size of the tooth than was formerly permissible, 
A higher degree of surface finish is also insisted 
upon. Increased accuraey in production naturally 
postulates that the means for ascertaining if this has 
been attained should be, in themselves, precise and 
constructed on correct theoretical principles. In 
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giving an account of some recent gear-finishing machines , 
theretore, it is logical to add also some description of 
machines for checking and measuring the finished 
products. Of the four machines which form the 
subject of this article, one is a machine for finishing 
rough-cut gears by an ingenious application of a cutter- 
formed rack, another is a lapping machine, while the 
remaining two are an involute-checking machine and a 
helical-gear lead-checking machine, respectively. All 
four machines are made by Messrs. Michigan Tool 
Company, 7171, Six Mile-road East, Detroit, Mich., 
U.S.A., a firm represented in Great Britain and Europe 
by Messrs. Gaston E. Marbaix, Limited, Vincent House, 
Vincent-square, London, 8.W.1. The machines are 
illustrated by Figs. 1 to 10, on Plate XI and above. 
The new Michigan gear-finishing machine is designed 
for taking a light cut from the tooth surfaces of helical 
or spur gears which have been previously formed 
by other processes. The makers claim that it will 
finish gears to closer limits on concentricity, contour 
and spacing than is poss ble by any other method, 
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other advantages claimed being that a contact surface 
of 85 per cent. to 95 per cent. can be obtained across 
the full width of the gear tooth and that the speed of 
production is greatly increased. The operation of the 
machine is entirely automatic and does not call for 
skilled attendance. The movements, for the most part, 
are hydraulically operated, the power for the hydraulic 
pump and the mechanical movements being supplied 
by the 5-h.p. electric motor seen to the left of Fig. 1, 
Plate XI, which is a view of the rear of the machine. 
A different view of the back is given in Fig. 2. The 
capacity of the machine ranges from gears 2 in. in 
diameter by 1}-in. width of face to gears 8 in. in dia- 
meter by 2-in. width of face. The maximum distance 
between the centres on which the gear wheels to be 
finished are supported is 10} in. Reference to Fig. 8 
page 163, will show that the centres are situated 
above a reciprocating table which carries the rack 
cutters, the teeth of the rack meshing with those of the 
gear wheel to be finished. The axis of the gear wheel 
is always set at an angle, in the horizontal plane, to the 
direction of table traverse. 

At this point it will be as well to consider the principle 
underlying the employment of a rack for finishing 
gear-wheel teeth. As is well known, wheels having 
involute teeth are often produced from a blank by a 
cutter formed as a rack, but a clear distinction must 
be made between this process and the one now de- 
scribed. In the gear-cutting operation, the rack recipro- 
cates in the direction of the width of the teeth, that is, 
across the face of the wheel, the blank rotating as the 
rack reciprocates and as it is fed in towards the axis 
of the blank. In the gear-finishing machine, on the 
other hand, the rack reciprocates in a direction at 
right angles to the width of the teeth, that is, tangential 
to the pitch circle of the gear wheel to be finished, 
this being rotated by the traverse of the rack and the 
cutting feed being given by advancing the gear wheel 
further into mesh with the rack. This being so, it 
is not easy to see at once why the rack teeth exert 
a cutting action, but reference to the diagrams given 
in Figs. 5 and 6, page 163, will make the matter 
clear provided one other difference between the two 
methods of using a rack cutter is understood. In the 
gear-cutting machine, the profile only of the teeth is 
formed with a cutting edge, the teeth being just suffi- 
ciently wide to give strength and the section being 
“relieved”’ or “ backed-off”’ after a proper allowance 
has been made for re-grinding. In the gear-finishing 
machine, the face of the tooth is divided into numerous 
cutting edges, a construction which will be at once 
apparent in Fig. 7, page 163. 

In the diagram of Fig. 5, the rack is represented 
in plan by a ladder-like arrangement, the cross lines 
indicating one face of each tooth. The rectangle 
in the centre represents the plan of a gear wheel having 
helical teeth, the teeth being not shown but their 
inclination near the bottom centre being indicated by 
the dotted parts of the rack tooth face lines. The 
axis of the wheel is set at an angle as shown, and 
the rack reciprocates in the direction of the arrows. 
Suppose now that a cutting edge on one of the rack 
teeth is at the point a and travels to the point b over 
the distance c; the wheel has simultaneously rotated 
so that the point of contact a on its periphery has moved 
approximately the same distance c, but a relative 
movement has taken place between the wheel teeth 
and the gear teeth such that the point a has moved 
along the surface of the gear teeth through a distance d. 
It is this relative movement that gives the cutting 
motion. The distances c and d are much exaggerated 
in the diagram, but it will be appreciated that by 
employing a large number of cutting edges on the rack 
teeth, the full width of the wheel teeth will be covered 
by overlapping cuts so that a perfectly smooth surface 
will be produced. The arrangement when finishing 
a gear wheel with involute spur teeth is shown in 
Fig. 6. The wheel axis is again inclined relatively 
to the traverse of the rack, but as the wheel teeth. run 
at right angles to its side faces, the teeth of the rack 
must be inclined to the same amount. The same 
reference letters have been used in both diagrams 
so that the explanation given with regard to the 
diagram of the wheel with helical teeth apply equally 
correctly to that of the wheel with spur teeth. 

It will be clear from Fig. 7 that both faees of the 
rack teeth are serrated to form a number of cutting 
edges and are also straight, the inclination being the 
same as the pressure angle of the gears being finished. 
The teeth are separate and are clamped tightly in a 
box attached to the traversing table. Both tooth 
faces of the gear wheel are finished at the same time. 
The rack teeth are made with a maximum tolerance 
of 0-000025 in., gauging being effected by photo- 
electric inspection. They can be re-sharpened when 
necessary and the normal working life is, therefore, 
considerable. To take an example, when removing 
from 0-004 in. to 0-008 in. of material from a 28-tooth 
10-d.p. gears with a face } in. wide, a minimum of 8,000 
gears can be finished between the grinding operations, 





ENGINEERING. 


which can be repeated between 20 times and 25 times. 
The finishing of the gear wheels is, of course, carried 
out under a flow of cutting lubricant, the distribution 
pipes being shown in Fig. 8. The number of single 
traverses made by the rack in finishing a gear wheel 
varies from 1 to 50, and depends upon the size of 
the wheel, a small wheel, for instance, being fully 
rotated a number of times in one traverse, while with 
a large wheel only one revolution may be possible 
in the length of one traverse and repeated traverses 
may be necessary to finish the wheel as desired. 
The production rate of the machine thus varies with the 
size of the gear wheel. With wheels of the size referred 
to in connection with the life of the racks, a con- 
servative estimate of output is one wheel per minute. 
Actually, it is stated, this rate can be greatly exceeded, 
an actual result with this size of wheel being 160 per 
hour. The limits on these gears are 0-0015 in. eccen- 
tricity, 0-0002 in. on involute form, 0-0002 in. per inch 
on helix angle and 0-0002 in. on pitch. There is a 
minimum of 80 per cent. full contact on the width of 
the tooth. 

Consideration of the head of the machine conve- 
niently follows that of the rack. The detail photo- 
graph reproduced in Fig. 8, page 163, shows a gear wheel 
with helical teeth supported between the adjustable 
centres carried on a slide at the base of the ram. 
The gear wheel can either be mounted on a mandrel 
or, if it is integral with its spindle and other conditions 
permit, the whole unit can be carried on the centres. 
The bracket carrying the centre slide can be set and 
lo-ked at the desired angle, the former being effected 
by the worm gear seen in the upper part of the illus- 
tration and the vernier seen to the right, and the 
latter being done by four clamping bolts. The ram 
is seen as a whole in Figs. | and 2. It is mounted 
in a head moving on a slide on the front of a substantial 
column, which itself is carried on a slide on an extension 
to the base on which the table is mounted. The head 
carrying the ram is supported at its outer end by a 
knee bracket. The vertical movement on the head 
and the horizontal movement of the column are hand- 
operated and are for adjustment purposes to suit 
different sizes of gear wheel. Both movements can be 
locked to ensure rigidity in working, the horizontal- 
movement locking being effected by tightening the 
gib at the foot of the column seen in Fig. 2. 

The ram which carries the gear wheel centres has, 
further, vertical and horizontal movements in the 
head. The vertical movement is partly hand-operated 
and partly hydraulically-operated, the latter being 
associated with the automatic running of the machine. 
The hand gear is used for setting. The horizontal 
movement of the ram, in a direction transverse to that 
of the rack, is actuated by the table. A lever 
a pawl at one end and a palm at the other controls 
the motion of a cam which effects the horizontal 
traverse, the object of this traverse being to ensure 
even wear of the rack cutters, by successive transverse 
displacement across the rack of the gear wheel being 
finished. The lever is actuated by a dog attached to 
the table, and its movement can be regulated by a 
stop, so that either one, two or three teeth of a ratchet 
can be engaged by the pawl, thus giving different degrees 
of motion to the cam. The lever, &c., is seen in Fig. 1 
with a part of the cam just visible behind it. 

The automatic vertical movement of the head is 
effected by the hydraulic cylinder seen above the cam 
gear in Fig. 1. The table is also reciprocated by 
an hydraulic cylinder, and the two movements are 
linked together in the following manner. Assuming 
that a rough gear has been inserted and the finishing 
operation can be commenced, operation of the main 
control lever on the front of the machine admits oil 
to the table cylinder but does not start the recipro- 
cation of the table, this being preceded by a down- 
ward movement of the head to a positive stop, which 
determines the amount of material to be removed 
from the gear-wheel teeth. The table is started by the 
movement of a second lever, but is stopped automati- 
cally when the gear wheel is finished. A dog fitted on 
the front of the table depresses a roller at the end 
of its stroke. This roller is connected to a counting 
mechanism, which is set to the number of strokes consi- 
dered to be necessary for the particular gear wheel 
being operated upon. When the set total is reached, 
the mechanism, which is provided with a trip, shuts 
the oil-supply valve to the table cylinder and the 
table stops. It also reverses the action of the cylinder 
on top of the head, so that the finished gear wheel is 
lifted from the rack to an extent enabling it to be 
removed and a rough gear inserted. When once the 
machine has been set and the first finished gear wheel 
checked, the movement of a single lever only is needed 
to re-start the working cycle, this lever returning after- 
wards automatically to the starting position. Unskilled 
labour may, therefore, be used for the actual operations. 
The general construction of the machine calls for no 
detailed comment, but it may be noted that the oil 
for the hydraulic system is contained in the base 
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supporting the column. The gauge glass on this base, t 
be seen in Fig. 1, identifies the position of the oil pump, 
which is to the immediate left of it and is driven by 
belt from the motor. The cutting lubricant, which is 
usually lard oil, is contained in the front part of the 
base and is circulated by a separate pump also driven 
from the motor. 

In some cases an even more accurate finish is required 
than can be obtained on the machine just described, 
and for this purpose the lapping machine illustrated 
in Fig. 3, Plate XI, and Fig. 9, page 163, has been 
designed. In the first-mentioned illustration, the 
machine is shown empty, but the centres on which the 
work is supported can be readily made out, and it will 
be clear that three laps are used, spaced approximately 
equally round the work. In the second illustration, 
a double helical gear wheel is shown being lapped. The 
gear wheel is mounted on an arbor and is driven by a 
plain driving stud or dog. The laps, of course, are 
not driven and have independent brakes. The two 
lower laps are not moved after the machine has been 
set up for a particular operation, but the top one 
can be raised or lowered when removing work or loading 
it. The tailstock is capable of adjustment on the 
reciprocating table, the centre being normally advanced 
and withdrawn on repetition work by a rack and pinion 
device. These two features can be made out in Fig. 3. 
The axis of each lap may be set at an angle to the axis 
of the work, the setting being effected by measuring 
pins used in connection with gauge blocks. The lap 
heads are mounted on slides for adjustment to different 
sizes of work, the movement of the top lap, above 
referred to, being made on an auxiliary slide and being 
effected by a lever. The downward movement is 
limited by a positive stop. 

The principle underlying the design is that of com- 
bining three motions in one machine, viz., rotation, 
reciprocation and a relative sliding motion between 
the lap and the gear-wheel tooth faces. The latter is 
effected by setting the laps at an opposed angle to the 
gear wheel, an arrangement comparable with that 
adopted in the rack gear-finishing machine. The 
resultant sliding action is very nearly uniform and the 
whole depth of the tooth is thus lapped to a consistent 
degree. The laps, in consequence, wear uniformly 
also and have thus a long working life, a typical case 
being a life of 60 production hours at 20 wheels lapped 
perhour. The crossing of the axes removes a difficulty 
tending to arise with plain axial reciprocation, which is 
that the material may be removed more rapidly at 
other parts of the tooth face than the pitch line. To 
correct this unlapped pitch-line condition, the amount 
of crossed axis and speed of reciprocation and brake 

ure must be synchronised for the particular gear 

ing lapped and the machine provides for this condi- 

tion. Incidentally, spacing errors are more readily 

corrected and lapping more speedily performed by 
using three laps instead of one. 

The hydraulic brake on each lap spindle may be set 
to any predetermined pressure and the speed of lapping 
can thus be varied as desired. The rotation of the 
work in each direction can also be varied. The changes 
are made in $-minute cycles. Thus, it may be desirable 
to lap each side of the gear tooth for an equal length 
of time, or the driving side of a gear, revolving in use 
in one direction, may be lapped for a longer time than 
the following side. The speed of the table reciprocation 
can also be varied. The machine will handle gear 
wheels between } in. and 13 in. in diameter, the maxi- 
mum face width being 2} in. and the maximum distance 
between the centres being 14 iu. A motor of 3 h.p. 
is required for the drive. As an example of its working 
accuracy, an actual case may be cited, viz., an helical 
gear with a face 1 in. wide with errors from 0-001 in. 
to 0-002 in. in lead was corrected to within 0-0002 in. 
and 0-0003 in. on 90 per cent. of the face. 

As a complement to the gear-finishing and lapping, 
Messrs. Michigan Tool Company have designed th« 
simple machine for checking the accuracy of contour 
of involute teeth shown in Fig. 4, Plate XI. As is 
well known, if a gear wheel with correct involute teeth 
is rolled with its base-line along a straight edge, a 
point originally in contact with the base of the tooth 
and coincident with the straight edge, will not be 
displaced, the face of the tooth merely sliding over 
the point. In the machine here described, the gear 
wheel to be tested is rotated round a fixed axis and not 
rolled while the contact point is given the necessary 
tangential displacement. The point, or stylus, is 
connected to a dia] indicator and, with a correct involute 
shape of tooth, does not move as the gear wheel is 
rotated. A flatter or fuller contour than the normal is, 
however, indicated by a movement of the pointer 
of the dial, one way or the other. The machine will 
take gear wheels up to 12 in. in diameter by 12 in. 
width of face, and requires neither master forms nor 
master base-circle discs, adjustment for different sizes 
of gear being effected by a sine bar. This is th 
circular bar, capable of partial rotation in a horizontal 
plane, seen in the foreground of the figure. The saddi 
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on which it is mounted is traversed along a slide by 
contact with a friction disc integral with the spindle 
on which the gear wheel is mounted. 
The head carrying the stylus and dials moves, on 
balls in Vee-grooves, on a slide at right angles to the 
sine-bar slide, and has a projecting point in contact 
with the sine bar. As this bar is set at an angle to its 
direction of traverse and the indicating head is kept in 
contact with it by means of a counterweight, it follows 
that movement of the bar along the slide due to the 
rotation of the friction disc, is translated into movement 
of the head in a direction at right angles to that of the 
bar. The movement of the head must, however, be 
regulated to suit the size of the gear wheel under 
examination. This is done by setting the sine bar 
at such an angle that the difference between the length 
of are of 1 deg. of rotation of the friction disc and that 
of | deg. of the base circle of the gear wheel is compen- 
sated. A scale on the sine-bar saddle slide indicates 
each degree of rotation of the work, so that the angular 
position of a contour defect can be ascertained. The 
stylus is reversible and two indicating dials are fitted, 
an arrangement enabling both sides of a gear tooth to 
be checked without having to reverse the wheel on the 
spindle, as well as conducing to consistency of examina- 
tion and reducing the time needed for complete checking. 
In any case, the readings can be rapidly made and the 
charting of the results for comparison is readily effected. 
The fourth machine of those mentioned at the 
beginning of this account is shown in Fig. 10, page 163, 
and is designed for checking the lead of helical gears 
on the principle that the lead is constant whether 
measured at the root diameter, pitch diameter, or 
near the outside diameter of the gear, whereas when 
the angle of the spiral is being checked that angle 
changes in relation to the diameter. The sine-bar 
method is again adopted in this machine. The gear 
to be tested is either mounted on an arbor or supported 
on its own shaft between centres, the maximum distance 
between the latter being 12 in. Movement is given to the 
machine by the rotation of the hand wheel in the front 
of the base. This moves the saddle carrying the sine 
bar and the stylus in a direction parallel to the axis 
of the gear wheel, that is, the stylus traverses the 
face of the tooth along its length. The movement of the 
carriage produces a corresponding rotation of the gear 
wheel as the stylus moves along the face. This move- 
ment is effected by friction drums on the spindle carrying 
the gear wheel on centres, the function of the sine bar 
being that of synchronising the rotational and longi- 
tudinal movements in accordance with the lead of the 
wheel under test. When there is any vertical move- 
ment of the stylus, due to the lead differing from that 
for which the machine is set, this is made evident 
by dialindicators. Gear wheels up to 16 in. in diameter 
and having any lead from 10 in. upwards and either 
right- or left-hand spirals may be tested on the machine. 
It may not be inappropriate to mention here that 
Messrs. Michigan Tool Company employ the sine-bar 
principle in a machine for checking the contour of the 
cutting teeth of hobs. The use of the sine bar dispenses 
with the necessity of having a number of interchangeable 
angle blocks for different pressure angles, and by means 
ofa multiplying device it is possible to check the contour 
of hob teeth by this machine within a variation of one 
0-0001 in. A companion machine, also having the 
sine-bar device, is manufactured for testing the lead 
of hobs, worms, &c. In this case, the possibility of 
lead-screw errors conflicting with errors in lead of 
the hob is eliminated, as is also the necessity for 
making a master lead screw for every different pitch 
of hob. 








l2-rr. Svrarintess Street Conveyor Beut.—A long 
flexible stainless steel conveyor belt, over 12 ft. wide 
and to carry a load of 3 tons per running metre, has 
lately been produced by the Swedish Sandvik Iron and 
Steel Works. This belt constitutes probably a world’s 
record in its line; it has been made for a European 
sugar mill. 


British CHEMICAL STANDARD FOR ALLOY Irons.—In 
view of the increasing interest in alloy cast irons, the 


British Chemical Standards Headquarters (Messrs. 
Ridsdale and Company) 3, Wilson-street, Middlesbrough, 
have prepared and are now issuing the first of a series of 


irons containing special elements. The standard turnings 
have been carefully analysed, as heretofore, by a number 
of experienced chemists representing the different 
interests involved, namely, the British Cast Iron Research 
Association, independent analysts, a Government 
Department, a ferro-alloy manufacturer, and producers 
and users of alloy cast irons. All the usual constituent 
elements of a cast iron have been standardised, and, in 
addition, nickel (1-71 per cent.) ; chromium (0-405 per 
cent.) ; and molybdenum (0-36 per cent.). The standard 
18 issued in bottles containing 500 grammes, 100 grammes, 
50 grammes, and 25 grammes. Each bottle is provided 
with a certificate showing the analysis of each chemist 
together with an outline of the methods used. The 
method for determining the molybdenum has been dealt 
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LABOUR NOTES. 
AppREssIN¢G the Swedish Miners’ Union at a meeting 
held in Stockholm last week to celebrate the 40th 
anniversary of the organisation, Mr. Ebby Edwards, 
the secretary of the Miners’ International Federation, 
said that there was need for the workers to be more 
internationally-minded. Capitalism was now world- 
wide; no nation could live to itself. The Miners’ 
International had been pressing for years for an inter- 
national agreement on production, distribution and 
prices as a means of preventing the serious international 
competition that was depressing the workers’ standard 
in every country. Every country was bidding for a 
share in a reduced world market, and subsidies, quotas 
embargoes and other devices were being used with the 
object of gaining advantages. Unfortunately, the 
battle for coal markets re-acted on the bodies and 
souls of those with no means but the power to labour. 





To-day, Mr. Edwards continued, trade agreements 
were being arrived at with the assistance of Govern- 
ments, and international cartels were being formed. 
Only recently, British and Polish coalowners had 
entered into an arrangement which prevented suicidal 
competition. The British Iron and Steel Federation 
was now part of an international steel cartel. The 
time had arrived, Mr. Edwards declared, to embody 
international trade union standards in international 
measures of trade regulation. Organised labour must 
have its international machinery so equipped as to 
be able to enforce its principles internationally, as 
it did nationally, on employers and Governments. 
Agreements on trade, finance and selling prices alone 
were not enough. International agreements must 
provide that the wages, hours and conditions of the 
workers were respected internationally. 


The Ministry of Labour estimates that on July 22, 
1935, there were approximately 10,381,000 insured 
persons, aged between 16 and 64 in employment in Great 
Britain. This was 20,000 more than a month before, and 
234,000 more than a year before. Employment improved 
in the engineering, iron and steel and motor-vehicle 
industries, electric cable and apparatus manufacture, 
the woollen and worsted and hosiery industries, the 
transport and distributive trades. and hotel and board- 
ing house service. There was also a reduction in the 
unemployed in the coal-mining industry. On the 
other hand, employment declined in the tailoring, 
boot and shoe and cotton industries, and in building 
and public-works contracting. Owing to local holidays, 
there was a increase in the numbers registered as 
temporarily stopped in the jute industry. 


On July 22, 1935, the numbers of unemployed 
persons on the registers of employment exchanges 
in Great Britain were 1,501,226 wholly unemployed, 
393,198 temporarily stopped, and 78,517 normally in 
casual employment, making a total of 1,972,941. This 
was 27,169 less than the number on the registers on 
June 24, 1935, and 153,319 less than a year before. 
The total on July 22, 1935, comprised 1,584,554 men, 
58,034 boys, 281,712 women, and 48,641 girls. 


Of the persons on the registers at July 22, 1935, 
about 49 per cent. were applicants for insurance benefit 
and about 37 per cent. for unemployment allowances, 
while about 14 per cent. were uninsured or were for 
other reasons not entitled to apply for benefit or unem- 
ployment allowances. In the case of about 46 per cent. 
of the total of 1,694,593 persons on the registers who 
were applying for benefit or unemployment allowances, 
the last spell of registered unemployment had lasted 
less than six weeks ; for about 56 per cent. it had lasted 
less than three months; and for about 66 per cent. 
less than six months. About 23 per cent. of the total 
had been on the register for 12 months or more. A 
considerable proportion of the persons who have been 
on the register for extended periods will have had 
one or more short spells of employment, lasting not 
more than three days each, during such periods, 





Between June 24 and July 22, the numbers of un- 
employed persons on the registers decreased by 9,732 
in the London area, 6,256 in the South-Eastern area, 
7,527 in the South-Western area, 20,293 in the North- 
Eastern area, 202 in the North-Western area, and 6,194 
in Wales. They increased by 4,133 in the Midlands and 
18,902 in Scotland. As compared with the position at 
July 23, 1934, there were on July 22, 1935, 37,966 fewer 
unemployed persons in coal-mining; 13,293 fewer in 
engineering, 12,507 fewer in building, 8,884 fewer in 
shipbuilding, and 5,391 fewer in iron and steel manu- 
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Under the agreement, to which we alluded a week 
ago, between the National Federated Electrical Asso- 
ciation and the Electrical Trades Union, Grade “A” 
operatives are to be paid at the rate of 1s. 83d. per hour, 
including travelling allowance. Until further notice, 
however, the rate is subject to an addition of 5 per cent., 
making a total of 1s. 93d. per hour. The rate for Grade 
* B” men is ls. 63d. per hour; but in the Mersey area, 
within a radius of 10 miles from the Liverpool Landing 
Stage, and also including Runcorn, Widnes and St. 
Helens, an additional Id. per hour is to be paid until 
further notice in lieu of travelling time, making a total 
of ls. 73d. perhour. The Grade * C” rate is 1s. 54d. per 
hour, and that for Grade “ D”’ 1s. 4}d. per hour. These 
rates come into operation on the second pay day this 
month for the pay period immediately succeeding that 
pay day and they will remain current until, and 
including, the first pay day in June, 1936, for the pay 
period covered by that pay day. 





Steel Facts, a publication of the American Iron and 
Steel Institute, says that, following the decision of the 
United States Supreme Court invalidating N.R.A. 
codes, a general meeting of members of the Institute 
unanimously adopted a resolution declaring that the 
companies which they represented would individually 
and voluntarily maintain the current rates of pay, 
maximum hours of labour and standards of fair com- 
petition embodied in the Steel Code. They undertook 
further to protect the employees’ rights of collective 
bargaining. According to Mr. E. G. Grace, the presi 
dent of the Institute, the American steel industry 
“has always stood for the open shop, a _ position 
which has been staunchly supported by employees 
themselves.” 





A survey carried out by the American Iron and Steel 
Institute shows that more than 90 per cent. of the 
employees in the industry are actively participating 
in employee representation plans. During 1934, more 
than 15,600 questions were settled through the collective 
bargaining arrangements set up under these plans, 
and of these, approximately 11,500, or 73 per cent., 
were decided in favour of employees, while only 2,574, 
or 16-4 per cent., were decided against the employees. 
Compromises were reached in 6 per cent. of the cases, 
and 4-6 per cent. were withdrawn. 


Part 4 of the report of the Chief Registrar of Friendly 
Societies for 1934 contains some interesting figures 
relating to the political funds of trade unions since the 
method of collecting contributions was altered in 1927. 
In 1927 there were 2,224,000 contributors belonging to 
registered trade unions and 137,000l. were collected. 
In 1928, after the alteration of the method of collection, 
the number of contributors fell to 1,634,000 and the 
contributions to 100,000]. There were small increases 
in 1929 and 1930. In the succeeding three years, 
however, there were decreases, the figures for 1933 
being 1,481,000 and 105,000/., respectively. Only 
57 per cent. of the total membership of these registered 
unions contributed to political funds. The total funds 
available for expenditure on political objects by the 
unions amounted at the end of the year to 296,000/., 
and of that sum 115,000/. was held by the National 
Union of Railwaymen, 40,0001, by the National Union 
of General and Municipal Workers and 36,0001. by the 
Durham Miners’ Association. 


The report of the General Federation of Trade 
Unions for the second quarter of the current year 
states that there are now 94 affiliated societies, 64 of 
which are on the higher scale, 27 on the lower scale and 
3 on both scales. The gross membership is 364,351. 
The membership on which contributions are based is 
354,660 of whom 226,615 are on the higher scale, 
118,295 on the lower scale and 9,750 on both scales. 
During the quarter, 6,491/. 2s. 3d. was received in 
contributions and 3781. 0s. 10d. paid out in benefits. 


In his preface to the report, Mr. Appleton, the general 
secretary, says :—‘* Reports from the unions suggest 
that some are recovering membership, though most of 
them have to face the competition of the shop clubs 
and the poaching of those organisations which enrol 
anything from charwomen to fortune-tellers. . . These 
organisations sometimes offer benefits which no 
competent actuary would sanction. They have two 
safeguards—one an ‘ in-and-out ’ membership, the other 
the legal bar imposed by Section 4 of the Trade Union 
Act of 1871. Number one safeguard gives them @ 
number of temporary members known colloquially 
as ‘ins and outs.” These are seldom in long enough 
to qualify for benefit; but their few months’ contribu- 
tions swell the general fund and give some sort of 








with at some length and will no doubt be of interest. 


facture. 


justification for the promises made. Number two 
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safeguard applies to all trade unions and_ bars legal 
action by any member to recover benefits which the 
organisation is unable or unwilling to pay.” 


The section of the 1871 Trade Union Act alluded to is 
admitted by Mr. Appleton to have advantages as well 
as disadvantages. “It safeguards funds,” he says, 
“ by barring the disgruntled member, but the immunity 
it gives can be used to the detriment of trade unions 
which seek to secure contributions bearing some 
relationship to benefits. It would be difficult and, 
possibly, dangerous to alter the law. The remedy lies 
in the hands of the men and women who are invited 
tojoin. Ifthey study the rules of the canvassing organ- 
jsation, it should be possible for them to see whether 
the ‘ ninepence for fourpence’ promises are realisable.” 


The Social Security Bill, which was passed on Friday 
last week by the United States Senate, prevides for: 
(1) Compulsory unemployment insurance to which 
employers and workers contribute ; (2) old age pen 
sions for the necessitous outside the compulsory insur- 
ance regulations; (3) Federal Government grants 
in aid of needy and sick mothers; and (4) extensions 
of the public health service. 


A Bulgarian Order recently issued, contains provi- 
sions relating to working hours in the building industry. 
Normal hours of work for each period of 24 hours are 
fixed at eight by day or six by night. Where there 
is only one shift, the daily time-table is from 7 to 11 a.m. 
and from 2 to 6 p.m. Where several shifts are employed, 
a break of at least one hour must be provided towards 
midday, and two hours’ rest in all must be allowed 
during the day. Not more than four consecutive hours 
may be worked without a break. On night shifts 
a break of at least an hour must be allowed towards 
mid-night. Workers who have been employed during 
the day may not immediately be put on night shift, 
and vice versa, a rest period of 12 hours being compulsory 
between two spells of work. Day and night shifts 
must change over every three days, the same shift 
not being allowed to work constantly either by night 
or by day. Building undertakings working by night 
must report the number of workers employed and the 
hours worked to the competent factory inspector. 
The time-table of working hours and rest periods must 
be posted up in a conspicuous place. 


Overtime is allowed in the case of unavoidable cir- 
cumstances, such as landslide, fire, flood, &c., and in 
the case of concrete work which cannot be interrupted 
at will. In the latter case, the working day may be 
extended by two hours. All exemptions from statutory 
working hours require a previous permit from the 
factory inspection service, or, in places where that 
service is not represented, from the municipal authori- 
ties. Overtime must be paid at the rate of time and 
a quarter. 


The Japanese Nationa] Confederation of Industrial 
Associations has requested the Director of the Bureau 
of Social Affairs to insert the following provisions in 
the Imperial Ordinance for the administration of the 
Factory Act, the Miners’ Regulations and the Workers’ 
Relief Act :—(1) Ifan employer, for the sake of enabling 
his workers to receive benefits in case of injury, sickness 
or death, has concluded a contract with an insurance 
company and taken the responsibility for the payment 
of the total amount of the insurance premiums, desig- 
nating as beneficiaries persons to be entitled to com- 
pensation under relevant laws or regulations, he shall 
be exempted from the liability for relief under such laws 
or regulations, to the extent to which the amount of 
benefits is paid in accordance with the contract con- 
cluded with the insurance company. (2) If an 
employer, for the sake of enabling workers or miners 
in his employ to receive benefits upon termination 
of their employment contract, has concluded a contract 
with an insurance company, has taken responsibility 
for the payment of the total amount of insurance 
premiums, and has designated the workers or miners 
as beneficiaries, he shall be exempted from giving 
compensation on the t«ermination of the employment 
contract as prescribed in the laws or regulations con- 
cerned, to the extent to which the amount of benefit 
is paid in accordance with the contract concluded 
with the insurance company. 


Industrial and Labour Information recalls that the 
National Confederation of Industrial Associations, 
on the initiative of members, established a group life 
insurance company with which the employers could 
conclude a collective contract, covering their liability 
under the heads indicated. They now desire to be 
exempted from double responsibility for the relief 
of workers. 
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OVERBURDEN BUCKET-DREDGER 
EXCAVATORS. 


In 1933, we described in these columns, a large bucket- 
dredger excavator constructed by Messrs. Maschinen- 
tabrik Buckau-R.Wolf A.G. of Magdeburg, for use in con- 
nection with brown-coal open-cut mining,* and since 
that date have published a second article describing 
the evolution of these machines for this particular 
class of work.t More recently the overburden with 
which these machines are intended to deal, has been 
found to increase in depth, and the capacities of even 
such large machines as that dealt with in 1933, have 
been found inadequate to meet the altered conditions. 
Two still larger excavators have, therefore, recently 
been constructed and put to use, and these we illustrate 
in Figs. 1 to 3 above and on page 167 and in Figs. 4 to 
7, page 170. They are the largest of their kind in the 
world, but have not been built with any idea of creating 
a record, but for the genuine purpose of attaining 
economy in operation. 

Both machines have been constructed by Messrs. 
Maschinenfabrik Buckau-R. Wolf A.G. They have 
buckets of 1-57 cub. vards capacity each, their maxi- 
mum rate of excavation being 2,160 cub. yards per hour, 
compared with the previous highest capacity of 
1,500 cub. yards. Of our illustrations, Figs. 1, 3, 4 
and 5 refer to one machine, which we will style No. 1, 
and Figs. 2, 6 and 7 to No. 2. 

Dealing with No. 1, of which some particulars are 
given in Fig. 1, and a general view in Fig. 4, page 170, 





* ENGINEERING, vol. cxxxv, page 406. 
+ Enoiveerine, vol. cxxxvii, pages 371, 508, ef seg. 
(1934). 





CoOUNTERBALANCE SipE oF No. 2 Excavator. 


the weight of this machine is 1,200 tons, carried on 
altogether 120 axles, i.e., 60 axles or 120 wheels for 
each track. The latter are grouped into ten 12-wheel 
swivelling bogies. Eight bogies are grouped under 
equalising girders, to form four groups of 24 axles each. 
The remaining 24 axles are grouped in two bogies of 
12 axles each. The whole weight of the excavator is 
taken by hudraulic cylinders on two of the 24-axle 
bogies and the two 12-axle bogies, there being pivots 
on the remaining 24-axle bogies. 

The machine is traversed by six electric motors of 
58 horse-power each driving 48 of the 120 axles. In the 
previous largest machine the driving motors were 
housed in the central part of the carriage structure, the 
drive being taken by shafts to the motors. In the 
present instance, the motors are arranged at a lower 
level giving a more direct drive, four of the motors 
being placed on the side of the equalising girders and 
two slung under the main framing close to the central 
bogies. The travelling speed can be controlled 
electrically between 5 m. (16-4 ft.) and 14 m. (45-9 ft.) 
per minute. 

The bucket chain is driven by two 400-kW motors 
(1,088 h.p.). The drive to the top bucket chain sprocket 
shaft includes speed reduction gears and a large belt 
and pulley for each motor, one set being shown in 
Fig. 3, page 167. Each reduction gear set includes a 
sliding-dog clutch, pressure lubricated, a safety shearing- 
pin coupling, and brake for each motor. When 
the bucket chain is stopped by de-clutching, or by 
the release of a safety appliance, the supply of current 
of the travelling and slewing motors is positively 
interrupted. In all, this excavator is fitted with 
23 motors having a total capacity of 1,980 h.p. 

No. 2 excavator, shown in Fig. 6, page 170, is of the 
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same general type as No. 1. It weighs 840 tons and 
runs on 84 axles, of which 56 are arranged on the 
boom side of the machine and 28 on the side of the 
counterbalance, as shown in Fig. 2. There are three 
traversing motors each of 50 h.p. and the travelling 
speed ranges from 7 m. (23 ft.) to 18 m. (57 ft.) per 
minute. The two main motors for driving the bucket 
chain are of 800-kW. capacity. The main drive is 
shown in Fig. 7, page 170, and is similar in its general 
features to the drive of the larger machine shown in 
Fig. 3. 

The bucket chains of both excavators are fitted with 
40 buckets and the rate of discharge is 23 buckets per 
minute, the chains running at a speed of 1 m. per 
second. The jib, boom, machinery platform, etc., are 
capable of being slewed, being mounted on rollers 
running on a track on the undercarriage. There are 
eight rollers arranged in four pairs, but in order to 
ensure proper apportionment of the weight of the 
revolving parts it is distributed through three points, two 
of the pairs of rollers being under a single equalising 
beam. This is the same arrangement as that described 
in the first article referred to above. Each machine 
has two air-compressing plants of a combined maximum 
capacity of 70-64 cub. ft. per minute, compressed air 
being employed for the control of the doors of the chutes, 
for operating the compressed-air couplings in the 
main drives of the bucket chains, for working the 
brakes, and for the tensioning rollers of the bucket 
chain. The structural parts are built up of steel, having 
a tensile strength of 52 kg. per square millimetre 
(72,944 lb. per square inch), rolled sections and 
riveting being employed. 








_ THE Iron anv STeEt InpustrRy oF CZECHOSLOVAKIA.— 
The production of pig iron in Czechoslovakia during the 
first six months of 1935 amounted to 475,000 tons, com- 
pared with only 291,000 tons in the corresponding period 
of 1934. Similar figures for steel were 564,000 and 
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Bucket-CHain Drive oF No. 1 Excavator. 


THE LATE MR. K. S. MURRAY. 


Ir is with great regret that we have to record 
the death of Mr. Kenneth Sutherland Murray, 
M.I.Mech.E., which occurred on Thursday, August 8, 
a regret that will be shared not only by many engineers, 
but all who are interested in British industry, for the 
development on a commercial scale in this country of 
the manufacture of oxygen gas, was very largely due 
to the steady efforts of Mr. Murray. At the time of his 
death, Mr. Murray was honorary Life Governor of 
Messrs. The British Oxygen Company, Limited, and, 
in addition, he acted in a consultative engineering 
capacity, his retirement from closer participation in 
the firm’s affairs having taken place as recently as 
December, 1933. At this date he had been managing 
director of the company for nearly 30 years and its 
Chairman for nine years, and had been connected with 
it in various eapacities since the year 1886. As Mr. 
Murray was born in the year 1862, thus being in his 
73rd year at the time of his death, it will be realised 
that the greater part of his working life had been spent 
in the oxygen industry and his knowledge of it was 
therefore exceptional. As early as 1890, he read an 
informative paper on “The Mechanical Appliances 
Employed in the Manufacture and Storage of Oxygen” 
before The Institution of Mechanical Engineers of 
which he had recently been made a member. This 
paper, printed in abstract in ENGINEERING, vol. xlix, 
page 149 (1890) gave an account of the barium-oxide 
extraction process then carried on at the Horseferry- 
road works of Messrs. Brin’s Oxygen Company, which 
process was later superseded by the liquid air process, 
the change in manufacture being accompanied by a 
change in the company’s title to the now universally- 
known * The British Oxygen Company Limited.” An 
account of the new plant was given in ENGINEERING, 
vol. lxxxiii, page 506 (1907). We make these references 
to enable our readers to obtain some idea of the early 
work in this country in the production of oxygen, 





478,000 tons respectively. 





though they will fail to give any idea of the difficulties 


which had .to be overcome and which Mr. Murray’s 
characteristics of courage and perseverance enabled 
him to surmount successfully. 

Mr. Murray joined the Brin’s Oxygen Company in 
1886, his professional training and previous experience 
having been in locomotive engineering. He had 
served an apprenticeship of some three years at the 
Crewe works of the (then) London & North Western 
Railway Company, this practical training being 
followed by a session of engineering study under the 
late Professor Sir Alex. B. W. Kennedy at University 
College, London. From 1884 to 1886, he was in the 
drawing office, first, that of the Brighton works of the 
former London, Brighton and South Coast Railway 
Company, and later, those of Messrs. Morewood and 
Company, Birmingham, and Messrs. Clyde Locomotive 
Works, Glasgow. As already stated, the remainder of 
his professional] life was devoted to the oxygen industry, 
using this term in its wider sense to include such 
developments as that of oxy-acetylene welding, the 
production of calcium carbide, etc. It is hardly 
necessary to speak here of the growth of the company 
of which Mr. Murray was the head, but it may be 
mentioned that at the function marking his retirement, 
some 40 works and offices were represented. At this 
function Mr. Murray’s interest in the workpeople of the 
company was strikingly shown. A collection had been 
made to express the regard in which Mr. Murray was 
held by directors, staff and employees alike, but of 
this he accepted only a silver casket and a book of 
2,500 signatures, the balance of the amount, some 
3001, being added to a fund he had founded some years 
previously to help employees in cases where illness or 
other misfortune overtakes their dependents. 








LETTER TO THE EDITOR. 


EARTHQUAKES AND BUILDINGS. 


To tHe Eprror or ENGINEERING. 


Srr,—It would seem from Mr. Creskoff’s letter, on 
page 126 of your issue for August 2, that his gravamen 
arises from the fact that my former communication 
on the subject was confined to matters concerning actual 
structures, which are in general systems consisting 
of many members and, consequently, joints, with each 
of which are associated constraints of various kinds. 

The principal points in the letter before me may be 
referred to under one heading, since my comments 
apply also to the general treatment followed by Mr. 
Creskoff in his Dynamics of Earthquake-Resistant 
Structures, as well as to the papers of his that I have 
had the pleasure of reading. The material part of the 
method followed in these contributions to the subject 
relates to the natural vibrations of buildings generally, 
which is a matter that is only remotely connected with 
the practical problem of estimating the stresses pro- 
duced on a structure by a dangerous kind of disturbance. 
In these circumstances, the only interval of time that 
concerns an engineer is that during which the building 
is executing the forced vibrations that cause the damage. 
Having regard to the fact that gravity, as well as inertia, 
forces are included in the system, during that interval 
the nodes are in general not situated at the correspond- 
ing points for natural vibrations, under which condi- 
tions the motion is not of the type implied in Mr. 
Creskoff’s contribution on page 618 of your issue for 
June 14. It is therefore extremely difficult to see 
how the results obtained from the investigations 
referred to in the seventh paragraph of Mr. Creskoff’s 
letter can be applied directly in the process of deter- 
mining the stresses acting on a structure during an 
earthquake having an intensity exceeding VII on the 
Rossi-Forel scale, say. That is the outstanding question 
to be solved, and the natural frequency becomes of 
secondary importance when a building is subjected 
to the effect cf intense stresses during the forced 
motion. 

As is shown in the Report of the Bridge Stress Com- 
mittee, the examination of the vibrations of a railway- 
bridge acted upon by an approximately harmonic 
disturbance is a matter that necessitates a considerable 
amount of labour before the end of an investigation 
is attained. The same is, at least, true in the case of 
problems relating to earthquakes, which involve 
the consideration of disturbances that may vary from 
something resembling an impulse to the propagation 
of a very complex wave. We should by all means 
simplify as much as possible the actual problem, but 
it is clearly a disservice to the study of the subject 
to “ simplify ” out of existence the earthquake and the 
foundations. 

Since Mr. Creskoff is discussing something quite 
different from the problem I had in mind when writing 
my previous letter, I must not occupy more of your 
valuable space. 

Yours faithfully, 


Shipley, D. LaveHaRNE THORNTON. 








August 5. 
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ENGINEERING TRAINING AND 
EDUCATION. 


King’s College, London.—The syllabus of courses for 
1935-36 of the Faculty of Engineering of the University 
of London, King’s College, Strand, London, W.C.2, 
has recently been published. Degree and diploma 
courses are available in all branches of engineering, 
and complete time-tables and detailed information are 
contained in the syllabus. Particulars of scholarships 
prizes, and bursaries, college societies, student hostels, 
and fees are also included in the pamphlet which is 
obtainable from the Principal of the College at the 
address given above. The Michaelmas term opens 
on October 9, but we understand that the Dean of the 
Faculty, Professor Gilbert Cook, will be in attendance 
daily (except Saturdays), from Tuesday, September 24, 
until the beginning of the term, to interview parents and 
prospective students, between the hours of 10.30 a.m. 
and | p.m. 

Technical College, Bradford.—A copy of the syllabus 
of the diploma and special day courses held at the 
Technical College, Bradford, has just reached us. The 
diploma courses are arranged in the departments of 
textile industries, chemistry, dyeing, civil, mechanical 
and electrical engineering, and physics. These courses 
will also meet the needs of those students who wish 
to present themselves for the honours degree examina- 
tions of the University of London. Special day courses 
are arranged in all departments to mect the require- 
ments of students who are preparing for special exami- 
nations or who may need preparation for particular 
sides of industrial work. The 1935-1936 seasion, 
which, incidentally, is the 54th, will begin on Septem- 
ber 24. Copies of the prospectus may be obtained 
from the Principal of the College. 

The Royal Sanitary Institute-—The autumn session 
of training courses for candidates desiring to enter for 
the examinations held by the Royal Sanitary Institute 
in sanitary science and for sanitary, smoke and other 
inspectors, and for associateship of the Institute in 
general hygiene and sanitation, will commence on 
Monday, September 16. Particulars of the lecture 
courses and syllabuses of the examinations are obtain- 
able from the secretary of the Institute, 90, Buckingham 
Palace-road, London, 8.W.1. 








PERSONAL. 


Messrs. Hick, HARGREAVES AND Company, Limirep, 
Soho Lron Works, Bolton, inform us that Mr. C. 8. 
Robson has resigned the chairmanship of the company, 
but retains his seat on the board. Mr ’. D’Arey 
Madden, the managing director, has been elected chair- 
man 

Dr. T. B, Moruey is leaving the Municipal College of 
Technology. Manchester, to take up the appointment of 
head of the Department of Mechanical and Civil Engineer 
ing at Sunderland Technical College. 

Mr. R. A. Rippies, locomotive assistant to the Chief 
Mechanical Engineer, London, Midland and Scottish 
Railway, Euston, has been appointed principal assistant 
to the Chief Mechanical Engineer, and Mr. H. Cuampers, 
technical assistant and chief draughtaman, Derby, has 
been promoted to the position of locomotive and personal 
assistant to the Chief Mechanical Engineer. 

Dre. Wiut1am Ors Horcuxiss, president of Michigan 
College of Mining and Technology for the past ten years, 
has been elected to the presidency of Rensselaer Poly- 
technic Institute, Troy, N.Y., U.S.A., in succession to 
the late Dr. P. C. Ricketts, who died last December 
Dr. Hotchkiss will assume office on September 1. 


Messrs. Tue Patent Gear AND Metat HARDENING 


Company, Liurrep, 69, Horseferry-road, London, 8.W.1, | 


have now changed their name to Messrs. SHorRTER 
Process Comvany, Limirep, and are moving their head 
office and main works to Celtic Works, Savile-street East, 
Sheffield, 4 

A British private company, formed under the auspices 
of the American company, Messrs. Commerctat Sot- 
VENTs CORPORATION, in conjunction with Messrs 
Barrer Trapine Corroration, Limrrep, 14, Waterloo 
place, London, 8.W.1, is establishing a large factory for 
the manufacture of commercial chemical solvents at 
Bromborough Port. Cheshire. The raw material is sugar 
from which are produced acetones, butanols, 
Production is to commence in 


mnolasses, 
alcohols and methanols. 
October 








Manurac 

British 
36 and 
at the 
W.C.2, 


Bririsun Fie AND ALLIED 
ASSOCIATION The annual dinner of the 
Allied Manufacturers’ Association, 
London, W.C.2. will be held 
Great Queen-street, London, 


ur LRICAI 
rURERS 
Flectrical and 
‘8. Kingsway 
Rooms, 


Connaught 
on November 


ny EXHIBITION 

given a preliminary notice regarding 
Machine ry Exhibition, to be held at Bingley Hall, 
Birmingham, from September 20 to 28. We now learn 
that the opening ceremony will be performed by Captain 
H. F. ©. Crookshank, M.P.. Secretary for Mines, at 
12.30 p.m. on the first day. The doors of the Exhibition, 
however, will be open at Il a.m. The organiser is 
Mr. John Atack, 49, Wellington-street, Strand, London, 
W.C.2, from whom further information is obtainable. 


Face MAcnwInt We have already 


the Coal-Face 


(Oal 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 

Galvanised-Iron Wire required for the Posts and 
Telegraphs Department, and 30 miles of 7-strand 
galvanised-steel wire. Indian Stores Department, Simla ; 
August 27. (T.Y. 5,163.) 

Copper Wire, hard-drawn, 150 lb. per mile, 10 tons. 
Posts and Telegraphs Department, Wellington, N.Z. ; 
October 15. (T.Y. 5,172.) 

Bulldog Grips for wire ropes, 2,000. Public Works 
Department, Wellington, N.Z.; September 24. (T.Y. 
5,176.) 

Tramway Rails, 100 tons. 
Tramways, N.Z.; Septembe 


Dunedin City Corporation 
r27. (T.Y. 5,178.) 
electrically-driven, automatically- 
controlled, with motors, piping, &c. City of Cape Town 
Electricity Department ; September 25. (T.Y. 5,181.) 

Mild-Steel Tank, riveted, cylindrical, of about 12,000 
gallons capacity, with a small quantity of galvanised- 
iron piping ; September 16. (T.Y. 5,183.) 

Generating Plant and Pumping Sets, comprising a 
Diesel-driven 250-kVA alternator, three electrically- 
driven centrifugal pumping sets, and nine electrically- 
driven piston pumping sets, each for deep-well service, 
together with auxiliaries and accessories. Argentine 
National Sanitation Works Department, Buenos Aires; 
September 24. (T.Y. 10,030.) 

Number Plates, enamelled, for street lights, together 
with frames and fittings. Cape Town Electricity 
Department ; September 4. (T.Y. 10,039.) 

Carpenters’ Tools, locks, bolts, hinges, nails, screws, 
&e. Ministry of Education, Stores Department, Cairo ; 
September 14. (T.Y. 10,044.) 


Sewage Pumps, 


| 








BOOKS RECEIVED. 

No. 614. Economic 
Report. By T. I. 

Office. [Price 


Department of Overseas Trade. 
Conditions in Cuba, April, 1935. 
Rees. London: H.M. Stationery 
ls. 6d. net.) 

Ministry of Health, 
Standardization and Simplification of the Requirements 
of Local Authorities. London: H.M. Stationery Office. 
[Price 6d. net.] 

Universal Directory of Railway Officials and Railway Year 
Book, 1935-1936. London: The Directory Publishing 
Company, Limited. [Price 20s. net.] 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1633. Reduction of Draughti- 
nessa in Open Cockpits. By B. Locxspetser and A. 
GranaM. [Price ls. 6d. net.] No. 1637. Aircraft 
Vibration. By H. Constant. [Price 2s. 6d. net.] 

1642. Whirling Arm Experiments on 
Stability. By Dr. A. 8. Hacumay and C. H. Buree. 
[Price ls. 6d. net.) No. 1644. Effect of Mass Distribu- 
tion on Spinning Equilibrium. By 8. B. Gates and 
R. H. Francis. [Price ls. net.] London: H.M. 
Stationery Office. 

Descriptive Mathematics. By Joun MACLEAN. 
and London: Macmillan and Company, 
[Price 2 rs. 8 annas.] 

Das Schiffshebewerk Niederfinow. 
Ernst und Sohn. [Price 12 marks.] 

The Institution of Mechanical Engineers. Brief Subject 
and Author Index of Papers in the Proceedings, 1847 
1934. London: Offices of the Institution. 

Machine Drawing for the Use of Engineering Students 
in Science and Technical Schools and Colleges. By the 
late Tuomas Jones and T. Grupert Jones. Book I. 
Revised edition. Manchester John Heywood, 
Limited. [Price 6s.] 

Wirkung von Druckvoorspannungen auf die Dauerfestig- 
keit metallischer Werkstoffe. By Dr.-Inc. GeRHaRD 
Sercer. Berlin: VDI-Verlag G.m.b.H. 

Turbulenz. Physikalische, Statistik und Hydrodynamik. 
By Dr. Hans Gepevety. Berlin: Julius Springer. 
{Price 12-50 marks. ] 


Bombay 
Limited. 


Berlin: Wilhelm 








Dewar Researcn FeL_Lowsuir.—The 
the Royal Institution, 21, Albemarle-street, 
W.1, have awarded the Dewar Research Fellowship to 
Mr. A. R. Ubbelohde, formerly senior scholar of Christ 


Church, Oxford, and at present holder of a senior research | 


award of the Department of Scientific and Industrial 
Research. Mr. Ubbelohde, whose researches have been 
largely in physical chemistry, will take up his new 
appointment in the autumn 


Institute or Brirish Executives.—The visit of 
H.R.H. the Duke of Kent and the opening of a library 
and clubrooms on Tuesday, July 23, inaugurated a 


further stage in the development of the Institute of | 


British Executives, Swan House, Oxford-street, London, 
W.1. This body was founded some 2} years ago by 
Mr. Ronald Ogden, with the object of assisting unem- 
ployed men of executive status. Though it has done 
valuable work along these lines, it soon became evident 
to those responsible that its scope must be widened so 
as to embrace all executive men, whether unemployed or 
not. With this end in view, a clubroom and library has 
been presented by the London Parochial Charities Trust, 
and a journal by means of which the aims of the Institute 
will be promulgated is also to be launched. Further, free 
' legal and financial advice will also be available to members. 


Second Report of the Committee on the | 


Managers of | 
London, | 


CONTRACTS. 


| Messrs. InrerNatTionat ComsBustion, LIMITED, Ald- 
| wych House, Aldwych, London, W.C.2, have recently 
supplied coal- and ash-handling plant to the Carlisle 
| Electricity Works, ash-handling plant to the Metro. 
| politan Water Board, Hammersmith, coal-handling plant 
to Norwich Corporation Electricity Department, and 
coke-handling plant to Portslade Works, Brighton. 
The firm has also supplied boilers to Messrs. Shell Mex 
and B.P. Limited and to Messrs. Briggs Bodies, Limited. 

Messrs. Toe Nort Eastern Marine ENGINEERING 
Company, Lriurrep, Wallsend-on-Tyne, are constructing 
the steam reciprocating engines for three colliers building 
for the Fulham Borough Council, and for a further collier 
under construction by Messrs. R. and W. Hawthorn, 
Leslie and Company, Limited, for Messrs. Stephenson 
Clarke and Associated Companies, Limited, London. 
The firm has also received orders for steam reciprocating 
engines for a 10,500-ton deadweight-capacity vessel, 
470 ft. in length, and for a 1,420-tons deadweight- 
capacity coasting steamer building for Messrs. Joseph 
Constantine Steamship Line, Limited, by Messrs. The 
Burntisland Shipbuilding Company, Limited. 

Tue Lonpon PassENGER TRANSPORT BoarD, 55, Broad 
way, London, 8.W.1, has placed contracts fora further 300 
seventy-seater trolley omnibuses to be used in connection 
with the schemes for the conversion of certain tramways 
to trolley-omnibus operation. Messrs. The Associated 
Equipment Company, Limited, are supplying 200 chassis, 
and Messrs. Leyland Motors, Limited, 100 chassis and 
100 bodies, while Messrs. The Birmingham Railway 
Carriage and Wagon Company, Limited, and_ Messrs 
Metropolitan Cammell Weymann Motor Bodies, Limited. 
are each supplying 100 bedies. The 300 sets of electrical 
| equipment are to be manufactured by Messrs. Associated 
Manufacturers of Electric Traction Equipment, Limited. 

Messrs. EpGarR ALLEN AND Company, LIMITED, 
Imperial Steel Works, Sheffield, 9, have, during the past 
seven or eight weeks, received orders for 26 jaw crushers 
| and jaw granulators. These, at present, are passing 

through the shops. 

Tue Lonpon AnD Nort Eastern Rartway Company 
| has placed contracts with Messrs. Metropolitan-Camme!! 
| Carriage, Wagon and Finance Company, Limited, for new 
rolling stock for the electrified lines on the nort h side of 
| the Tyne, and with Messrs. Associated Manufacturers 
| of Electric Traction Equipment, Limited, for electric train 
| equipment on the South Shields branch, which is to be 
| electrified. 

Messrs. Str WILLIAM ARROL AND Company, LIMITED, 
85, Dunn-street, Bridgeton, Glasgow, 8.E., have just 
received an order for a Box flap dock gate (under patents 
held by Mr. Edward Box, M.Inst.C.E.) for a new graving 
dock to be built in the port of Halsingborg, Sweden. A 
similar gate was supplied by Messrs. Arrol for Messrs. 
Barclay Curle’s new dock at Elderslie, and the firm have 
also two further gates of this type under construction. 

Messrs. MERRYWEATHER AND Sons, Limrrep, Green- 
wich-road, London, 8.E.10, have just secured an order 
from the City Council of Bristol for a motor turn-table 
fire escape with all-steel ladder to reach a height of 
100 ft., and with telephone equipment and a powerful 
fire pump. The operation of the fire pump and all the 
movements of the ladder will be carried out by power 
from the petrol engine which propels the machine. 
Similar machines have recently been constructed by 
Messrs. Merryweather for Manchester, Cambridge, Ilford, 
Exeter, Edinburgh, Hornsey, and Wimbledon, while others 
| are now under construction for Leicester and Grimsby. 














| 
| American Income Tax Reoutations.—The Board of 
| Trade are informed that the United States Treasury 1s 
| levying income tax on the profits of sales made in the 
| United States by agents of United Kingdom firms. It 
appears, however, that a non-United States corporation 
is liable to United States income tax in respect only of 
income from sources within that country. Income from 
the sale of goods produced without,-and sold within, the 
United States is treated as partly derived from sources 
within and partly from sources without the country, in 
| accordance with the regulations. A sale is held to take 
place when a contract is concluded and if such contracts 
are concluded outside the States it would appear that 
no liability arises. 


Creosotep Dove.as Fir at Sincarpore.—The British 
Columbia Timber Commissioner, British Columbia 
House, 1 and 3, Regent-street, London, S.W.1, informs 
us that during the past few years the Admiralty has been 
carrying out experiments at Singapore on several timbers 
to test their immunity from, or resistance to, marine 
borers. At first, experiments were confined to untreated 
timber, but when, in 1931, a plant was installed in 
England for incising and creosoting Douglas fir by the 
same process as that employed in British Columbia and 
| on the Pacific Coast of the United States, it was decided 
| to add creosoted Douglas fir treated by this process to 
the test timbers at Singapore. The logs were fixed in 
the sea in the Straits of Johore on July 1, 1932, and 
interim reports of inspection indicated that while un 
treated piles had been heavily attacked, there was no 
sign of borers on the treated piles. After nearly three 
years the treated specimens show no borings of teredo. 
although there are a few martesia borings. It should be 
noted, however, that the logs were the first to be treated 
in this country by the process mentioned, and the 
absorption of creosote was not considered satisfactory : 
on subsequent occasions progressively better absorption 
of creosote has been obtained. At present, it would 
appear that incised creosoted Douglas fir is most resistant 
to borers, but it remains to be seen how long a properly 
impregnated timber will effectively resist attack. 
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NOTES FROM THE SOUTH-WEST. | °f fuel. The export position shows a slight improvement: 
Cansane, Wednentag | — is a ape - = —— —- — se. 
Welsh Coal Trade.—The Welsh coal trade since the | aan ” The tnian aed Gor iniiaadanah Goal aan trees 
August holidays has not made the recovery that had | aoe andar ae Seas Se oan > natn 
been hoped for. Orders have not come along sufficiently | Railway companies are not buying with the same freedom 
to keep the collieries well employed, either in the steam as before the holida The re chempin market shows 
or anthracite branches, while there is rather an excess of | further weakness Found and furnace coke are 
in pe ee ere ine. The works are taking moving more freely. Sastalons: Best branch hand- 
socks Gn Band. soguhalicaieress Get'er heir ee tin Beton ne Laer ee ee 
‘ : } . 6d. >5 nec 
ge a —. nich aan beadie hd ss arte, 16s. to 17s. ; small screened nuts, 15s. to 15s. 6d. ; 
before the autumn. The steam-coal business has been | lee ie Sea ag Pie ce a ata — 
rendered more difficult by the threat of a further curtail- | slacks, 8%. to 9s. y ae x io 9 Be ” 
ment in French requirements, although it now seems that RON : 
the cut in the quota may not take place, or, if it does, | 
it will not be as serious as was thought possible a week | 
or oe —— is, however, no official information | 
from France on the subject, and buyers are acting vei y 
cautiously for the present. With. regard to halian Scottish Steel Trade.—A nat ee ee 
trade, the Italian Government seem to be having some | prevail in the Scottish steel trade ad as makers are well 
difficulty with their own importers, who object to ti supplied with orders, the current output of heavy 
creation of a government monopoly in the coal trade. | steel is on quite a | Ss seale. A stead pad nme ts 4 
This may lead to a modification of the vernment | has recently been aalivcabie tine inalieion and 
decrees on the subject. Meanwhile, the Such ckperters many new schemes have been started and as suite a 
are not getting cash for supplies previously sent, and | jose Ban of others are under consideration the emanh 
are still very reluctant to extend credit. The Portuguese | prognects for the steel trade are very promisin In 
Government are also asking for reciprocal treatment in | the Eeaste-cteat sheet trade there has been no falls. -off 
connection with purchases of pitwood from that country, | in demand, and makers have a fairly large Peano. 3 of 
and threaten purchases of coal from other countries | material heute for early delivery foo, sisies” are 
instead of maintaining their traditional policy of buying very encouraging. The a rt side of che trade is 
a hundred per cent. British coal, if they cannot get | rather better Prices are firm and are as follows :— 
better treatment. These factors have kept Welsh coal | gojler plates * o1 5s. per ton; ship plates, 81. 15s : r 
quiet for the present. With large coal in excess and pits | ton - esetions 81 ie 6d . pam Sesh eteel pe ve 
working irregularly, the prices have remained on schedule, | } rath 8l. 108 "per eon and No 24 a in sainiaouen, 
but low output resulting from the irregular working Some tis tote, lll Shen + end etree’ corrugated 
have caused the scarcity of sized classes to remain | sheets, No. 24 po ag Me uninioneaien four-ton lots, 1 r 
pronounced, and prices of this description are very firm. | ton, all delivered at Glasgow stations. toned: 
Tron and Steel Trade.—In the iron and steel and allied Malleable-Iron Trade.—The recent improvement in the 
trades of South Wales, conditions have become rather | malleable-iron trade of the West of Scotland has been 
steadier since the August holiday check. There is | wel] maintained, and the re-rollers of steel bars are also 
how a general renewal of activity, with a tendency of | much better off for work. The day-to-day demand 
outputs gradually to expand, although it will take some represents a goodly tonnage and plant is at present 
time to make up for the recent check. Among the latest | running full. The outlook is pene wm very ontiofac- 
developments is the re-starting of the bar mill at the tory riod are unchanged, and the following are the 
Pontardawe works of Messrs. Riehard Thomas & Co. otsveus quotations nae, wae bars, 91. l5e con for 
This millf{was closed down last Christmas, and for a time | home delivery ond 91. 5s. per ton “for oe ; and 
it was feared that the closing would be permanent, and | re.rolled steel | Miner 81 "12s. per ton for Ao 5 delivery 
ve the Mga — orm its activities at other | and 71. 10s. per ton for export. sh 
places. owever, considerable improvements and repairs . . C ae : : 
were lately effected and the mill ar back in epualien. Scottish Pig-Iron Trade. nditions in the Scottish 
A report that the directors of Richard Thomas and | Pig-iron trade are extremely good just now, and every 
Company, Limited, the big Welsh tinplate enterprise, | ton being tutued ous t going rapidly into consumption. 
had decided to modify their plans, which involved the | Tho 16 Sarneees Gs Wines are no more than equal to 
removal of tinplate works from South Wales, lacks | the current demand, end if general trade improves 6 
official confirmation, although there are strong hopes | larger production wil be ra ge ag oo nee 
that an announcement to that effect will be made when | been > pee their Soquasemnanes of both basio and 
the chairman returns from a tour. In most branches | hematite iron, as prices have « very Som tondeney, and 
of the steel trade the home demand keeps very steady, foundry-iron consumers are also seating Coeees Oy @ 
and there are some hopes of the tinplate works being similar reason. Export cates qs Gee ennees, “See 
better employed, the latest output being between 50 per | Sellowing aro to-day'’s market prices :—Homatite, Tie. 
cent. and 52 per cent. of the capacity. Official prices | per ton, delivered at So stew Serke; Bese een. Tee 
for tinplates, galvanised sheets, tinplate bars and pig-iron | P°T ton (subject to the 5s. rebate), delivered at the 
oso Galina | steel works ; foundry iron, No. 1, 72s. 6d. per ton, and 
| No. 3, 70s. per ton, both on trucks at makers’ yards. 
| Scottish Pig-Iron comeing shipment of 
r Scottish pig-iron from Glasgow Harbour for the week 
NOTES FROM SOUTH YORKSHIRE. | ending last Saturday, August 10, amounted to 474 tons. 
SHEFFIELD, Wednesday. Of that total, 120 tons went overseas and 354 tons coast- 
Iron and Steel.—Activity is well maintained at many | ¥'*: During the comesponding week of last your 


works. Holiday and stock-taking influences have | the figures were 105 tons overseas and 437 tons coastwise, 
. making a total shipment of 542 tons. 


had an adverse effect on one or two sections, but the | 
majority of concerns have good order books. Contracts | = 
are flowing freely on both home and overseas account. | : 
Sheffield’s output of raw and semi-finished materials|, COMPETITION ror PLuMBERs.—The first prize of 151. 
is well up to the level of a year ago. According to the in a competition, organised by the Lead Sheet and 
latest statistics, this area turned out, in June, 106,700 tons | Pipe Development Council, Golden Cross House, Dun- 
as compared with 118,700 tens in May, and 101,700 tons | cannon-street, London, W.C.2, and open to all plumbers 
in June last year. The total for the first six months | in the United Kingdom, has been awarded to Messrs. 
of this year was 677,000 tons, showing an increase of | 8. B. Wilding and Sons, Limited, Preston. The com- 
nearly 60,000 tons over the same period last year, | petition required the composition of a sales letter to 
Furnaces producing basic steel are accounting for big | Promote the increased use of lead in —— The 
outputs, and consumption of acid steel is up to recent | second prize of 101. has been awarded to Messrs. awkins 
standard. There is an improving demand for cold | Brothers, Camberley, Surrey. In commenting on the 
rolled strip. Makers of wire and rods are more active | ¢ompetition, the Council states that the standard of 
than for some time past. Rolling mills, forges, press | ©ntries shows convincingly that the modern plumber, 
shops, foundries, and billet and slab mills are working | in addition to a complete knowledge of the many applica- 
at increased pressure. Re-rollers are busier. The | tions of the ancient metal lead, is a literary plumber 
market for structural steel has broadened considerably | with advanced knowledge of salesmanship. 
during the past few months. To some extent this is | 
due to large building developments taking place in| Overseas MARKETs ror Britis Goops.—Confidential 
various parts of the country. A bigger tonnage of such | reports on the markets for various commodities in a 
ay a Ge ee 
engineering trades are operating steadily. Business in | We porns of these ok, ger oe sellinee 
railway rolling stock is more plentiful. British railways number, which should be quoted’ by United Kingdom 
ure = ee pepe crs ag ———— firms when making application to the Department for 
hecad aut ‘aieitiaibmenen Se deo aaiaen copies. Garage and service-station equipment in Chile 
lemand for steelworks and ironworks machinery mp he gry a ag pitas ‘Shakes voy ere 4 
\rmament producers do not make headway. Ship- ri 275 ir h - sewn Lrmeard (TY. 5 aes sali, 
building requirements are substantial Mining ente rises | oor age etny gy elbecorrmmang OIE {pew oo ; 
‘broad are taking increased quantities of Sheffield made a ae 4 _~ ie (GY 
rushing and grinding plant, washing and screening | 14.746) and in Portuguese East Africa (G.Y. 14,849) ; 
machines, and steel balls used for crushing. Electrical | prake linings in yn remed (G.Y. 14,944) wy. road-teniiie 
count. The epecial-steel. branches ‘are working t | ued (AY Ta,00l);, manchine beltiag im Argentine (GY. 
ant schasiaatdgims ealeiahs. Depapienmentine (Steady Soames aiteeen inate aT: Le, 
a atti seal ed pore are trey suploged|Soomne ricees YOY Ta tore i Chins (Or 
seta soo Ra ees eS ac ack | SOR reve a Aemmtinn CE SABO) estat 
td “ : ee . batteries in China (A.Y. 13,156); radio apparatus in 
South Yorkshire Coal Trade.—Holiday influences have | Chile (A.Y. 12,933); and coal-mining plant and equip- 
had the effect of retarding the demand for most classes! ment in Belgium (A,.Y, 12,931), 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—The very limited make of 
Cleveland pig-iron is practically absorbed by requirements 
of British consuming works, and makers Lave virtually 
no free stocks. The trifling quantities stored at the 
blast-furnaces are stated ney & allocated for early use. 
August holiday closing of consuming works will enable 
ir ters to late a little iron which, how- 
ever, promises to be soon absorbed on resumption of 
no conditions in September, and, indeed, enlarge- 
ment of output may be necessary to cover end of the 
year needs. Little or no effort is made to put through 
export sales. Fixed minimum delivery quotations are 
firm on the basis of No. 3 grade of iron at 67s. 6d. here, 
69s. 6d. supplied to North Eastern areas beyond the 
Middlesbrough zone, 67s. 3d. to Falkirk, and 70s. 3d. 
to Glasgow. Producers expect to make further sales to 
Scotland. 

Hematite.—Stocks of hematite pig will be increased 
to some extent this month by the holiday closing of 
local consuming works, but the additions to the light 
accumulations, most of which are sold or needed for use 
at makers’ foundries and steelworks, will not be unwel- 
come. Continental inquiries—particularly from Italy— 
continue to circulate, but Tees-side firms are unlikely to 
resume negotiations with customers abroad until pay- 
ment arrives for deliveries already made, and satisfactory 
assurance of early settlement in future transactions is 
forthcoming. Autumn trade with British customers is 
expected to be on a rather considerable scale. Market 
values are firm at the equivalent of No. 1 quality of 
East-Coast brands at 71s. for local purposes, 73s. 6d, 
delivered to Northumberland and Durham, except to 
Tyneside, to which district a lower figure is charged ; 
78s. 6d. delivered to the Sheffield area; and 77s. 6d. to 
Scotland. 

Foreign Ore.—Consumers of foreign ore have still 
large imports to accept under old contracts, and con- 
tinue to hold off the market, but merchants are taking 
a very firm stand, and are not keen to negotiate, ccn- 
fidently expecting values to rise. Meanwhile, the 
nominal market price of best rubio remains at 17s. 6d, 
c.i.f. Tees. 

Blast-Furnace Coke.—Durham blast-furnace coke is in 
ample supply, but sellers, while rather anxious to make 
new contracts, are disinclined to grant price concessions, 
and continue to quote good medium qualities at 19s. 
delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers have contracts to 
execute that will keep them busily employed well over 
the fall of the year, and hope to book further substantial 
orders. Subject to the usual rebates, principal market 
quotations for home consumption are: Common iron 
bars, 91. 12s. 6d.; packing (parallel), 8l.; packin, 
(tapered), 101.; steel billets (soft), 51. 128. 6d.; stee 
billets (medium), 71. 2s. 6d.; steel billets (hard), 
7l. 12s. 6d.; iron and steel rivets, 111. 10s. ; steel boiler 
plates, 91. 58.; steel ship plates, 8/. 15s. ; steel angles, 
8l. 78. 6d.; steel joists, 81. 15s.; heavy sections of steel 
rails, 8. 10s. for parcels of 500 tons and over, and 9. 
for smaller lots ; and fish plates, 12/. 10s. Black sheets 
(No. 24 gauge) are 111. for delivery to home customers, 
and 91. 5s. f.o.b. for shipment abroad; and galvanised 
corrugated sheets (No. 24 gauge) are 131. for delivery to 
home customers, and 111. 5s. f.o.b. for shipment overseas. 

Scrap.—After a lengthy period of inactivity in steel 
turnings a demand has arisen, and 37s. 6d. is rather 
a buyer’s ti a seller's price. Heavy cast-iron remains 
at 52s. 6d., and machinery metal realises up to 55s. 
For heavy steel, 52s. 6d. is readily realised, and with 
supply far from plentiful an upward movement would 
cause no surprise. 











Generation OF Exxcrriciry in Great Brirain.— 
Official returns rendered to the Electricity Commission, 
Savoy-court, Strand, London, W.C.2, show that during 
the first seven months of 1935, the total amount of 
electricity generated by authorised undertakers was 
9,718 million units, compared with 8,674 million units 
during the corresponding period of 1934. The difference 
of 1,044 million units represents an increase of 12-0 per 
cent. 

“ Mopet Enorneer ” Exurprrion.—The 17th “Model 
Engineer’ Exhibition will be opened at the Royal 
Horticultural Hall, Westminster, 8.W.1, on September 19, 
by Sir Josiah Stamp, supported by Mr. 8. E. Garcke, 
President of the Institute of Transport. In addition to 
railway, ship, and general engineering models, a com- 
prehensive range of light machine tools and workshop 
equipment, and of castings and materials for all kinds 
of model and experimental! mechanical work will be dis- 
played. 





Data on Coprer.—The Copper Development Associa- 
tion, Thames House, Millbank, London, 8.W.1, has 
recently published a new addition to its Engineers’ Note- 
Book Series. This, which is entitled Copper Data, 
contains much generalised information of great utility 
to users of the metal. The little work is divided into three 
main sections, respectively dealing with the properties 
of copper, the treatment and working of copper, and 
commercial grades and applications of the metal. In an 
appendix are given particulars of metal prices, micro- 
structures. British Standard specifications, and weight 
tables. The book is of handy pocket size and opens 
out flat at any page. Copies are obtainable on applica- 
tion to the general manager of the Association, 
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COALING WHARF FOR WANDSWORTH GAS COMPANY. 
MR. R. STROYER, M.INST.C.E., CONSULTING ENGINEER, WESTMINSTER. 


(For De scription, see Page 161.) 
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GEAR-FINISHING AND CHECKING MACHINES. 
CONSTRUCTED BY MESSRS. MICHIGAN TOOL COMPANY, ENGINEERS, DETROIT, U.S.A. 


(For Description, see Page 163.) 

















Fie. 1. Gear-FrntsHing Macuine, Drivine SIDE. Fig. 2. GEAR-FINISHING MACHINE, REAR VIEW. 































INvVOLUTE-TootE ContTouR-TESTING MACHINE. 
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Vol. CXL. No. 3631. 
“PUSS MOTH” ACCIDENTS. 


Tue “Puss Moth” aeroplane, designed and 
constructed by the de Havilland Aircraft Com- 
pany, Limited, was introduced in 1930, and at 
once proved an attractive and popular civil machine. 
It is a high-wing, single-engined monoplane of the 
closed-cabin type, with seats for a pilot and two 
passengers. The fuselage is of steel tubing, welded 
at the joints, while the wings, which are arranged 
to fold, and the tail unit are mainly of wooden 
construction. A large number of these machines 
have been made and safely flown in all parts of the 
world in every type of weather. Quite a number of 
record flights, indeed, have been made with this 
aeroplane, and it has been flown across the Atlantic. 
It holds, in short, an excellent general record ; and 
yet, during the four years prior to 1934, nine cases 
occurred in which Puss Moth machines crashed 
as the result of structural failure in the air. The 
problem of accounting for a few serious failures of 
a type of aeroplane which, on the whole, could be 
regarded as safe and reliable was referred, in 
March, 1932, to the Accidents Investigation Sub- 
Committee of the Aeronautical Research Committee. 
Their task was rendered the more difficult from the 
circumstance that, except for one machine, which 
crashed at Hankley Common near Churt, all the 
accidents happened abroad. There were two each 
in Australia and South Africa, and one each in 
Canada, France, Italy and Siam, from which first- 
hand inspection of the wreckage on the site was 
impossible. In cases of structural failure in flight, 


since the relative positions of different portions of 
wreckage often yield most useful information 
regarding the sequence of events. Descriptions— 
often somewhat meagre—of the damaged machines 


several instances items of wreckage were never 
recovered, while the machine which crashed at Sir 
Lowry’s Pass, South Africa, was partly destroyed 
by fire. Of all nine accidents, moreover, there 
were very few eye-witnesses and only one survivor, 
and while the evidence of this fortunate pilot was 
undoubtedly useful, its value appears to have lain 
rather in the interpretation which as a direct 
consequence it was possible to place on other 
accidents than in the direct observations it 
contained which—not unnaturally in the circum- 
stances—were less detailed than the nature of 
the inquiry demanded. What did prove of 
very considerable service were certain portions 
of wreckage sent to England for inspection. In 
particular, eight wings from different aeroplanes 
became available, and their condition exerted a 
profound influence on the results of the inquiry. 

The procedure adopted by the Accidents Sub- 
Committee, their preliminary inferences from scanty 
verbal and material evidence, the experiments 
undertaken to confirm their deductions, and their 
final conclusions are briefly described in a recently- 
published report* of more than usual interest. 
The whole inquiry involved, of course, a large 
volume of computation and experimental work in 
which the sub-committee were assisted by the 
staffs of the Royal Aircraft Establishment and the 
National Physical Laboratory, and also by the de 
Havilland Aircraft Company, which rendered every 
possible assistance. These remarkable, and in 
many cases fundamental, researches, are intended 
for eventual publication, but in the present report 
reference is made only to results bearing directly on 
the Puss Moth accidents. At the date when the 
inquiry opened, only three accidents had occurred, 
in none of which was there any question of engine 
failure. This important feature was, in the event, 
fully confirmed by the subsequent mishaps, and 
may be regarded as fortunate in that it restricted 
the field of investigation and focussed attention 
from the outset on structural and aerodynamic 
considerations. 

The sub-committee started by examining the 
detailed records of strength tests which had been 
conducted at the de Havilland works, and on the 
basis of which an Air Ministry Certificate of Air- 
worthiness had been issued in May, 1930. It was 
at once apparent that the accidents were not due 
to defective material or workmanship, and that 
the Puss Moth not merely satisfied the current 
airworthiness regulations, but was also strong 
enough to resist all probable loads imposed by 
vertical wind gusts, either on the wings or on the 
tail unit. The search for some weakness not 
revealed by routine airworthiness requirements 
was therefore pursued by a comprehensive series of 
exceptionally stringent loading and deformation 
tests which were conducted at the Royal Aircraft 
Establishment on a normal Puss Moth aeroplane 
supplied by the makers. Under various conditions, 
static loads well in excess of those requisite for 
airworthiness were sustained by the machine. 
Finally, a wing was tested to destruction, under a 


torsional load which simulated the effects of a 
sudden down-gust stalling the wing, 
however, revealing fractures corresponding to those 
found in the recovered wreckage. 
with these tests, the longitudinal stability of the 
Puss Moth was examined in flight and studied 
by the aid of a model, the result being to show that 
the machine tends to become unstable at speeds 
above 95 m.p.h. 
is rather more liable than the average aeroplane to 
fly at faster than cruising speed when weather is 
stormy or visibility bad, but whilst this may possibly 
have exerted an indirect influence in some cases, 
it was not regarded by the sub-committee as 
in any sense a satisfactory explanation of the 
accidents as a whole. 


without, 


Concurrently 


The Puss Moth, consequently, 


Following these negative, though far from value- 


less, results, the sub-committee directed its attention 
to flutter of the wings or tail organs as being the only 
remaining possible cause of the observed structural 
fractures. 
the term “ flutter” is used to describe a condition 


It may be worth while to mention that 





* Report on Puss Moth Accidents, Aeronautical 








Poreigu Publishers Representati vena, Inc.,67, West 44th-strect 


were, of course, provided from local sources, but in 


Research Committee Reports and Memoranda No. 1645. 
H.M. Stationery Office. 


[Price ls. 9d.] 





172 


ENGINEERING. 





in which periodic oscillations of one or more com- 
ponents of an aeroplane are reinforced by corre- 
sponding changes in aerodynamic force such that 
deflections large enough to cause structural failure 
may develop. Reports of the occurrence of mild 
rudder flutter in Puss Moth machines reached 
the sub-committee from Canada, and the evidence 
of the surviving pilot in the Ottawa disaster was 
consistent with this possibility. Three other 
accidents, moreover, revealed such similarity of 
damage to the tail organs as pointed to flutter as 
the common cause since, although the fractures 
might have occurred when the machines struck the 
ground, it appeared improbable that three random 
impacts could have been sufficiently alike to produce 
the observed similarity of damage. More particu- 
larly, in the case of the Churt accident, it was clear 
that the fracture of the sternpost could have been 
caused by violent rudder flutter. In order to test 
this theory, experiments were conducted in a large 
wind tunnel at the National Physical Laboratory 
on a quarter-scale model of a Puss Moth in which 
the whole of the tail portion aft of the cabin 
was reduced as regards elastic stiffness in the ratio 
(1/4)*. A motor-driven model airscrew reproduced 
the correct slipstream over the tail organs. These 
experiments were very successful, and showed that 
the full-sized Puss Moth aeroplane was subject 
to violent rudder flutter at 130 m.p.h., and elevator 
flutter at 140 m.p.h. Flutter at these speeds did 
not occur spontaneously, but could be induced 
impulsively by the equivalent of a gust of wind or 
a rapid movement of the control. Spontaneous 
flutter was, however, found at 150 m.p.h. As the 
reports of the accidents often indicated the likeli- 
hood of high speed, due to descent after passing 
high ground, and bumpy weather, it was reasonably 
concluded that rudder flutter might have been at 
least a contributory factor in some of the failures. 
The sub-committee were not satisfied, however, 
that they had reached the root cause of the trouble. 
Accidents subsequently occurred, indeed, in Italy 
and Siam, to machines which, following the pre- 
liminary recommendation of the sub-committee, 
had been fitted with mass-balanced rudders for the 
express purpose of preventing rudder flutter. In 
several of the later accidents, moreover, the rudders 
were undamaged, and in the face of so much con- 
trary evidence it was necessary to reject rudder 
flutter as an adequate explanation of all the acci- 
dents. Evidence was not wanting, on the other 
hand, of a prevalent condition which might be 
associated with flutter of the wings. In every 
wing examined, it was found that the outer drag 
strut, which runs parallel to the chord and connects 
the front and rear spars, was broken or buckled, 
while the wing extension beyond the strut was badly 
shattered. The common occurrence of these 
features indicated an appreciable fore and aft 
component of alternating strain which, by racking 
the wing structure, could produce failure. The 
wing of the Puss Moth aeroplane is supported 
by two lift struts one of which is obliquely 
inclined and connects a point on the fuselage 
below the rear spar with a point about midway 
along the span of the front spar. It was inferred 
that variations of force in this strut, such as 
would result from wing flutter, would give rise 
to a racking motion which would explain the 
observed damage to the wings. A further detailed 
scale model, reproducing the port wing with reduced 
elasticity, was accordingly tested for flutter and was 
found, when attached to a fuselage mobile in yaw 
and roll, to exhibit, at speeds possible of attainment 
on the full scale, a type of flutter such that points 
on the wing tip described ellipses having appreciable 
fore and aft components of amplitude. Since, 
therefore, the damage in all the available wings was 
consistent with this motion, the sub-committee con- 
cluded that wing flutter was the most probable 
cause of the accidents. It has not been possible to 
give a completely convincing explanation of the 
sequence of events in each accident, and in three 
cases rudder flutter may have occurred, but whether 
before or after wing flutter cannot be established. 
In the detailed account of these wind-tunnel 
experiments, specific and practical measures to 
prevent flutter are suggested, and their effective- 
The Accidents Sub-Committee, in 
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more general terms, observe that the increased 
speed of aircraft has introduced problems of design 
different from those of strength, and that, in the 
necessarily flexible structure of an aeroplane, flutter 
and other dangerous phenomena are liable to occur 
at speeds near the normal speed range. They end 
their report with the important recommendation 
“that routine calculations or experiments on 
flexibility should be made for each design so as to 
cover the possibilities of failure due to the inter- 
action of structural distortion and aerodynamic 


loadings.” 








THE ANALYSIS OF ROAD 
ACCIDENTS. 


At the end of 1933, the Ministry of Transport 
published a Preliminary Report on Fatal Road 
Accidents. We dealt with this at the time in some 
detail in our issue of December 8. A few days ago, 
the same Ministry published particulars of 1,500 fatal 
road accidents in a document which, however, can 
hardly be looked upon as a formal report. In some 
ways, indeed, the return is more informal than we 
would desire. It is stated that the accidents 
“occurred during the early part of the current 
year.” It is further stated that “ the incidence of 
accidents is affected by seasonal influences and the 
figures are not therefore strictly comparable with 
those for a full year.” There is no explanation of 
the period covered by the expression “ early part 
of the current year’ so that it is impossible for a 
user of the return to know whether the accidents 
occurred mainly in winter or in spring. It is 
difficult to see what is gained by omitting essential 
information of this kind. It could clearly have been 
given without lengthening the return by more than 
a few lines. 

This, however, is not the only point in which this 
return falls short of what might have been expected 
and what is desirable. In reviewing the earlier 
report, to which we have referred, we expressed the 
hope that it constituted but a first step in a scientific 
and thorough collection and analysis of data which 
would be carried on over many years. The present 
return suggests that that hope is likely to be dis- 
appointed and it is somewhat disturbing to find 
what would appear to be obvious features of a 
statistical investigation of this kind entirely absent. 
We take it that the main purpose in the compilation 
of these statistics is to help towards a reduction in 
the number of road accidents and for that purpose 
one might expect the main attention to be directed 
to the cause of the accidents which are recorded. 
It is not suggested that no attention is given to this 
matter, but the incompleteness of the analysis is 
glaring. 

As is well known, the number of accidents which 
have occurred this year show a considerable reduc- 
tlon on those of last year, despite an increase in 
wheeled traffic. It is reasonable to attribute a 
material part of this decrease to the vigorous pro- 
paganda carried on by the Minister of Transport 
and to the various safety measures introduced by 
him. If this work is to be carried on and extended 
in the most effective way, however, it is essential 
to know the relative value of the various individual 
measures taken, in so far as this can be ascertained. 
An obvious example arises in connection with what 
are known as Belisha crossings and their relation to 
light-controlled and police-controlled crossings. Of 
the 1,500 accidents dealt with, we are told that 
539 occurred when pedestrians were crossing 
carriageways. But that is all. Why the return 
does not state how many of these accidents took 
place on each type of crossing it is impossible to 
imagine. If these numbers were very small a 
valuable piece of evidence in favour of their ex- 
tension is provided. Again, if light-controlled 
crossings are shown by statistics to be safer than 
Belisha crossings, a case is made for their greater 
employment, in spite of the expense involved. In 
these cases only relative figures can be obtained. 
Absolute percentage figures would involve knowledge 
of the total number of people crossing roads, which 
it is clearly impossible to obtain. None the less, 
relative figures would be of great value. In some 
cases absolute figures could be obtained; if, for 
instance, the best use is to be made of traffic lights 
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it is necessary to know how many people were 
killed by vehicles turning-in from the cross-road, 
when they were walking across the carriageway at 
the correct time as indicated by the lights. This 
figure might well determine whether a double-red 
period should be introduced at cross-roads to ensure 
the safety of pedestrians. 

There is little satisfaction in having to criticise 
the return in this way. The Minister of Transport 
has shown great energy in attempting to deal with 
traffic accidents and has courageously faced a 
difficult problem. It would almost appear, how- 
ever, that his department is even to-day incapable 
of understanding the task with which it is faced, 
The omission we have referred to above is not the 
only one. The Automobile Association some time 
ago, as a result of an investigation, pointed out that 
there are many miles of main road in this country 
without footpaths of any kind. Some satisfaction 
has been expressed that the traffic census being 
carried out this week will show the number of 
pedestrians using such roads. This is all to the 
good, but if statistics were being properly compiled 
and analysed it could long ago have been ascer- 
tained whether the proportion of people killed on 
roads without footpaths, or with ineffective foot- 
paths, was above the average. The present return 
says nothing on this subject. 

The suggestion that the Ministry of Transport 
appears to be incapable of understanding the 
problem with which it is faced was illustrated in a 
surprising way in the recently published Highway 
Code. All accidents are not due to motorists ; 
neither are they all due to pedestrians. Both have 
their faults. But of the motorists’ faults, at least 
in this country, there is little doubt but that the 
worst is that of rounding a corner on the wrong side 
of the road. This can be seen dozens of times a 
day by anyone who cares to look for it. It is a most 
dangerous practice and in many Continental 
countries is dealt with severely. Yet our new 
Highway Code, distributed to every house in the 
country, does not even mention it. The motorist 
is merely told to “ take special care at cross roads, 
corners and bends.” If it were made a penal 
offence to round a corner on the wrong side and if 
prosecution followed no matter whether an accident 
happened or not, the effect would be a greater reduc- 
tion of accidents than could be obtained by any other 
single measure. 

We are not particularly fond of the word “ psy- 
chology.” At times, indeed, perverting the phrase 
of Madame Roland, we are inclined to exclaim 
““ Psychology, oh psychology! what crimes are 
committed in thy name!” None the less we are 
prepared to assert that the institution and enforce- 
ment of such a rule about rounding corners would 
have a psychological effect of great value. It 
would in many cases introduce a necessity for 
reducing speed at times when there was no visual 
need for doing so. This would tend towards the 
institution of a state of mind subconsciously realising 
the existence of a danger which could not be seen 
and would introduce an unconscious bias towards a 
more careful behaviour not merely at corners but 
on all occasions. The value of cultivating a type 
of mentality tending towards greater safety has long 
been recognised in many quarters, and the safety 
notices which are now being fixed on the outside 
panels of omnibuses tend in the same direction. 
They will however not be so effective as would the 
type of control we suggest. Anything tending in 
the same direction is none the less valuable and the 
papers to be read at the forthcoming British Associa- 
tion meeting at Norwich on the “ Psychological 
Approach to the Problem of Road Accidents,” by 
Professor Myers and ‘ Accident Proneness,” by 
Mr. E. Farmer, should form valuable contributions 
to what is, in a sense, the basic factor of the whole 
accident problem. These papers will form part of a 
general consideration of the question which is to be 
a feature of the British Association programme. 
This will include a discussion on “‘ Traffic Accidents ’ 
to be opened by Mr. A. T. V. Robinson, Depart- 
mental Secretary of the Ministry of Transport and 
Assistant Commissioner H. A. Tripp of New Scot- 
land Yard. A further paper, bearing on the subject, 
but not so directly, will be that by Mr. F. G. W. 





King on “ The Action Between Wheel and Road.” 


e 
$ 


























































































ENGINEERING. 





173 





AUG. 16, 1935.] 





THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 150.) 

MetTRoLoGy DEPARTMENT 
Screw and Gear-Measuring Machines. Calibration 
and Materials of Gauges.——The very material 
improvements which have been achieved during 
recent years in the general design of machine tools, 
and more particularly in the technique of cutting 
and grinding screws and worms, are widely recog- 
nised and utilised by mechanical engineers. It is 
perhaps less generally appreciated, however, that 
the full advantage of these technical improvements 
cannot be realised apart from a corresponding 
all-round improvement in the accuracy of the pitch 


—(continued). 


by precise optical apparatus, to depend on the 
ambient temperature. For example, at a room 
temperature of 22 deg. C. (71-6 deg. F.) the upper 
surface was convex at the centre by 0-0015 in., 
whilst at 6 deg. C. (42-8 deg. F.) the bed became 
concave by 0-0085 in. This effect was traced to 
the circumstance that the base of the lathe bed, 
40 in. below the upper surface, was beneath the 
floor level of the room and consequently subject 
to a different temperature from that of the exposed 
upper portion. By insulating the base of the bed, 
with several inches of granulated cork, from the 
metal sole-plate on which it rests, and by mounting 
one end of the bed on a roller to permit longitudinal 
|expansion, this trouble was largely surmounted, 
iand after some months of scraping and adjustment 





error. It is of interest to record that the lathe was 
used, immediately after being calibrated, to correct 
a 4-in. diameter lead screw threaded over a length 
of 5 ft. with a }-in. pitch Acme thread. This 
correction, on behalf of a manufacturer needing a 
master lathe, was successfully accomplished to 
within 0-0005 in. on the total length at 68 deg. F. 

Manufacturers of machine tools and precision 
plant will also be interested in a new form of 
mechanical indicator which has been designed 
for use on the hob-measuring machine in order to 
accelerate the measurement of the pitch errors of 
gear wheels. This additional fitting, shown in 
Figs. 9 and 10, consists essentially of a light lever « 
suspended by two pairs of crossed, flexible steel 
strips b. The shorter arm of the lever terminates 
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of screw threads. An important contribution 
towards the fulfilment of this condition, of which 
manufacturers of machine tools and other engineers 
requiring master lead screws of extreme precision 
may now avail themselves with advantage, is 
represented by the reconstruction of the N.P.L. 
standard lathe, which was satisfactorily completed a 
short time ago. Formerly the traverse of the 
standard lathe was restricted to 3 ft., and its use 
was limited to the correction of screws having 
only }-in. pitch. By the introduction of change- 
gears, screws having any of the ordinary English 
or metric right-handed pitches can now be corrected. 
Further, the traverse has already been extended 
to 5 ft., and with the help of an auxiliary support 
it will be possible to accommodate screws up to 10 ft. 
g, the screw being turned end-for-end between 
the two threading operations. The pitch of the new 
lead screw was rectified in two stages by means 
of the original lathe, before the latter was dismantled, 
the accuracy being such that the pitch was correct 
throughout the 6-ft. length to within +0-0002 in 
at 68 deg. F., the mean pitch being short by only 


lon 





coaaamaadl 


“ENGINEERING” 


the top and guiding surfaces of the lathe bed are 
now true, with reasonable temperature control, to 
within 0-0005 in. throughout the entire length. 
Fig. 8* shows, in section, the two new bearings in 
which the coupling between the screw to be corrected 
and the standard lead screw is made through a 
simple train of four spur gears, two of which are 
carried on a short lay shaft running in bearings 
provided on the upper parts of the two main bearing 


in a ball, c, which makes contact with the flank 
of the gear tooth, while the longer arm carries a 
bevelled steel sector, d. The lever is mounted 
on an auxiliary casting, ¢, and this, in turn, is 
suspended from the main casting, f, by steel 
strips, g, which are flexible so that the cam, h, 
enables the lever to be withdrawn from contact 
with a tooth when the gear wheel is rotated through 
the nominal angular pitch. Measurements are 
made by bringing the ball-ended stylus, c, into con- 
tact with a gear tooth and noting the position of the 
bevelled sector, d, by means of the micrometer, j. 
approach of the micrometer face towards the sector 
being observed through a magnifying prism against 
an illuminated ground glass window. The ratio 
of the lever arms being 5 to 1, changes of 0-0001 in. 
in the position of the stylus ball can be accurately 
measured. By means of a throw-over weight the 
ball can be made to bear either upwards or down- 
wards on the flank of a tooth so that the pitch errors 
of both sets of flanks can be measured independently. 

An interesting interference method, which has 
been developed to permit block gauges to be expedi- 
itously measured for size in batches of ten at a time, 
is illustrated by the diagram of Figs. 11 and 12. 





blocks. There is a complete set of gears, ranging 
as far as one wheel with 127 teeth, all of accurately 
ground, hardened steel. The axial separation 
between the lead screw and the screw being corrected 
is maintained constant by a strut whose hardened, 
spherical ends bear against hemispherical ends 
rigidly attached to the screws. After complete 
assembly in the form shown in Fig. 7, and being 
fitted with a compound slide rest for the tool holder, 
the lathe was calibrated by measuring the linear dis- 
placements of the saddle produced by definite 
angular displacements of the lead screw, and found to 
be satisfactorily free from periodic and progressive 











%-0001 in. over the whole length. The straightness 
of the cast-iron lathe bed, 17 ft. long, was found, | 


* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report included in this review. 





rectangular optical flat, 


A batch of gauges, 9), 92, 9s, &c., of consecutive 
sizes (e.g., the series: 25 mm., 24:5 mm., 24 mm., 
&c.) is wrung on to the upper surface of a circular 
plate, a, which remains accurately in one plane 
when rotated on the lapped surface of a base block, 
b. The gauges are arranged so that by the rotation 
they are brought, in turn, for measurement under a 
c, having its lower, semi- 
silvered face, set truly parallel with the upper 
surface of a by the aid of two equal distance pieces, 
d. Circular fringes are formed by interference 
in the air gap which occurs between the optical 





flat and (according to the angular setting of the 
plate a) either the upper surface of a gauge or 
the surface of a between the gauges. It has been 
found desirable to enclose the apparatus within a 
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thermally insulated hood. A cadmium or a zinc lamp 
may be used as a source of light, the diameters of 
the interference fringes being measured in the teles- 
cope of a monochromator with the optical system 
shown in Fig. 11, and the lengths of the gauges 
deduced from the diameters of the fringes formed | 
over the surface of each gauge and over the adjacent 
pcrtions of the plate a. 

The precise measurement of the size of gauges, 
of which the foregoing description exemplifies only 
one of many interesting optical methods now 
being regularly employed, unfortunately is no 
guarantee that the gauges will remain constant in 
size under the influence of age and manipulation. 
As regards the effects of ageing on gauge materials, 
previous research at the Laboratory has demon- 
strated that the stability of hardened-steel gauges | 
can be very decidedly improved by heat treatment 
at 150 deg. C. for about 20 hours. This treatment, 
however, despite its low temperature, has been 
found to reduce the hardness to some extent. 
A 0-1 per cent. carbon steel, for example, heat- 
treated at 150 deg. C. for 16 hours, was reduced 
from 940 to 800 on the diamond pyramid hardness 
scale. It is realised that such a reduction in pene- 
tration hardness is not necessarily accompanied 
by an unfavourable change in resistance to the slight 
abrasion which gauges encounter in ordinary use, 
and that the tempering action may, on the contrary, 
increase the toughness of the material. The point 
calls for investigation, nevertheless, and compara- 
tive wear tests are accordingly to be carried out 
on hardened specimens before and after they are 
subjected to the stabilising heat treatment. The 
specimens, in the form of short tubes, are rotated 
at 90 r.p.m. with one plane, annular face held, 
under a constant load, in contact with the surface 
of a slowly revolving cast-iron lapping plate. This 
apparatus has already been employed to assess the 
relative durabilities of gauges made from tool steel, 
high-chrome steels, nitralloy, and chromium-plated 
steel. Tests on tubular specimens of these materials, 
of }-in. outside and 4-in. inside diameter, loaded 
axially with 4 lb., gave somewhat uncertain results 
owing to the practical difficulty of maintaining a 
uniform condition of the surface of the lapping | 
plate. The present indications are, however, that 
high chrome steels, containing from 12 per cent. to | 
14 per cent. chromium, are the most resistant to 
wear, although their penetration hardness values 
are lower than those of the other materials tested. 

Barometers, Volumetric Glassware and Miscel 
laneous Work.—Among the physical standards | 
for which the Metrology Department is responsible 
is the measurement of barometric pressure, the 
precision instruments maintained at the Laboratory 
being used for testing and checking the accuracy of | 
mercurial and aneroid barometers submitted by 
instrument makers and other outside bodies. | 
‘Tests of this nature conducted during the past year | 
inelude the certification of barographs used to 
record the heights attained by aeroplanes and 
gliders. A research of rather wider utility has | 
been carried out with a view to determining the most 
suitable materials for the cisterns of mercurial | 
barometers for use at sea. The investigation takes 
the form of a comparison between barometers | 
fitted with cisterns of stainless steel and lapped | 
cast iron respectively. Two such barometers, | 
after undergoing trials at sea during a period of | 
20 months, were recalibrated after return to the | 
Laboratory, and it was found that the one having | 
a stainless-steel cistern exhibited a progressive | 
error which could be explained only by a loss of | 
mercury from the cistern. It was established that | 
there was no leakage from the instrument as a} 
whole, but meticulous inspection revealed that 
approximately 1-2 ml. of mereury had percolated 
through the wax joint between the glass barometer | 
tube and the neck of the cistern. The other instru- | 
ment, having a cast-iron cistern, was found similarly | 
to have lost a smaller quantity of mercury, the | 
leakage ocourring when the barometers are in the | 
horizontal or inverted positions. After allowance 
was made for these leakages, both barometers | 
were found to give satisfactory calibrations, pointing 
to the conclusion that whilst a stainless-steel cistern | 
definitely ensures cleaner conditions, the per- 
formance of a barometer fitted with a cast-iron 
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cistern is not appreciably affected by the rusting 
which takes place at sea. The incidental discovery 
of leakage of mercury through the wax joint, 
however, demonstrates the need for barometer 
makers to devise an improved form of joint which 
shall not deteriorate with time. 

The work of the department in connection with 
volumetric glassware and hydrometry has been 
directed for the most part to the preparation of 
standard specifications for this class of appliance, 
in conjunction with the British Standards Institu- 
tion. A very large proportion of the volumetric 
glassware submitted to the Laboratory for certifi- 
cation is now marked with the standard temperature, 
20 deg. C., which has been adopted by the Chemical 
Divisional Council of the British Standards Institu- 


Fig.9. 


angular steel stock. It was found, when the square 
was held with the stock vertical and the blade 
| horizontal, that the weight of the blade caused it to 
|sag by nearly 0-0005 in. at the outer end. When 
| the square rested with the blade vertical, a similar 
| deflection resulted from the application of a force of 
| 1 lb. to the upper end of the blade in the plane of 
the square. It may be concluded that manufac. 
turers of such squares intended for work of extreme 
precision might well consider the advisability of 
making both the stock and the blade of I-section, 
so as to increase the ratio of rigidity to weight. 
Other items of test work include measurements 
|of 7-pin and 9-pin radio-valve caps and sockets, 
|which have been made to obtain data for the 
| standardisation of suitable manufacturing toler- 
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tion. Prior to this decision the most widely used 
standard temperature for volumetric glassware in 
this country was 15 deg. C., and for the benefit 
of those using such vessels, it is worth mentioning 
that the Laboratory tests have shown that the 
difference in capacity represented by this difference 
of temperature amounts to only about 1 part in 
10,000, so that, in all but exceptional circumstances, 
apparatus standard at either temperature may be 
employed. Further systematic comparisons between 
sulphuric acid solutions and mixtures of xylole 
and tetrachlorethane have confirmed the practical 
utility and convenience of the latter liquids for the 
calibration of hydrometers. 

Miscellaneous tests by the Metrology Depart- 
ment, made during the past year on behalf of out- 
side bodies, cover an unusually wide range of 


| experiments which are of interest both intrinsically 


and as illustrating the extent to which the Labora- 
tory can be of public service. One result, of 
particular significance to mechanical engineers and 
tool manufacturers, arose from the verification of 
the accuracy of a 24-in. try square. This instru- 
ment was of the ordinary pattern, having a blade of 
section 2} in. wide by ,',-in. thick, fixed in a rect- 
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| ances for these components. Similar measurements, 
| with much the same object, have been carried out 
for the Ministry of Agriculture on the screw connec- 
tion between the metallic lids and the necks of 
honey jars. On behalf of a collector, a number of 
specimens of Chinese pottery have had their density 
determined at the Laboratory to enable the owner 
to decide on the period to which they belong. The 
experiment, though original, has proved abortive, 
since specimens of the same period were found to 
exhibit too great a variation of density to allow any 
definite conclusions to be drawn. 

Mention may be made, finally, of a recent case in 
which the highly finished baseplate of a piece of 
measuring apparatus, shipped overseas by a manu- 
facturer from this country, was found on arrival at 
its destination to be spoilt by rusting, despite the 
facts that the instrument had been coated with 
lanoline preservative, covered with “ grease-proof ” 
paper, and finally sealed inside a metal-lined packing 
case. The possibility of acid having been present 
in the wrapping paper was investigated at the 
Laboratory, and analyses of 11 samples of commer- 
cial grease-proof or waxed paper showed, in fact, 
that in varying slight degree acid was present in 
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every case. Practical storage tests, however, made 
on a number of steel specimens coated with lanoline 
or petroleum jelly and wrapped in samples of the 
different papers under test proved that the steel 
surfaces remained free from rust, whether the 
storage was in a dry, hot room, or out of doors 
during winter, with protection only from rain. It 
has been concluded, therefore, that such acid as is 
present in the usual types of grease-proof and 
waxed wrapping papers has no detrimental effect 
upon steel surfaces provided the latter are coated 
in the usual way with petroleum jelly or lanoline. 
‘The rusting which occurred in the apparatus under 
investigation was ultimately ascribed to the use 
of an acid flux for soldering the metal lining of 
the packing case. 
(Tu be continued.) 
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BRUSSELS INTERNATIONAL 
EXHIBITION. 


DurtNeG the last fifteen years international exhi- 
bitions have been organised from time to time in 
great cities, but it is evident that many of the 
features which characterised those of the Victorian 
and pre-war days have had to yield to the influences 
of the times. Difficulties regarding supplies of raw 
and manufactured goods during the war period 
have encouraged national industrial insularity in 
many lands, at times to the cxtent of economic 
absurdity, while the efforts of nations to get the 
better of one another with the aid of currency 
manipulation have turned many large-scale engi- 
neering and other operations into an economic 
gamble. International trade difficulties of this 
kind must tend to restrict the scope of international 
exhibitions and restrict representation. While it 
is recognised that increased knowledge by the public 
regarding products available must tend to en- 
courage trade, yet the cost of keeping competent 
salesmen at an international exhibition from April 
to October may well be greater than the profits 
of possible business and tends to drive industrial 
undertakings to sectional exhibitions and trade 
fairs, both of which are usually open for some two 
or three weeks at most. 

It is curious to note at the Brussels Exhibition 
that, in spite of this movement towards economic 
nationalism in trade affairs, the various countries 
in matters of architectural design seem to be approxi- 
mating to an international standard which may, 
perhaps, be described ‘without offence, as that 
of a modernistic picture theatre. Most of the build- 
ings at the Brussels Exhibition are in no way 
representative in spirit of the peoples for whom 
they stand, and were it not for the flags and labels 
with which they are decorated one would have to 
go inside to learn what country they represent. 
The British building, apart from the Royal Arms 
and the flags, has no trace of British architecture 
without, or within. The principal feature is an 
illuminated glass globe about 20 ft. in diameter, 
placed in the entrance hall, and revolving about its 
south pole, with the countries of the British Empire 
marked in red, while on the walls around are some 
peep-shows illustrating the British countryside 
and overseas agriculture. Of the principal trades 
of Great Britain and of the Empire, there is, for 
all practical purposes, nothing at all. 

The electricity for the lighting of the pavilion is 
furnished by two English Electric Company’s 
Diesel-electric sets each of 300 brake horse-power, 
with six cylinders, running at 600 r.p.m. and de- 
veloping 200 kW. They operate behind a plate- 
glass window, but the output, speed and other parti- 
culars are not set forth at all ; neither is the address 
of the makers. Alongside in an alcove is a Hewitic 
rectifier, also with inadequate explanation. The 
Linotype Company has some printing plant and in a 
side hall are to be seen a few engineering oddments 
and a black jig-saw flat outline of the Queen Mary 
placed on the wall, giving an almost ludicrous effect. 
A diagrammatic section a quarter the length and a 
few good photographs of the ship under construction 
and being launched would have been more practical 
if less fashionable. The British chemical industry 
's represented by a number of test tubes with samples 
without those educative data and diagrams which 





THE 


British pottery concerns have pleasing exhibits ; 
there is also a good section dealing with popular 
British literature. There are several show cases 
of textiles. To encourage visitors to take an interest 
in the Empire, in which so much British money is 
invested, there is little or nothing, while the pavilion 
as a whole can do little to make outsiders realise 
that Great Britain is still one of the most important 
manufacturing countries in the world. Although, 
as suggested above, there may be reasons why a 
British manufacturer may not feel inclined to spend 
much money on an exhibition of this kind, the 
British Government is, in effect, a sleeping partner 
in all British businesses, and if a Government depart- 
ment organises a British exhibit, an effort should 
be made to get together an exhibit representative of 
the leading industries, even though industry itself is 
not prepared to contribute very much to the cost. 

Close to the main entrance of the exhibition is 
the pavilion of the Grand Duchy of Luxemburg, 
an independent state within the Belgian Customs 
Union, with an area of about 1,000 square miles, 
or about that of Derbyshire, and a population of 
about 270,000. This little country had a thoroughly 
good exhibit of industries of all kinds, including 
textiles, building materials and agriculture. The 
exhibits of sectional steel are very good, and include 
examples of the broad-flange beams for which the 
Differdange Steel Company has been well known 
for many years. The Dudelange Company show 
steel sleepers, with thickened-up seats for the rail 
flange, V slots, and V-head bolts being used instead 
of through bolts to secure the rail, thus avoiding a 
point of weakness. A number of samples show 
how rail weights have gone up of recent years to 
comply with traffic requirements. There is a 
well-arranged series of photographs of the Luxem- 
burg Steelworks. Outside the building is a pillar 
made up of rolled-steel joists, the centre one being 
35 m. (115 ft.) long, 1 m. (3 ft.) deep, and 30 cm. 
(11-8 in.) across the flanges, which are 35 mm. 
(1-38 in.) thick, being rolled with square edges. 

Belgium, the mother country of the exhibition, 
naturally makes a very good display. Important 
organised industries have existed in the country 
since the early middle ages, and owing to the very 
dense population, the export of manufactured 
products is highly necessary; tariff walls and 
difficulties regarding currencies in other countries 
have created a _ disquieting situation. The 
exhibition contains several distinct buildings 
devoted to different branches of Belgian industrial 
activity, such as engineering, mining and metal- 
lurgy. There is, for instance, a good display 
representing Belgian colliery activities. Like those 
of northern France, the coal seams of the country 
are somewhat difficult to work owing to the preva- 
lence of faults, and the trade is organised with a 
central national bureau which handles sales covering 
about 26 million tons a year. As in France, asso- 
ciated coal sales organisations are encouraging the 
development of small-scale automatic stokers to 
enable small coal to compete with heavy oil for 
such duties as the heating of blocks of flats. Much 
coke-oven and coal-washing development has taken 
place in Belgium, where also there is a considerable 
manufacture of primary chemicals. 

In the engineering section, the Belgian branch of 
the Thomson-Houston interests shows a metallic 
mercury-vapour converter of 1,500 kW capacity, 
giving 3,000 volts on the continuous-current side, 
for duty on the recently electrified section of the 
State railway from Antwerp to Brussels. The 
converter has an overload capacity of 265 per cent. 
for 45 seconds. The steelworks of Ougrée-Marihaye 
show steel sheet piles, the wings of which have a 
bulb form at the edges; an H-shaped section with 
the wings closed in slightly forms the locking piece. 
An interesting exhibit is a bronze fan made by 
Messrs. Allard et Fils, of Haren, Brussels. It is 
700 mm. in diameter and is intended for use in the 
manufacture of sulphuric acid. The runner and 
the casing are covered with lead by means of 
oxy-ace+ylene welding. A group of buildings is 
devoted to bricks, tiles and the building trades 
generally; as in Germany, the glassworks have 
taken up the making of translucent bricks. It may 
be remembered that there are material exports of 





The Association of Belgian Power Stations and 
kindred organisations have a building mainly devoted 
to the domestic side of electricity. There are 
about 2,000 communes in the country, and of these 
only 40 are without an electricity supply. After 
the war, many factories were reorganised and at 
the present time, of the output from the normal 
supply stations 17 per cent. is used for lighting and 
small power production and 83 per cent. by industry. 
Along the southern industrial belt a number of steel - 
works owners, colliery owners and many manufact- 
urers have formed an organisation to utilise blast- 
furnace gas engines and general works power plant 
for the supply of energy to members on a mutual 
co-operative basis. The Association has its own 
overhead and underground mains. The generating 
plant concerned is of a very varied character, and 
includes 60 private power stations, some being 
gas-engine stations with plant capacity varying 
from 500 kW to 7,500 kW. All the stations operate 
in parallel and the arrangement of generation and 
supply are in the hands of a load dispatcher. Both 
the electrical display and the material exhibited 
in a special building devoted to the gas industry 
make it evident that British undertakings con- 
cerned with these services are more advanced in 
the matter of domestic uses than similar authorities 
in Belgium. The Belgian Association of Electricity 
Supply Authorities is encouraging instruction in 
national schools and has started a testing station 
for the certification of the quality of electrical 
accessories. The use of a low tension, of about 
30 to 40 volts, for temporary lighting and for 
electrical hand tools used in dangerous positions, 
such as the insides of boilers, is being encouraged 
by the Association. 

In the Belgian agricultural section, a system for 
the rapid sprouting of maize and other grain in 
deep metal trays is shown. The trays are carried 
in a system of chambers made of asbestos cement 
sheets, arranged like an expanding bookcase. 
The germinated grain has a much higher nutritive 
value for stock than that in the dry state. The 
trays are filled about 3 cm. deep with grain which 
is then covered with water containing a small 
quantity of artificial manure. The heat of the re- 
action raises the temperature and the grain rapidly 
germinates to a light yellow colour, the liquid being 
then run off. The process continues automatically 
until the required height of plant is reached. A green 
colour can be produced either by exposure to 
daylight for an hour or so, or by exposure to ultra- 
violet rays for about a minute. In the amusement 
section a scientific side show, called the ‘* Alberteum,” 
containing a number of working exhibits illustrating 
physics, biology and astronomy has been arranged ; 
the things to be seen are of a valuable educational 
character. A large building, of reasonable external 
design, deals with the Belgian Congo, and its 
agricultural and mineral developments. In recent 
years, efforts have been made to develop 
this great territory on modern lines and the 
numerous exhibits show that much is being 
accomplished. There is no doubt that the 
Katanga Territory to the north of Rhodesia contains 
an enormous amount of mineral wealth. 

Of the foreign countries exhibiting, by far the 
best display is made by France, her large block of 
neatly designed buildings containing examples of 
nearly every branch of industry and national 
activity. The country is very proud of its colonies 
and its colonial office realises the extent to which 
its prosperity and, in a sense its security, is bound 
up with them. This point of view is illustrated by 
several French colonial buildings at Brussels and an 
Eastern bazaar representing Algeria, In the main 
building special displays are arranged, illustrating 
aviation, including aerodrome beacons and pylons, 
port works, inland navigation, and public works 
generally. A number of interesting photographs 
and models are on view relating to works recently 
carried out by French engineering contractors at 
home and abroad. These include the new jetty on 
the Gironde estuary below Bordeaux, which we 
described and illustrated in our issue of September 30, 
1932. A number of exhibits relate to port and 
other civil engineering works in the French Colonies. 
In addition to the exhibits in the rolling-stock 
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items, relating more particularly to safety in 
operation. In France, as in a number of other 
countries, the matter of apprenticeship and the 
supply of skilled artisans has become a difficult 
problem. The French railways of recent years 
have taken up with energy the training of young 
men, and although the scheme has not yet been very 
long in operation, 18,870 apprentices have passed 
through their shops. The Nord Railway shows a 
model of one of the train-ferry boats recently 
constructed in Great Britain for the service between 
Dover and Dunkerque. Sections and data are 
given regarding the northern coalfields and the 
potash mines of Alsace. 

An interesting series of exhibits relates to inland 
waterways and navigation. The question of 
electrical haulage on canals was investigated in 
France before the war, and at the present time nearly 
1,000 km. of canals have been electrified. The 
installations employ nearly 1,000 electric tractors 
operating on various systems; on some sections 
there are rails and one trolley wire, while on others 
the tractors have rubber tyres, the current being 
collected from twin trolley wires. Hewitic rectifiers 
are used in 27 substations to supply continuous 
current from local three-phase supplies. The 
critics who in this country complain of our lack 
of large capacity canals might profitably study 
some of the plans of inland waterways at the 
exhibition. They would then learn that inland 
navigation usually requires large watersheds 
with a comparatively low fall per mile of river to be 


ENGIN 
SURVEY OF WORLD ENERGY 
PRODUCTION. 

By Davip Brown ig. 
(Concluded from page 135.) 


experienced during the past twenty-five years from 

petroleum, natural gas, and water power. 

Taste XII. 
Typical Years. 

(John F. Hammond and F. G. Tryon.) 





1913 1925. 
Source of 
Energy Per P 
) | meses, - _ er- 
: — centage | 2 | centage 
. | of Total. ; * | of Total. 
' 
Kituminous Coal 78-6 31-73 66-1 
Anthracite | 6-9 | 2-78 5-8 
Lignite 3-0 1-73 3-6 
Oil and Natural Gas 7-2 7-73 16-1 
Water Power 4°3 4-03 S-4 
Total 40-99 100-0 48-00 100-0 


the basis of calculation, it will be assumed, which 
seems to be a fair average, that 1 metric ton of 
coal (and lignite) equals in round figures 4-2 barrels 
of petroleum oil and 25,000 cub. ft. of natural gas. 
Also an installation of 1 h.p. in water power plant 
corresponds in power output roughly under normal 
conditions to a consumption of, say, 5-2 tons of 





economically practicable. 

Holland has a block-shaped building the frame- 
work of which is covered with wood-wool slabs 
painted with aluminium paint ; the exhibits inside 
are more representative of the country than is the 
architecture. As might be expected, port works, 
canal works and polder drainage are important 
features. It is of interest to note the extent to| 
which the Diesel engine is being employed for the | 
operation of large centrifugal and screw pumps for | 
drainage work. The Zuyder Zee works naturally | 
form a prominent feature of the exhibits, being 
illustrated by photographs and diagrams. 

Many who recognise the skill and perseverance 
of men of the Roman Empire nearly 2,000 years 
ago, with their aqueducts, drainage, roadways and 
pleasingly designed public buildings, and who 
realise the ability shown in the construction of 
numerous public works in Italy in recent years, 
including marshland reclamations, extensive motor 
roads and the development of electric traction on 
railways imposing difficult operating conditions, 
must feel disconcerted when they see the strange 
block which forms the main building of Italy, 
the inner walls of which are covered with enlarge- 
ments of photographs of masses of humanity used 
as a sort of wallpaper, with statistics dotted about 
in an incongruous way. There are some good 
industrial exhibits, but the impression made by 
them is not assisted by their bizarre environment. 
Alongside, the City of Rome has constructed a 
permanent building in classical style which forms 
a pleasant contrast. A maker of steel scaffolding 
has a remarkable exhibit of a braced tower structure 
made up of tubes and grip fittings ; it is not always 
realised that a great advantage of steel scaffolding, 
apart that of rapid erection, lies in the 
reduction of fire risks. 

Switzerland has a building, the front walls of 
which are of glass, containing a small but repre- 
sentative group of industrial exhibits, illustrating, 
for example, clockmaking and survey and scientific 
instruments, especially instruments for instruction 
purposes in schools. ‘‘here are also a number of 
machine tools, a of steam-turbine reduction 
vearing and a series of excellent photographs of 
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THERE can now be given some statistical considera- 
tion of the competition that coal (and lignite) has | 


For | 


[AuG. 16, 1935. 





tons, that is, the total oil, natural gas and water 
power was only equal to 109 million tons of coal, 
9-3 per cent. of the actual world production of coal. 
‘In 1933 the position had changed in amazing 
fashion. A production of 1,437,442,000 barrels of 
oil equals 340 million tons of coal (and lignite), 
| 2} billion cub. ft. of natural gas equals 90 million 
| tons of coal (and lignite), and 52,600,000 h.p. of 
| water power corresponds to 273 million tons of coal 


|(and lignite). The actual production of the latter 


Energy Production of the World for Two | in 1933. was 1,166 million tons, and oil, natural gas 


| and water power are equivalent to 703 million tons, 
| that is, 60 per cent., so that on the heat equivalent 
| basis only, the world annual production of coal and 
|lignite at the present time would be 1,869 million 
| tons instead of 1,166 million tons if the competition 
from oil, natural gas and water power did not exist. 

On this method of calculation, also, and ignoring 
wood, peat, and all other lesser important products, 
the world’s production of energy is divided as 
follows :-— 


| | 1933. 1910. 
| i — ee ‘ 

Per cent. Per cent 

Coal (and lignite) 62-4 91-5 
Petroleum Oil . : 18-2 | 6-1 
Water Power. . ool 14-6 2-4 
Natural Gas - _ a“ 4-8 0-0 
Total 100-0 100-0 


It should be emphasised again, however, that the 
water-power figures are unsatisfactory because of 
the difficulty of obtaining the actual power output, 








Tasie XIII.—Amovunt or Power GENERATED Per ANNUM FOR PuBLic SupPLY IN THE UNITED StTaTEs By FUELs 
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(U.8. Geological Survey.) 


TER PowER. 


Percentage 
of Total 
Produced by 
Water Power. 


Water Power Total Power. | 


Kilowatt-hours. Kilowatt-hours. 
43 = 














1920 27,405,000,000 16,150,000,000 : 5,000,000 37-1 
1925 43,514,000,000 22,356,000,000 | 65,870,000,000 33-9 
1930 62,915,000,000 | 33,021 ,000,000 95,936,000,000 | 34-4 
1931 61,126,000,000 20,603,000,000 | 91,729,000,000 | 33-4 
1932 49,055,000,000 34,098,000,000 83,153,000,000 | 41-0 
1933 50,674,000,000 34,727,000,000 85,402,000,000 } 40-7 
Taste XIV.—ANNvAL PropvuctTion oF ENERGY IN THE UNTTEeED Srates rrom Coat, Or, Natura Gas AND 
Water Power. 
Express as Trillion B.Th.U. (U.S.Bureau of Mines.) 
Tees autbeacite Riruminous Total —., Natural Imported Water Total 
”~ Coal. Coal, Oil Gas. Oil. Power. Energy 
aa 9 eit | 
1909 2,20 9,949 12,155 | 1,099 517 = 411 14,182 
1913 { 12,535 15,02 1,491 626 102 588 17,831 
1918 2.6 15,180 17,868 2,136 775 226 837 21,842 
1920 2,437 17,336 2,658 858 637 971 22,460 
1.681 15,306 4,582 1278 | 371 1,290 22,827 
2179 15,744 5,407 1,553 | 350 | 1,687 | 24,741 
> 008 16,025 6,044 2.062 474 | 1,929 | 26,534 
1,887 14,136 5,388 2,089 =| 373 1,356 23,842 
1,622 10,011 11,633 >, LOG 1,813 284 ,721 20,557 
Taste XV.—Sovurces or Enercy in THe Untrep Srates ror a Typicarn YEAR (1929), Nationat INDUSTRIAL 





engineering material. 

Scandinavian, Mid-Europe, Balkan and Baltic 
States have buildings and well-arranged exhibits 
illustrating their national activities. In these days 
when international trade has to face so many} 
obstacles, many countries try to relieve financial 
strain by the encouragement of the tourist traffic. | 
This type of activity is illustrated by numerous | 
photographs of towns and the countryside. 

(To be continued.) 


average coal (and lignite) per annum, 
comparisons are difficult because of complications, 
such as great variations in the available supply of 
water. 

In 1910 the world production of coal (and lignite) 
was 1,165 million metric tons, along with 328 million 
barrels of oil, a negligible amount of natural gas, 
and electricity from, say, 6 million h.p. of water- 
power plant. The oil is equivalent to 78 million 


| tons of coal, and the water power to about 31 million 


CONFERENCE Boarp, Inc., 
Short tons (2,000 lb.) and U.S. barrels. 


although | 


U.S.A, 


Percentage 





Source of Energy Net Consumption. Coal Equivalent. of Total 
| Energy. 
| 

fons. 

Anthracite 71,400,000 tons 71,400,000 7-7 
Bituminous Coal 519,600,000 ,, 519,600,000 56-1 
Fuel Oi] . 410,000,000 barrels 113,900,000 12-3 
Motor Fuel .. ‘ «| 376,000,000 104,400,000 11-3 
kK erosene - . 36,000,000 ois 10,000,000 1-1 
Petroleum Coke 1,400,000 | 1,400,000 0-1 
Natural Gas ‘ 1,656,000,000,000 cub. ft. 72,000,000 | 7-8 
Water Power .. 39,500,000,000 kWh 33,400,000 3°6 

926,100,000 100-0 


and 14-6 per cent. of the total energy may be too 
high, which would mean an increase in the coal 
figure, perhaps to, say, 65 per cent. of the total. 

A vast amount of important statistical information 
has been published in the United States on the 
energy production of the world and particularly of 
the United States itself, although this mostly relates 
to a few years ago, and the position is changing 
continually. 

According to John F. Hammond and F. G. Tryon, 
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for example (U.S. Geological Survey), the world’s 
energy production for two typical years, 1913 and 
1925, is as given in Table XII, although as usual 
such figures are incomplete in the sense that no 
reference is made to the consumption of wood and 
other lesser important sources. 

The United States is, of course, abnormal, because 
it is the chief country of the world in all four main 
sources of energy production, that is, coal (but not 
lignite), oil, natural gas and water power. Bearing 
this in mind, U.S. Geological Survey figures since 
1919 are notable for the total annual amount of 
power generated in the public supply stations of the 
United States from all sources, as well as the 
separate figures for water power and total fuels, as 
given in Table XITI. 

Further, in Table XIV are given separate U.S. 
Sureau of Mines figures for the annual production of 
energy in the United States from anthracite, bitu- 
minous coal, oil, both home-produced and imported, 
natural gas, and water power. 

The information given in Table XV and relating 
to the sources of energy in the United States for a 
typical year (1929) are also highly interesting. 

Che latest “ official” figures in the United States 
refer to the year 1932 and show that 52-4 per cent. 
of the total energy of the country is produced by 
coal (anthracite and bituminous), 27-8 per cent. by 
petroleum oil, 9-1 per cent. by natural gas, and 
10-7 per cent. by water power. 

The great increase in the efficiency of the use of, 
coal (and lignite) is playing very nearly as im- 
portant a part in the field of energy production as 
the competition of oil, natural gas, and water power. 
During the past twenty-five years the advances in 
thermal efficiency have been of an astonishing 
character. A good illustration is steam-driven 
power station practice, particularly as detailed and 
accurate information is available. In 1900 the 
average power station performance, based on the 
total tonnage of coal burnt, was 6-5 lb. to 7-0 Ib. of 
coal per kilowatt-hour, and in 1910 about 4-0 lb. 
By 1920 the figure had become 3-25 Ib., with 
2-50 lb. in 1925, say 1-8 lb. in 1930, and probably 
1-6 lb. at the present time. 

Thus in the United States in 1920 coal fired 
public supply stations generated 4,000 million kWh, 
and consumed 11 million short tons of coal. In 
1930 the figures were 63,000 million kWh and 
43 million tons of coal. That is, in the short period 
of ten years the power stations of the United States 
produced 15 times the amount of power and used 
only four times the weight of coal. If the efficiency 
of power production had remained the same in 1930 
as in 1920, United States power stations would have 
consumed 173 million tons of coal instead of 43 
million tons, which represents a loss to the coal 
industry of 130 million tons per annum for this one 
application in one country. 

Another major use of coal, by way of coke, is in 
the blast furnace. In 1790 the average performance 
was about 6-3 tons of coal per ton of pig iron. 
By 1831, after the introduction of the hot blast, the 
figure was 2-25 tons of coal per ton of iron. In 
1910 the average performance was probably 2-1 tons 
of coal, and at the present time is about 1-75 tons. 
That is, during the past twenty-five years the 
consumption of coal for blast furnace practice has 
declined 16-6 per cent. for the same output of iron. 
In the United States, however, much the largest 
producer of pig iron and also one of the most 
efficient, the reduction is about 25 per cent. of the 
coal consumption in the 1910-1935 period. Thus in 
1912 according to the U.S. Bureau of Mines figures, 
the average performance in 1912 was 3,631-1 Ib. 
of coal per 1 short ton (2,000 lb.) of pig iron. In 
1929 the figure was 2,983-5 lb., that is, 17-8 per 
cent. reduction in seventeen years. 

A third main use of coal is railways. Even the 
non-condensing steam locomotive, an inefficient 
machine from the thermal efficiency point of view, 
now averaging about 6 per cent., has been improved 
considerably in recent years, because of superheating 
and higher pressure. Thus in the United States 
the average freight locomotive performance in 1917 
was 176 lb. of coal per 1,000 gross ton (2,000 Ib.) 
miles, and at the present time is about 120 Ib., 
& reduction of 31-8 per cent. in the coal consumption 
in eighteen years. Steam generation also in general 


land practice, as apart from power stations, has 
improved, although detailed information is difficult 
to obtain. 

In general, it may be estimated that since 1910 a 
total saving of at least 30 per cent. has been effected 
in the use of coal (and lignite) for all applications. 
That is, the world consumption of 1,165 million 
metric tons in 1910 under the coal consuming 
conditions of the latter year would have been 
1,515 million tons per annum at the present time, 
instead of 1,166 million tons. The coal industry, 
therefore, has lost a consumption of 350 million tons 
per annum merely because of increased efficiency. 
That is, under the same conditions as in 1910 for 
oil, natural gas and water power, and for efficiency 
in the use of coal (and lignite) the annual world 
production to-day would have had to be 2,216 
million tons instead of 1,166 million tons, a total 
loss to the coal mining industry of 1,050 million tons 
per annum. 

Undoubtedly, also, the average efficiency of coal 
(and lignite) utilisation is bound to increase; the 
present general methods of squandering coal cannot 
possibly continue. Thus the power stations of the 
world, burning, say, 100 million tons of coal (and 
lignite) per annum, are losing 60 per cent. of the 
total heat in the cooling water and about 200 million 
tons of coal per annum is consumed at, say, 6 per 
cent. efficiency by the non-condensing steam 
locomotive. 

Probably 550 million tons of coal (and lignite) 
per annum is required for the one purpose of steam 
generation in stationary land boilers (including 
power stations), and at least 15 per cent. of this 
can be saved by adopting more scientific methods. 
In a large number of cases also the utilisation of 
steam for power generation is still on crude lines. 
Thus the thermal efficiency of hundreds of existing 
power stations is of a very low order, quite 
apart from the latent heat of steam loss. For 
example, in Great Britain, although the average per- 
formance is about 1-70 lb. of coal per kilowatt-hour, 
individual stations are down to 1-15 lb., while a 
large number of other stations are operating at 
1-75 lb. to 2-25 lb. of coal per kilowatt-hour, and 
even 2-25 lb. to 3-50 lb. 

The same general state of affairs, represented by 
thousands of power stations and industrial boiler 
plants operating under somewhat primitive condi- 
tions of inefficiency, obtains in all other countries. It 
may be estimated that at least 30 per cent. of the 
world’s coal (and lignite) consumption could be saved 
by the adoption of reasonably efficient methods. 
That is, the coal industry may in the future easily 
lose another 350 million tons of coal (and lignite) per 
annum, with a reduction from 1,166 million tons to 
816 milliontons. Asagainst this, however, the world’s 
consumption of energy is bound to increase enor- 
mously as the great majority of the total population 
of 2,000 million people are still living under primitive 
conditions as regards the use of heat, light, and 
power, as well as housing and food. Coal also is 
still much the most important source of energy, and, 
unlike oil and natural gas, the extent of the reserves 
is known. 








NOTES ON NEW BOOKS. 


THE coal industry of Great Britain gives employment 
to over 800,000 persons. Great as this figure is, 
however, it by no means serves to give a measure of the 
importance of our coal resources to the prosperity of 
the nation as a whole ; for it is to coal that our basic 
industries owe their origin and to which they continue 
to owe their existence. And although the output of 
coal has never since attained the tonnage reached in 
1913, the fact should not be overlooked that, apart 
from the reduction in export brought about by various 
causes, there has been and continues to be much 
greater economy exercised in the consumption of coal. 
Increased attention is now paid to heating values, and 
every possible means is used to obtain the maximum 
heat value per unit of coal consumed ; the steel industry, 
which is one of the largest users of coal, by means of 
heat conservation and the use of surplus heat which 
formerly went to waste, is now able to minimise the 
consumption of fuel. On the other hand, it is not 
without interest to note that the reserves of British 
coal in certain areas have been found within compara- 
tively recent years to be more extensive than was 
previously supposed. Thus, for example, since 1905 





the area of the Midland coalfield has been proved to 


cover an additional 680 square miles over the 460 square 
miles formerly estimated. In view of the fact that, 
directly and indirectly, a large proportion of the 
inhabitants of this country are interested in coal, it 
is reasonable to suppose that there will be a definite 
demand for a small, low-priced book providing an 
intelligent insight into the many branches of this 
national industry. The excellent little volume entitled 
Coal ; its Origin, Method of Working, and Preparation 
for Market, by Francis H. Wilson, published at the 
moderate price of 3s, by Sir Isaac Pitman and Sons, 
Limited, and now in its second edition, is well calcu- 
lated to meet a growing demand for a non-technical 
exposition of the subject and will, further, be found 
most useful as an introduction for those intending 
subsequently to enter the industry in any of its many 
branches. The volume, which is compact and well 
bound in cloth, includes chapters on the origin of 
coal, prospecting, shaft sinking, history of coal mining, 
methods of working, haulage, winding, &c., surface 
arrangements, coal cleaning, carbonisation, export, 
coal-fields of the world, and the coal trade, From this 
it will be seen that despite the compactness of the 
book the subject is well covered. 


It has been recognised for a number of years that 
the stresses involved in the phenomenon of fatigue 
play an important part in the failure and breakdown 
of machinery generally. In addition to this important 
aspect of the matter, the subject has a noteworthy 
characteristic, in that research has revealed the fact 
that the contributory factors depend on such seemingly 
unimportant considerations as the influence of sharp 
corners and sudden changes of cross-section. Tests 
have also shown that the endurance properties of a 
specified material are affected by the heat-treatment 
given to the metal in question. The subject is there- 
fore one that involves metallurgical as well as mecha- 
nical problems, as is demonstrated by Professor A. 
Thum and Dr. F. Wunderlich in their small book on 
the matter, entitled Dauerbiegefestigkeit von Konstruk- 
tionsteilen an Einspannungen, Nebensitzen und déhnlichen 
Kraftangriffstellen. The reader is first given a descrip- 
tion of the various kinds of machine parts that are 
liable to failure under the action of fatigue stresses, 
after which attention is drawn to the different methods 
of conducting the related laboratory experiments. The 
results obtained from a series of tests form the basis of 
the longest and, undoubtedly, the most important 
section of the book, which is devoted to a detailed 
examination of the nature of the factors which influence 
this kind of fracture. In this extremely able 
survey of the field covered the treatment shows how 
such factors as case- and work-hardening and corrosion 
enter into the main problem. The description of the 
manner by which a fracture extends is illustrated by 
the well-known type of diagram derived from the 
photo-elastic method for the examination of the 
distribution of stress at a point of sudden change of 
cross-section. This naturally elucidates the later 
remarks on the kind of fracture which may be asso- 
ciated with shafts working under certain types of load. 
An interesting and useful summary of the study is 
given at the end of the work, and that part might well 
be taken as an introduction by those who are approach- 
ing the subject for the first time. A full list of German 
literature on the matter is appended to the book, 
which is published by the V.D.I.-Verlag G.m.b.H., 
Berlin, at a price of 7-50 marks. 


For many years the attempts of inventors and 
designers to go one better than the sliding-gear system 
introduced in the early Panhard Levassor cars, proved 
so futile that progress seemed if not impossible at least 
well-nigh hopeless. Then the Wilson self-changing 
epicyclic system gave a stimulus to enterprise and the 
need for artificial obsolescence in a nearly saturated 
market in the United States directed a stream of design 
and development work on to the subject. The Hudson 
Motor Company, of Detroit, were very active in this 
work, and as part of their scheme they provided a 
research fellowship, at Ann Arbor University, Michigan, 
which was held by Mr. C. H. Powell. His dissertation 
for the degree of D.Sc. makes an interesting and 
valuable volume on the Principles of Self-Shifting Gear 
Transmission for Automobiles. The treatise contains 
86 diagrams, and sufficient hard thinking to deter 
idle readers. It is published by Edwards Brothers, 
Incorporated, at $1 -50. 





One of the functions of the French Institute of 
General Psychology is to publish the results of investiga- 
tions and summarise the modern aspects of particular 
branches of scientific thought. Amongst its many 
activities is a section devoted to the study of mathe- 
matical determinations and the present publication, 
Essai sur les Principes des Algorithmes Primitifs, 





by Francis Warrain (Paris: Librairie Scientifique 





175 


Hermann, price 30 francs) is a valuable contribution to 
mathematical study. It deals mainly with the charac- 
teristics of elementary algorithms as applied in addition, 
subtraction, and multiplication. Commencing with a 
short resumé of the fundamental principles of addition, 
and the addition of algebraic and complex quantities, 
the author proceeds to deal with geometric varieties, 
the composition of vectors, bivectors, biradials, 
moments and the general characteristics of displace- 
ment, particular reference being made to the researches 
of Charles Henry. In considering the algorithms of the 
factors, a detailed study is made of determinative 
multiplication, followed by a survey of the essentials 
of division, dimensional equations and the rule of signs. 
The quaternary multiplication system of Hamilton is 
dealt with, as also is the multiplication of substitution 
elements and some reference to the studies of Grassmann 
on the systematic development of geometric construc- 
tions. The author compares the method adopted by 
Gauss for the calculation of imaginary quantities with 
his own method for the calculation of vectors. In a 
chapter devoted to the algorithms of powers and factors, 
detailed consideration is given to powers in geometry, 
systems of complex numbers, the rule of signs on the 
elevation of the powers, the extraction of roots, and a 
short account of the imaginary roots of units, andthe 
powers and roots of imaginary quantities. A resumé is 
given of the researches of Henry in relation to those of 
Wronski on the study of the psychophysical interpreta- 
tion of algorithms. From the subjective and objective 
point of view, Henry is in opposition to Wronski. The 
tinal chapter of the volume deals with the basic philo- 
sophie deductions of algorithms, in which separate 
sections are devoted respectively to algorithms as 
functions of quantity and numericals, the essentials of 
numericals, and criticism and extension of algorithms 


Teachers realise, and students also ought to do so, 
that the proper mastery of a technical subject involves 
the working out of numerous judiciously selected 
examples, For students of heat engines, a collection 
of over a thousand problems, compiled by Professor 
C. W. Berry, and Messrs. C. L. Svenson and H. C. 
Moore, all of the Massachusetts Institute of Technology, 
has been published by Messrs. John Wiley and Sons, 
Incorporated, of New York, and Messrs. Chapman and 
Hall, Limited, London, under the title of Problems in 
Engineering Thermodynamics and Heat Engineering, 
price 7s. 6d. net. The problems are typical of those 
set to students in the Institute named, and cover 
all the subdivisions comprised in a course in heat 
engineering, thermodynamics, gases, vapours, internal- 
combustion and steam engines, steam turbines, boilers, 
air compressors, refrigerators, and heating and ventilat- 
ing plant. None is worked out, and at the end of 
the book, answers to many, but not to all, of the 
questions are given. The pages are perforated so that 
they may be cut out and attached to the student’s 


solutions of the problems. Some of the references to 


processes or to methods are unfamiliar to British | 


readers, but this applies to only a few of the questions. 
At the end, references are given to the sources of the 
data and constants used in obtaining the answers which 
follow. The book is bound in paper covers. 


Evidence of the great activity displayed by Germany 
with the object of becoming independent of outside 
supplies for the fuel required for internal-combustion 
engines is given in an illustrated pamphlet published 
by the Association of Fuel Technologists of that 
country, the Jahrbuch der Brennkrafttechnischen 
Gesellschaft, for 1934, the fifteenth issue. This repro- 
duces seven papers, from which the following points 
are taken: A heavy fall in gas production is noted, 
commencing from the peak in the year 1929, attribut- 
able partly to a development in the use of electricity 
in the home, to decreases in the rate of wages, to the 
number of Waemployed, and also, in a small measure, 


to improvements in the apparatus used in connection 


with gas, resulting in higher efficiency. A wide field 
is open to the gasworks ot the country for contributing 
to its supply of motor fuel by separating out the heavy 
hydrocarbons, one cubic metre of which is stated to 
correspond to at least 2 litres of benzine or benzol, 
and since the gas conta.ns at least 2 per cent. of the 
hydrocarbons, a daily output of 1,000,000 cub. metres 
of gas would yield 20,000 cub. metres of “ gas oil,” corre- 
sponding to 40,000 litres of benzine, or 12,000 tons 
annually. The paraffin series of hydrocarbons, or 
the so-called liquefied gases such as butane, propane 
and their mixtures, can be obtained in the country in 
notable quantities. A number of heavy vehicles 
driven by this fuel have been built in Germany. The 


dirigible “ Graf Zeppelin ” employs the same class of | ready for use coupled up to another pair of cylinders. 
Alternatively, several operators can work simultaneously | bogie motor coaches, and one double-bogie motor van, 
on the same or different classes of work. The Morris| all 
Commercial 1-ton chassis will be standardised for the| these vehicles will be of the open saloon type with sliding 
ears, which in addition to the apparatus required for the | doors at each end. 
'| electrically 
between 1903 and 1915 will be scrapped. 


fuel in its journeys to South America, obtained by 
the cracking of German mineral oil. “* Ruhrgasol,” 
another German product, is an easily liquefied hydro- 
carbon mixture, the composition of which, by weight 
is approximately : 





| U.S.A. 


| right, but the actual dimensions are 30 in. by 47 in. by 


| 


| 


| for the Ford V-8 passenger 





| 
| 
| 
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Propylene, butylene, and similar | jets, and so on, together with typical samples of work. 


|of a 4-row Timken unit. 
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constituents, about 54 per cent. ; propane, butane, and | THE IRON AND STEEL INSTITUTE: 


similar constituents, about 17 per cent. ; ethane, about 


7 per cent.; ethylene, about 15 per cent.; and the 
gases methane, carbonic acid, &c., about 7 per cent. 


also is methane gas. 


Halle (Saale). 
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TIMKEN BEARINGS FOR COLD- 
ROLLING MILL. 


Tue photograph reproduced on this page illustrates 
what we understand is one of the four largest Timken 
tapered-roller bearings ever made. These bearings are to 
be fitted on the necks of the backing-up rolls of a 204-in. 
and 56-in. by 84-in. single-stand reversing cold-rolling 
mill which is now being erected by Messrs. United 
Engineering and Foundry Company in the steel mills 
of the Ford Motor Company at River Rouge, Michigan, 
Loads up to 2,000 long tons at 25 r.p.m. will 
be carried by the bearings, each of which weighs 
nearly 4 tons. 

The components of one of the bearings are shown in 
the illustration, from which it will be seen to consist 
An idea of the size can be 
obtained from the table in the baekground on the 





32 in. Altogether, we understand, Timken bearings 
of 87 different sizes are being used in the construction 
of the mills, the dimensions of the smallest size being 
2 in. by 34in. For the manufacture of these bearings 
a total of 185 tons of special steel has been utilised and 
it may be of interest to note that the steel used for one 
of the tapered rollers of the bearing illustrated would 
be more than sufficient to make two sets of bearings 
car in which this type of 
bearing is also employed. 

The bearings were made by Messrs. The Timken Roller 
Bearing Company, of Canton, Ohio, the makers of this 
type of bearing in this country being Messrs. British 
Timken, Limited, Cheston-road, Aston, Birmingham. 








WELDING DemonstrRATION Cars.—A fleet of ten demon- 
stration cars has just been put into service by Messrs. 
The British Oxygen Company, Limited, Victoria Station 
House, Westminster, 8.W.1. The cars will serve the 
double purpose of forming stands at the various agri- 
cultural shows, and of affording the means of readily 
carrying out demonstrations at a customer’s own works. 
Each car is equipped with ten gas cylinders mounted on a 
wooden frame with regulators facing the entrance. 


xrocesses mentioned, will also carry a wide range of 





The pamphlet is published, at} to 


to the 
and “Some Aspects of the 
Patented Steel Wires. 


Chain 
Brothers, Limited. 
Lord Mayor and Corporation at the Town Hall. 

Wednesday, 
meeting in the students’ common room, Manchester 
“The Use of the Hele-Shaw 
Apparatus in the Investigation of the Flow of Metals,” 
by Mr. A. M. Herbert and Professor F. C. Thompson ; 
* Waste-Heat 
being the second report of the Open-Hearth Committee 
of the Iron and Steel Industrial Research Council. 
Eight other papers are to be submitted at the meeting ; 
these will be discussed by correspondence. 
tmbarkatien at Salford Docks for 
a visit to the Irlam Works of Messrs. The La:cashire 
Steel Corporation, Limited. 
visits to other works have, however, been arranged 
for both September 17 and 18. 
at the Midland Hotel, by invitation of the Reception 
Committee. 

Thursday, September 19, at 8.30 a.m. 
by special train for visits to the works at Moss Bay 
and Millom of Messrs. The United Steel Companies, 
Limited, and Messrs. The Millom and Askam Hematite 
Iron Company, Limited. 


College of Technology. 


At 11.45 a.m. 


[AuG. 16, 1935. 


FOR COLD-ROLLING MILI. 


MANCHESTER MEETING. 


As already announced in our columns, the annual 
It is obtained from cleaned coke-oven gas freed from | autumn meeting of the Iron and Steel Institute is 
its sulphur, and is being used for heavy vehicles, as| to be held this year in Manchester from September 17 
19. The programme of the proceedings, together 
the price of 8 marks, by the Verlag von Wilhelm Knapp, | with a list of the papers to be presented and discussed 
are given below. 

Tuesday, September 17, at 9.30 a.m., in the hall of 
the Manchester College of Technology. 
by the Lord Mayor of Manchester and by the President 
and members of the Reception Committee. 
Report on the Heterogeneity of Steel Ingots,” being a 
report by a joint committee of the Iron and Steel 
Institute and the British Iron and Steel Federation 
Iron and Steel Industrial Research Council ; 
Fatigue Properties of 
II. Effect of Low-Temperature 
Heat Treatment,” by Messrs. E. T. Gill and R. Good- 
acre. 

At 2 p.m. 
tan-Vickers 
Mather and Platt, Limited ; 
and Company, Limited ; Messrs. Renold and Coventry 
Rylands 
Civie reception by the 


Electrical Company, Limited ; 


Limited; and Messrs. 


At 8 p.m. 


Company, 


September 18, at 9.0 a.m. 


Boilers in Open-Hearth 


At 7.30 p.m. 








ELECTRIFICATION ON THE LONDON AND Nort EAsTERN 
Raitway.—The line 
The demonstrator can therefore quickly connect the| Shields, which is 11 miles long and carries 5,000,000 
| particular blow pipe being demonstrated to the necessary | passengers per annum, is to be converted to electric 
eylinders, and carry out any work outside the van on a| traction. This will enable the journey time to be reduced 
folding welding table which is carried on the car. Welding, | from 34 minutes to 27 minutes. 
cutting or lead burning can be demonstrated successively | ability with the electric lines on the north bank of the 
if required by hooking up the first blow pipe used and| Tyne, the third-rail direct-current system at 600 volts 
taking down the next required, which can be arranged | will be adopted. 


between Newcastle and 


of which will be of steel construction. 


equipped while 90 vehicles 





Welcome 


* Sixth 


Visits to the works of Messrs. Metropoli- 
Messrs. 
Messrs. Taylor Brothers 


General 


Practice,” 


A number of alternative 


Banquet 


Departure 


South 


To secure interchange- 
Contracts are also to be placed for 
64 articulated two-coach motcr-trailer units, two double- 
Internally 


In addition, 36 vehicles will be 
constructed 
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DRIVING GEAR FOR COLD-ROLLING MILLS. 


MESSRS. DAVID BROWN AND SONS (HUDD.), LIMITED, ENGINEERS, HUDDERSFIELD. 
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DRIVING GEAR FOR COLD-ROLLING 
MILLS. 


Wuat we. understand are the first all-electric drives 
for cold-rolling mills to be installed in the Dawe Valley 
have recently been supplied to Messrs. Yniscedwyn 
Tinplate Company, Limited, of Swansea, by Messrs. 
David Brown and Sons (Huddersfield), Limited, of 
Huddersfield, who acted as main contractors for the 
complete drives. The contract included two drives, 
one of 85 h.p. and the other of 55 h.p.; the former, 
which is illustrated by the photograph reproduced on 
this page, is described below. It comprises a double- 
reduction helical main gear, a worm-reducing gear for 
barring purposes, main driving-and barring motors, 
and motor-control gear, all of which are mounted on a 
common cast iron bedplate. 

The driving shaft of the main motor, which is of 
85 h.p. and runs at 730 r.p.m., is connected by a 
pin-type flexible coupling, visible on the right in the 
illustration, to the high-speed shaft of the double- 
reduction gear unit. In this double- and aingle-helical 
gears are mounted at 12 in. and 17 in. centres, reducing 
the speed from 730 r.p.m. to 47-7 r.p.m. when trans- 
mitting 85 h.p. for the main drive, and from 31 r.p.m. 
to 2 r.p.m. when transmitting 15 h.p. for the barring 
operations. As will be clear from the illustration, the 
high-speed shaft of the double-reduction gear unit is 
extended at the opposite end from that to which the 
main driving motor is connected and fitted with a 
spiral claw-type coupling by which it is connected 
to the low-speed shaft of the barring gear. This is an 
8-in. centres Radicon high-duty worm-reducing gear 
driven by a 15 h.p. motor running at 960 r.p.m., the 
low-speed shaft running at 31 r.p.m. By means of the 
claw coupling, the barring motor and gear are auto- 
matically cut out as soon as this motor is overrun by 
the main motor. The driven half of the coupling, it 
will be seen, is formed with slots for hand barring in 
the reverse direction to that of normal running, and 
& shroud is fitted which prevents the barring lever from 
being inserted when the coupling is in engagement. 
The low-speed shaft of the main reduction gear is 
fitted with a rigid coupling, one part of which incor- 
porates a machined wobbler extension enabling a 
slight mis-alignment between the rolls and the gear 
shaft to be accommodated, without introducing undue 
Strain. 

The procedure adopted in operating the gear is 
briefly as follows: The claw coupling is first engaged 
by hand, this operation also closing the feed circuit 
to the push-button control station, but only energising 
the push-button circuit for starting the barring motor. 
On pressing this push-button the barring motor will 
start up and accelerate automatically until the rolls 
are turning at 2 r.p.m. If the mill is now required to 
run at full speed, the main motor can be started up 
and as it accelerates and overruns the barring motor 








the claw coupling is automatically disengaged and 
the barring motor is shut down by operating the inter- 
lock limit switch. It should be pointed out that the 
main driving motor cannot be started until the barring 
motor is running at full speed, and that a “ stop ” but- 


| ton is provided to shut down both motors at any time. 








THE CURING OF CONCRETE 
PAVEMENT SLABS. 


Suxce the early days, when it became evident that a 
great deal of care was necessary to ensure good results 
with concrete as a road material, a considerable amount 
of attention has been focused on the subject of proper 
curing. On previous occasions, we have referred to 
this matter, when it has come before public bodies for 
discussion,* and we revert to it now to deal with a 
reportt which embodies information derived from a 
large number of public highway authorities, as well as 
other bodies. This report is issued as Part II of the 
Proceedings of the Thirteenth Annual Meeting of the 
Highway Research Board of the National Research 
Council of the United States, and is edited by Mr. 
Roy W. Crum, Director of the Board. It summarises 
the opinions of the committee on curing with calcium 
chloride, with bituminous coatings, with sodium 
silicate, with paper, and intermittently with water, 
all as alternatives to curing with wet coverings. 

It is found that calcium chloride, which is dependent 
upon its deliquescent properties for its efficiency as 
a curing medium, should not be used in arid or semi- 
arid regions, nor under high temperatures, nor unless 
the relative humidity is expected to exceed 50 at 
normal temperatures. It may be used either as an 
admixture or as a surface coating. When used as an 
admixture, the concrete should be protected with 
burlap for the first 24 hours. When used as a surface 
coating, it should not be applied until the concrete 
has hardened, in order to guard against scaling. Fresh 
concrete should be protected with wet burlap until 
ready for the application of calcium chloride. An 
average flexural-strength ratio of 78 per cent. is given 
for laboratory-cured specimens of concrete containing 
an admixture of calcium_chloride, the strength ratio 
being the strength of the calcium chloride-cured 
mixture expressed as a percentage of the strength of 
moist-cured concrete; the average flexural-strength 
ratio of the field-cured specimens was found to be 94. 
The average compressive-strength ratio of the labora- 
tory-cured specimens was 97, and of the field-cured 
specimens 109. Cores drilled from pavement slabs 
gave an average compressive strength ratio of 99. 





* ENGINEERING, vol. cxxxiii, page 51 (1932); vol. 
exxxvi, page 508 (1933). 


+ Report of Investigation ; Curing of Concrete Pavement 





Slabs. Published by Highway Research Board, National 
Research Council, Washington, D.C. Price 1 dol. 


The conclusions drawn from the data available as to 
acceleration was that an acceleration in hardening 
occurs during at least the first seven days, and may 
extend even beyond this period. The effects of admix- 
tures of calcium chloride on the cracking of concrete 
pavement slabs were studied on a number of road 
schemes, but direct comparisons were found to be in 
most cases difficult. Tests conducted at the Ohio 
State University and at the University of Minnesota, 
both indicate a greater lineal shrinkage, as compared 
with plain concrete, when an admixture of calcium 
chloride is used, while the tests of the Bureau of 
Public Roads showed greater shrinkage for the plain 
mortar during the first 100 minutes of setting. 

Several investigations showed that admixtures of 
calcium chloride react differently with different cements, 
but the committee are of opinion that the variations in 
strength due to this cause are no greater than those 
found in the strength of concrete made from different 
cements in which no admixtures are used. 

A table summarising results of flexural tests, prepared 
by Leroy C. Stewart, and published originally in the 
Proceedings, A.S.7'.M., vol. 26, Part II, gives the 
following comparative values of the effect of tempera- 
ture on strength: After 365 days’ curing at 15 deg. F., 
the strength ratio of concrete containing an admixture 
of calcium chloride was 125; at a temperature of 22 deg. 
F., 155; at a temperature of 30 deg. F., 106; and 
at a temperature of 70 deg. F., 102. 

In respect of bituminous coatings, it is considered 
that satisfactory strength and surface texture are in 
general secured in concrete cured with such coatings, 
but that greater total temperature changes and greater 
daily variations in volume than are shown by other 
curing methods, under similar conditions, accom- 
pany their use. These greater variations in slab 
temperature and volume may, however, be avoided 
by changing the colour of the black coating by the 
application to the surface of whitewash, stone dust, 
cement or other light-coloured substance. 

Amongst the research data studied by the com- 
mittee were extensive field studies carried out by the 
Missouri State Highway Department on two road 
schemes, along lines suggested by the committee. 
These studies pointed to the fact that, regardless of 
the method of curing, the time-temperature curve of 
the concrete at the top surface of the pavement followed 
the general contour of the corresponding curve of air 
temperature measured in the shade. The concrete at 
the bottom of the slab was found to have a consider- 
ably smaller daily range in temperature than that near 
the top, and the maximum and minimum temperatures 
at the bottom lagged from 2 hours to 3 hours behind 
those at the top. Although, however, the concrete 
temperature depended primarily on the temperature 
of the air, simultaneous measurements of concrete 
temperatures in sections cured by different methods 
showed differences of as much as 40 deg. F. Since 
constancy of temperature during the early hardening 
period is considered important to the proper curing 
of the concrete, the various methods were compared 
on the basis of (1) the difference between the maxi- 
mum temperature of concrete at the top surface of 
slab and the corresponding maximum air temperature ; 
and (2) the maximum daily drop in temperature of 
concrete at the top surface relative to the drop in air 
temperature. In connection with (1), one comparison 
showed that the maximum temperature at top surface 
of concrete cured either by 72 hours of wet burlap, 
or by a bituminous coating protected by whitewash, 
was from 0 deg. to 5 deg. F. less than the corresponding 
air temperature, whilst that of concrete cured by a 
bituminous coating without the use of whitewash was 
from 32 deg. to 34 deg. F. greater. The second basis of 
comparison brought out the fact that the maximum 
daily temperature drop at the top surface of concrete 
cured with wet burlap for 72 hours, or of concrete cured 
with bitumen protected with whitewash, was from 
9 deg. to 15 deg. F. less than the drop in air tempera- 
ture, whilst the maximum daily temperature drop of 
concrete cured with bitumen without the use of white- 
wash was 13 deg. F. greater. 

The committee’s conclusions regarding sodium 
silicate were that the strength and volume change 
characteristics of concrete slabs cured in the field by 
its use were, for the conditions encountered, similar 
to those of moist cured concrete. For best results, 
the sodium silicate should not be applied until the 
concrete has set, and the concrete should be protected 
with wet burlap until the sodium silicate is applied. 
Good practice requires that the wet burlap should 
remain in place for at least 12 hours. The research 
data studied were obtained from three experimental 
lengths of slab pavement. The Louisiana Highway 
Commission constructed an experimental concrete 
road, nine miles in length, of which about one-third 
was cured with a surface application of sodium silicate. 
Cores were drilled at intervals of 500 ft. and tested. 
Since the age at the time of testing varied from 2-1 





months to 5-2 months, it was difficult to make an 
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adequate comparison of the strength attained under 
different methods, but within these limits of age the 
core tests gave an average compressive strength in 
pounds per square inch of 6,100 for concrete cured with 
sodium silicate, 5,940 for ponding, and 6,290 for wet 
earth. 

The Missouri investigation showed that the relative 
compressive strength of concrete cured by sodium 
silicate was, for an average of all ages up to 360 days, 
90, as compared with ponding, taken as 100, the figure 
for wet burlap at 24 hours being 90-5, silicate there- 
fore showing no advantage over the latter. 

The Ohio investigation was based upon 4,089 ft. of 
pavement cured by sodium silicate, compared with 
594 ft. of wet earth curing in Union County. Cores 
cut and tested at 28 days showed a relative compressive 
strength of 126 for sodium silicate, as compared with 
wet earth 100. Other experimental sections in 
Licking County gave a compressive-strength ratio at 
28 days of 87-5 for sodium silicate, as compared with 
wet straw (100). 

In the Missouri investigation, tests were 
determine the amounts of moisture retained in the 
concrete cured by the various methods. The per- 
centages of moisture, 10 days after finishing, was, in 
the case of wet burlap used for 72 hours, 3-4 per cent. ; 
wet burlap for 24 hours, 3-3 per cent.; and sodium 
silicate, 3-1 per cent. 

On the use of paper for curing, the committee 
expresses agreement with the views of Mark Morris, 
Research Engineer of the Iowa Highway Board, 
whose conclusion is that ‘‘ there are strong indications 
that suitably-prepared papers may be used satisfac- 
torily as curing agents." Tests upon cores taken from 
an 18-mile length vf concrete paving cured under 
suitably-prepared paper, and constructed in 1932 under 
the supervision of the Minnesota State Highway 
Department, showed the following strengths: For 
paper applied directly and left on for 72 hours, the 
average crushing strength of seven specimens was 
5,944 lb. per square inch ; for wet burlap for 24 hours, 
followed by moist earth for 72 hours, the average 
crushing strength was 5,473 lb. per square inch, giving 
a relative strength of 109 to 100. The age of all the 
specimens was six months. 

The intermittent method of curing concrete was 
investigated for the purpose of determining the length 
of time required for the curing period with water, in 
humid regions. The committee had noticed, in 
studying data from field experiments, that very 
frequently a short initial period of wet curing without 
other artificial curing, gave good results, and it seemed 
that the effects of intermittent or natural curing offered 
an explanation of such results. After consideration 
of laboratory investigations conducted by Professor 
F. C. Lang, of the University of Minnesota, the com- 
mittee concludes that when the conditions are such 
that practically all of the mixing water present, when 
the placing and finishing operations are completed, is 
retained for three days, no additional curing is neces- 
sary. Keeping the surface wet by saturated burlap 
would ensure such a condition. Professor Lang’s work 
embraced 19 different subsequent curings, each follow- 
ing a definite initial curing period. For instance, 
series No. 1 had a ratio of 0-17, or six days in air to 
one day in water. This was preceded by an initial 
curing period of either 1, 3, 7 or 21 days, during which 
the specimens were kept submerged, after which there 
was a further initial period of 15 days in air at 70 deg. F., 
which was uniform for all tests in the series. Thus, for 
an initial curing period of 3 days, the order would be 
3 days water, 15 days air, | day water, and 6 days air, 
the last two being repeated up to 640 days, and speci 
mens broken and tested at the end of each of the first 
three cycles, and thereafter at the end of cycles as 
near as possible tc 20, 40, 80, 160, 320 and 640 davs. 
The effects were most marked in the early ages, and 
the results when plotted showed that at the age of 
10 days, a 7-day initial curing was a decided advantage, 
but that at the age of 16 days, the 3-day and 7-day 
initial curing produced equal strengths. After a 3-day 
initial curing in water and an initial drying period from 
6 days to 21 days in air, the initial drying period of 
21 days reduced the strength about 6-4 per cent. 
when compared with the strength after an initial 
drying period of 6 days. Other figures showed that 
the 21 days initially-cu-ed specimens excelled only in 
unusual cases, as when the initial curing in water was 
followed by an exceptionally long first drying in air, 
or when the drying in air was at an exceptionally high 
temperature. 

The committee announce their intention of concen- 
trating in the future upon the fundamentals of curing, 
rather than on the different methods; on account of 
their increasing number, they find it no longer practic- 
able to study individually each new method. Whatever 
the ground covered, future reports from the same 
source will undoubtedly be awaited with interest, and 
in circles probably a good deal wider than those to 
which thev are directly addressed. 
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ENGINEERING. 


THE EFFECT OF SOOT ON HEAT 


TRANSMISSION IN SMALL BOILERS. 


Tue rate at which heat can be transmitted through 
metallic walls depends upon the properties of the 
metal and the actual temperature gradient within it. 
Any extraneous condition that prevents high tem- 
peratures on the inflow side reduces the amount of 
heat that passes through, and the rate of evaporation, 
if a boiler is in question, on the other side. A layer 
of soot acts in this way, and must be removed if 
efficiency is to be maintained. Usually large boilers, 
and frequently those of medium size, are equipped 
with soot blowers, and fuel savings have resulted from 
their application, amounting sometimes to 8 per cent., 
but commonly to 4 per cent. or 5 percent. Very little 
information has, however, been available regarding the 
losses incurred with small boilers, where the deposits 
are usually thicker, because they are more rarely 
removed, and for that reason some interest attaches 
to the publication, by the United States Bureau of 
Mines, of a report on investigations conducted on the 
“ Effect of Soot on Heat Transmission in Small 
Boilers" at the Pittsburg Experiment Station, by 
Messrs, P. Nicholls and C. E. Augustine. 

The work referred to was restricted to the action 
upon heat transfer of soot deposits. It was conducted 
with two cylindrical cast-iron sectional boilers, with 
20-in. and 24-in. diameter fireboxes. The tests did 
not directly cover the waste of fuel under service 
conditions due to the decrease in the available draught 
caused by the clogging of passages or flues, which 
commonly accompanies poor or incomplete combustion. 
Very little definite information is available on the 
thermal conductivity of soot, and deposits vary so 
much in density and composition that heat transmission 
tests of samples would prove of small practical value. 
Such deposits invariably contain ash, and sometimes 
are largely of that nature. 

The actual heat resistance from hot gas to water is 
a summation of the resistances of the soot and film of 
hot gases, the actual resistance of the metal, and the 
surface resistance on the water side. There is much 
information already available on all these factors, 
with the exception of soot itself, and the tests of heat 
transfer were therefore conducted by duplicating, as 
far as possible, actual service conditions. Hot gases 
of a definite weight per hour and a definite temperature, 
were passed through the boiler, the heat transmission 
being determined from the heat delivered and from 
the temperature of the gases leaving the boiler. This 
was accomplished by burning high-temperature coke, 
supplying a definite weight of air per hour, and con- 
stantly adjusting the rates of primary and secondary 
air so that the carbon dioxide content of the flu 
gases was kept constant for five hours, and was the 
same in the successive tests. For the first test, all 
heating surfaces were thoroughly cleaned, and then 
sooting was accomplished, as an independent operation, 
by burning coal in the normal manner with natural 
draught. After light sooting, the second test was made, 
after which the procedure was continued until no 
further increase in soot was possible. Finally, the 
boiler was again cleaned and re-tested. 

Dealing first with the 20-in. diameter boiler and 
taking the initial clean condition as the standard, slight 
sooting, referred to as } in., though the thicknesses were 
not uniform over any one area and decreased along the 
path of the gases, caused a heat loss of 3 per cent. 
Further sooting, classed as medium, and referred to as 
} ins with the same reservation, increased the loss to 
4-9 per cent. Smaller increases in the magnitude of 
the loss occurred as sooting continued, and a maximum 
of 6-6 per cent. was ultimately reached. The repeti- 
tion test for the clean condition, after removing all 
deposit, confirmed the first. Generally speaking, the 
results with the 24-in. diameter boiler showed corre- 
sponding changes, but their magnitude was less, which 
was to be anticipated, because the ratio of the area of 
the surface to the of the gas stream 
decreased with an increase in diameter. The greatest 
loss in this case, with heavy sooting, was found to be 
5-3 per cent. The loss with the first sooting layer 
was proportionately greater than with the further 
increases. As a possible explanation of this, it was 
suggested that the surfaces being initially clean 
received a deposit of tar, which may have decreased 
their ability to absorb radiation from the fuel bed. 
The maximum losses were obtained with heavier layers 
of soot than would be tolerated in service. > 

The value of these tests, conducted under arbitrarily 
fixed conditions, may, of course, be questioned from 
the standpoint of the average conditions under which 
such boilers are operated. The carbon dioxide content 
in the flue gases was higher than is usual in service, 
reaching 14-1 per cent. in the case of the larger boiler, 
and the tests did not include a period after a firing 
when the surface of the bed was dull and there was 
little radiation. To cover all such questions fully 
would, of course, require very extensive experimental 
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investigation. It was nevertheless found that the heat 
absorbed by the secondary heating surface, where the 
action was by convection, was roughly proportional 
to the product of the weight of the gases passing and 
the difference in temperature between them and the 
surface. This product tended to remain constant for 
a given rate of heat liberation, being independent of the 
quantity of excess air. The rates of burning used, 
namely, 24 lb. and 3 lb. per square foot per hour, were 
selected as fair average values for all conditions 
during the use of such boilers in the heating season. 

To assess the loss in terms of the heat available in 
the coal burned, some assumed value would have to be 
given to the loss of fuel in the ash; this was placed 
at 4 percent. Similarly, allowance had to be made for 
the loss of combustible in the flue gases; this varied 
rather widely, but was taken as an average at 8 per 
cent., making a total loss of 12 per cent. Thus the loss 
of efficiency on the basis of heat contents of the fuel 
would be 88 per cent. of 6-6 per cent. for the maximum 
case, or 5-7 per cent. 

The main practical objection to soot is that it clogs 
the passages and the lack of adequate draught results 
in waste of fuel, in addition to the loss from the 
insulating effect of the layer of soot. A secondary 
result of insufficient draught is the fuel lost to the 
ash pit through the necessity for shaking the grate. 








OIL-BATH AIR CLEANER. 


Tue oil-bath air cleaner, a device for the separation 
of dust, &c., from the air supply of internal-combustion 
engines, has hitherto been more widely used in the 
United States than elsewhere. Messrs. C. G. Vokes, 
Limited, 95-97, Lower Richmond-road, Putney, 8.W.15, 
have, however, now developed the neat design of oil- 
bath cleaner shown in the accompanying drawing. 
It is made in two or three sizes suitable for the average 
commercial vehicle. An external casing of spun 
sheet aluminium with stiffening corrugations is attached 
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to a flanged nipple which is screwed by a sleeve to the 
end of the air-inlet pipe. The pipe is prolonged inside 
the casing by a sleeve riveted to it and projecting well 
above the oil which is contained in the annular space 
between the sleeve and the casing. The upper part 
of the sleeve is provided with a flange which carries a 
ring of filtering material held between top and bottom 
caps and supported internally by a perforated tube. 
External to this ring is an aluminium sleeve which is 
formed with a turned-over edge and is integral with 
a dished cover, the whole being held in place by a 
knurled nut on a bolt screwed into a bridge piece 
on the air pipe sleeve. The cover unit is detachable 
for access to the filter ring, oil bath, &c. 

The incoming air is drawn in over the edge of the 
casing and passes down the annular space between it 
and the cover sleeve. It then reverses its direction 
and flows over the cylindrical surface of the filtering 
medium through which it passes to the air-inlet pipe. 
At the point of reversal of flow, the air stream is brought 
into contact with the surface of the oil bath and the 
heavier particles of dust are entrained by the oil, 
the lighter particles being intercepted by the filtering 
medium. It should be understood that Messrs. Vokes 
do not put this o#-bath air cleaner forward as super- 
seding their Protectomoter dry-fabric self-cleaning 
filter, but, as in certain countries the oil-bath cleaner 
has become familiar, it is now possible for British 
exporting firms of motor vehicles to meet purchasers’ 
wishes by fitting one of British manufacture. 








H.M.S. “ Gavatrea.”—After carrying out successful 
official trials, H.M.S. Galatea, a cruiser belonging to the 
1932 British naval construction programme, has been 
delivered to the Admiralty by her builders, Messrs. Scott's 
Shipbuilding and Engineering Company, Limited, 
Greenock. The ship is 481 ft. in length and has a stan- 
dard displacement of 5,200 tons. At its full power the 
propelling machinery develops about 64,000 s.h.p., the 
speed of the vessel corresponding to that being 32} knots 

he main armament consists of six 6-in. guns. The 
9,000-ton cruiser Glasgow, the destroyers Hostile and 
Hotspur, and the submarine Seawolf are at present being 
constructed by Messrs. Scott's. 
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THE UNITED STATES PETROLEUM 
INDUSTRY. 


Tue existence of oil in the United States of America 
is so widespread that there are no less than 20 States 
from which supplies are obtained. There is great 
variation, however, in the importance of different areas, 
which is well illustrated by the fact that two-thirds of 
the entire yield of the whole country since 1859, has 
been obtained from three of them, California, Oklahoma, 
and Texas, and 83 per cent. of the output to-day is 
supplied by them. When considering the reserves, 
because of the unknown number and unknown 
productivity of such fields as still remain to be 
discovered, it is quite impossible to specify, with any 
degree of assurance, the extent and value which they 
may have. Further, it is necessary to distinguish 
between the reserves of the fields that have already 
been proved, and those which have not. Estimates of 
the quantities of oil still remaining to be won in the 
proved fields have been made from time to time, and 
have afforded results varying between 4-5 and 
12 billion barrels, the more recent calculations showing 
the higher estimates. In connection with the possibili- 
ties of untapped sources, although it may be the case 
that an unknown field to-day may become a valuable 
production centre later, it has to be recognised that 
such forecasts as have been made in this sphere must 
have a more uncertain basis than those relating to 
existing workings. Arnold and Kemnitzer, in their 
work on Petroleum in the United States and Possessions, 
predicted the total existing reserves at 39 billion 
barrels for the United States alone, at the beginni 
of the year 1929. Whatever may be the true state of 
affairs, however, it has to be appreciated that the 
reserves are certainly not inexhaustible. The matter, 
together with various other interesting features of the 
American petroleum industry, are discussed in a 
recently prepared Review of the Petroleum Industry 
in the United States, compiled for the Geological 
Survey of the United States Department of the Interior, 
by Mr. Hale B. Soyster, with the collaboration and 
assistance of many authorities. 

In an industry that deals with a natural resource 
which when the reserves are gone must cease, the 
question of this possible exhaustion naturally arouses 
considerable interest. In 1859, the total output 
amounted to only 2,000 barrels. By 1929, 70 years 
later, it had reached 1,007,323,000 barrels. Depression 
has had its effect on the demand for this, as for other 
commodities, and the production for 1933, as reported 
by the Bureau of Mines, was 898,874,000 barrels. 
Usually when a new producing area is discovered, 
competitive development causes drilling on a very 
large scale, with the result that an output of oil is 
obtained in excess of normal market requirements, 
followed by sharp falls in prices and the subsequent 
premature decline in production of the particular area. 
The price change is not merely a local one; it has an 
effect throughout all the fields and causes a definite 
downward revision in values. Production peaks of 
new fields have consistently, and more particularly 
since 1901, had a most demoralising effect upon the 
industry’s market structure for both crude and refined 
oils. Every flush oil field put into commercial produc- 
tion since 1901 has had a relatively short life of its 
flowing wells, owing to wasteful, uncontrolled, and 
acutely competitive operation. Many of the fields, it 
is suggested, would have yielded greater quantities of 
oil under ordinary development, and at the same time 
extreme fluctuations in market prices would have been 
avoided. The success of Government intervention 
into the development of certain oil and gas discoveries 
in California in 1928 resulted in the enactment of a 
general Act in 1931, authorising the Secretary of the 
Interior to enter into any plans of development on any 
oil or gas field in the public domain. Further, an order 
was issued in 1932, opening once again the public 
domain to the filing of applications for prospecting per- 
mits, with the condition that the applicants must agree 
to produce no oil or gas in commercial quantities unless 
in compliance with a plan of unit operation, or other 
approved co-operative scheme. The few large flush 
fields have created a fictitious picture of the usual 
potentialities. Taking an annual average over a 
period of seven years, from 1920 to 1926, of the total 
number of wells sunk in a year in the area of the United 
States east of the Rocky Mountains, 31-7 per cent. 
had an initial daily production of 25 barrels or less. 
Other statistics of interest of the same type are, 8-2 
per cent. produced between 26 and 50 barrels, 4 per 
cent. gave between 51 and 75 barrels, and 3-9 per 
cent. yielded 76 to 100 barrels. Only 1-5 per cent. 
afforded from 1,000 to 2,000 barrels, and 1-3 per cent. 
anything in excess of that. It seems also to have been 
established that the known petroleum reserves in 
California do not appear adequate to sustain heavy 
withdrawals over a long period of time, and in 1932, 
the production then was much in excess of the reserves 
of newly discovered fields. The flush output of new 
fields is depended upon to maintain the current 














reserves, and it was, therefore, thought necessary to 
institute planned and controlled development to 
ensure the conservation of the country’s oil and gas 
resources, 

Of the raw materials of the industry, crude petroleum: 
natural gas, natural petrol and benzol, crude petroleum 
is by far the most important. In 1933, it contributed 
96 per cent. of the total yield. Except in 1929, when 
the production was unusually high, and reached 
1,007,323,000 barrels, and in 1932, when it was low, the 
annual production for the last seven years has been 
about 900,000,000 barrels, or a daily average output 
of 2,466,000 barrels. Natural petrol and benzol amount 
at present, in the yield returns, to about 100,000 
barrels a day. Since about 1905, oil has been imported 
into the United States. Crude oil constitutes the 
greater part of the bulk, but in recent years the 
disparity in the import figures for crude and refined 
oils has been much reduced. The highest imports 
were in 1921, when the Mexican production was at its 
height. A general trend towards falling imports of 
crude oil was interrupted by a material advance in 1928, 
through the rapid rise of production in Venezuela. 
Tariffs were imposed in 1932, and the importation 
fell by about 50 per cent. The latest official figures 
show the imports of crude oil as averaging 86,000 
barrels daily, and of refined oil 10,000 barrels daily, 
constituting about 5 per cent. of the total new supply. 

Except during the years 1920 to 1922 the exports of 
erude oil and refined products from the United States 
exceeded the imports. Of the total dealt with up to 
1933 about 83 per cent. was accounted for by refined 
products, whereas 81 per cent. of the imports was 
crude oil. Because of the growth of facilities for 
refining in other countries, the exports of crude oil 
have been stimulated in recent years, and the return 
for 1933, namely, 36,703,000 rrels established a 
record. Most of it goes to Canada, although Japan, 
France and Germany are also large purchasers. The 
latest data procurable indicate that the daily exports 
are now 90,000 barrels of crude oil, 75,000 barrels of 
petrol, and 125,000 barrels of other refined products. 
The production of crude oil has proved adequate to 
keep pace with the increasing demand for petrol, 
mainly because the refiners have improved their plant, 
and increased the average yield from about 10 per cent. 
in 1900, to 44 per cent. in 1933. Stocks have increased 
materially during the last fifteen years, and amount 
at the present time to about 600,000,000 barrels, of 
which about 40 per cent. represents refined products. 

The United States, with their enormous production of 
petroleum and their large refining capacity, consume 
more oil than any country in the world. This is 
largely due to the demand for petrol for motor vehicles. 
The growth in the use of fuel oil for industrial and 
marine purposes has, however, proved only less 
sensational than the increase in the use of petrol. Over- 
production in the fields, and in the refineries, took 
place during the Great War and a flood of petroleum 
products went on to the market, resulting in unsuitable 
application, and waste of a precious natural resource. 
Waste of petroleum and its products constitutes one 
of the greatest problems of the industry. In the 
Oklahoma conservation law, which has been sustained 
by many Federal district courts and by the Supreme 
Court of the United States, there are many provisions, 
which indicate the wide significance of the legal term 
“waste”? in this regard. For instance, it includes 
economic waste, underground waste, including water 
encroachment in the oil or gas bearing strata, surface 
waste, and waste incidental to production in excess of 
transportation, or marketing facilities, or reasonable 
demands. Further, it includes the escape, directly or 
indirectly, of gas from oil wells into the open air, in 
excess of the amount necessary in the efficient drilling, 
completion or operation thereof, and the escape by 
blowing or release of gas from wells providing gas only. 
Regulations enable the Commission entrusted with the 
duties of applying the law to limit the production of 
gas from wells producing gas only, or gas and petrol 
only, to a certain percentage of the daily open-flow 
capacity, which is less than the percentage of oil pro- 
duction allowed to oil wells. In Texas, the Commission 
has no power to deal with economic waste, or to limit 
the production of oil to the existing market demand. 
California has set up measures to prohibit waste of 
crude petroleum and to limit production to current 
needs, but they never became effective and were 
rejected by referendum in 1932. There still exists, 
however, a statute, known as the Lyon Act, dealing 
with unreasonable waste of gas, but the qualification, 
being difficult of definition, introduces complications. 

Waste is of three types: physical, consisting of the 
visible surface loss and the invisible underground loss ; 
waste of energy in propelling oil through the containing 
rocks to the wells, and so to the surface ; and economic 
waste. Asan example of physical waste, reference was 
made in a report of the Federal Oil Conservation Board 
to the Cushing field in Oklahoma where, at one period, 
the average daily waste of gas was 300,000,000 cub. ft. 


Many other cases of enormous waste were similarly 
quoted. So acute, has been the problem of crater 
formations, and the consequent waste, that the Bureau 
of Mines has made special studies in some of the 
districts, and reported on the conditions of the wells 
and the methods used in attempting to control them. 
The Texas Panhandle district is probably the source of 
the greatest loss of gas in America, and the con- 
ditions have grown continually worse. Many millions 
of cubic feet of gas have been wasted and dissipated in 
the air, after being stripped of a small petrol content, 
constituting less than 3 per cent. of the heat-producing 
value, After studying the Oklahoma City pool, the 
Bureau of Mines concluded that the gas reserves of the 
Pennsylvanian (upper or dry gas) formation should be 
regarded merely as an auxiliary supply, to augment the 
formation gas in the pre-Pennsylvanian (lower or oil 
producing) zones, when the oil wells stop flowing nature 
ally. In regard to underground waste, the history of 
the Powell field in Texas shows clearly that the 
operators in that region were able to cope with serious 
water problems and retard the encroachment by 
adopting recommendations such, for example, as the 
judicious use of cement combined with proper casing 
programmes. It is considered that underground waste 
is now only a small fraction of what it was in former 
years. Efficient well spacing does not lend itself to 
easy solution. Unfortunately, when the engineering 
facts regarding the reservoir are known, it has frequently 
been impossible to work out rational spacing pro- 
grammes, owing to conditions of competitive drilling, 
calling for a multiplicity of offset wells, in place of a 
few carefully-selected wells, which would prevent 
attendant losses. The conclusion has been reached 
that engineering and scientific knowledge regarding 
waste in all its phases cannot be applied correctively 
to conserve the diminishing reserves of oil and gas as 
long as the existing theory of “ capture and reduction to 
possession "’ is recognised as the controlling factor. 








CATALOGUES. 


Fire-Detection Apparatus.—Messrs, Gent and Com. 
pany, Limited, Faraday Works, Leicester, have issued a 
catalogue of the Tangent fire-detection, indication, pro- 
tection and automatic alarm a they make. The 
appliances listed and descri will be found to cover 
every requirement. 

Spray Painting.—The house journal of Messrs. B,E.N. 


Patents, Limited, Gorst-road, Park Royal, London, 
N.W.10, refers to the introduction of a new paint epray 
th a flat 


un, which has the characteristic of giving 
fan and a round spray without change of head, but with 
a simple rotation of the spreader cap. 


Installation of Electric Motors.—An attractive small 
pocket book giving hints on the installation and main- 
tenance of electric motors and dynamos has been issued 
by Messrs. Higgs Motors, Limited, Witton, Birmingham, 
8. It deals with all types of machines, and gives diagrams 
of connections, mathematical and technical tables, &c 

Firebrick Bonding.—The property of Pyruma plastic 
fire cement of retaining its bonding power under high and 
intermittent temperatures is dealt with in a pamphlet 
received from Messrs. J. H. Sankey and Son, Limited, 
The Hill, Ilford, Essex. It is said to set rock hard and very 
dense, and to be resistant to gases, fluxes, abrasion, &c, 


Cutting Oils—In a recent number of Lubricity, the 
journal of Messrs. Fletcher Miller, Limited, Alma 

orks, Dukinfield, Manchester, there are many short 
articles and notes relating to the production, properties, 
tases and experiences with the firm’s water soluble 
cutting oil, Cooledge, and their Swift sulphurised cutting 
oil. 

Isolation Switchgear.—Messrs. Switchgear and Cowans 
Limited, Elsinore-road, Old Trafford, Manchester, 16, 
claim for their internal isolation switchgear that it has 
been gradually improved in detail following upon prac- 
tical experience, and thus may be said to have been 
service tested. A brochure, bearing these two words as 
title, has been issued in support of their contention. 


Sectional and Graph Papers.—Messrs. Wight 
Mountain, Limited, Artillery House, Artillery-row, 
Westminster, London, 8.W.1, make all forms of sectional 
paper in sheets, pads or books. A bound price list shows 
a great variety and a further list deals with progress 
sheets, daily, weekly and monthly, logarithmic, polar, 
triangular co-ordinate, isometric and profile papers. 


Rubber Flooring and Synthetic Rubber Producte.— 
Messrs. The Ioco Rubber and Waterproofing Company, 
Limited, Netherton Works, Anniesland, Glasgow, W.3, 
call attention in two pamphlets to the on ete of rubber 
flooring and to the laminated cloth material of the 
synthetic rubber type, known as Formapex cloth Mio- 
carta, used for the production of silent gears. The latter 
material has useful electrical-insulating properties. 


Power Braki on Road Vehicles.—A descriptive 
pamphlet on ‘the Westinghouse air pressure servo 
mechanism brakes for road vehicles has been received 
from Messrs. The Westinghouse Brake and Signal 
Company, Limited, 82, York-road, King’s Cross, London, 
N.1. It is claimed that the maximum ing power can 
be varied, and that sufficient reserve can be maintained in 
the reservoir to enable a | number of brake applica- 
tions to be made even with the engine temporarily out of 








action. 


** ENGINEERING” ILLUSTRATED 
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SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; where none is mentioned, the Specification is not 

tUustrated. 

Where inventions are communicated from abroad, the Names, £c., 
of the Communicators are given in italics 

Copies of Specifications may be obtained at the Patent Office Sales 

inch, 25, Southampton Buildings, Chancery-lane, W.C.2, at 
the uniform price of 1s. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the word ** Sealed" is ap § 

Any person may, at any time within two months from date of 
the advertisement of the acceptance of a Complete Specification 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


408,765. R. C. Graseby, of New Malden. Pre- 
payment Meter. (3 Figs.) January 12, 1933.—This 
invention consists of prepayment-meter mechanism 
having means whereby a standing charge, such as a rent 
for the meter may be collected and whereby the standing 
charge may be varied. The rotor of the time motor is 
connected through a train of gears to a spindle carrying 
a crank dise 3 having a stud 4 extending from its face. 
The stud is connected by a connecting rod 5 to a stud 
on @ gear 7, which meshes with a gear 8. A pair of 
free-wheel clutches is constituted by a member 9 having 
cylindrical recesses in opposite faces and clutch members 
10 in these receases, as shown in Fig. 2, in which in one 
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balla are gripped 
surface of the member 10 and the inner surface of the 


direction of rotation between the 
recess in the member 9. The member 9 carries a gear 
wheel 12, which is connected through a gear train to 
the gear wheel in turn connected to the sun wheel 
of the second differential of the pre-payment mechanism. 
The gear 8 is fixed to the one first member 10 of the 
pair of clutches. The other first member of the pair 
of clutches has an outwards projecting arm 18, which 
extends between a pair of stop pins 19, 20. The pair 
of clutches is so arranged that the second members 9 
will free-wheel in the same angular direction in relation 
to their first members 10, the two clutches being viewed 
from the same direction. One stop pin 20 is fixed 
and the other stop pin 19 is carried on a disc fixed to 
a spindle carrying a worm wheel which is engaged by 
a worm on a spindle 26, which may be turned with a key. 
The spindle on which the dise is fixed projects through 
a plate bearing a money-rate scale 28, and carries a 
pointer which moves over the scale. By rotating the 
spindle 26, the position of the stop pin 19 in relation to 
the stop pin 20 may be adjusted, and the amount of 
the adjustment can be seen by the position of the pointer 
on the money-rate scale. (Sealed.) 


405,043. Elliott Brothers (London), Limited, 
of Lewisham, and G. F. Shotter, of Friern Barnet. 
Transmitting Apparatus. (4 figs.) August 5, 1932. 
—The invention consists of apparatus for transmitting 
indications or movements to a distance. 1 is a first 
magnet core forming a closed magnetic circuit. 3 is a 
second magnet core having a gap 4. 6 is a single turn 
coil constituted by a band of copper which embraces 
the first core 1 and extends into the gap 4 of the second 
core 3. The coil 6 is mounted on a spindle which carries 
@ pointer 9. This pointe is the member whose indica- 
tions are to be transmitted and it is the indicator of a 
dynamometer wattmeter, the movable coil of which is 
carried on the lower end of the spindle. The coil 6 is 
cireular in plan and it has a portion 14 which is sloped 
in relation to the plane of the part 15. The part 14 
moves in the gap 4 and the part 15 embraces the first 
magnet core | In use an alternating current of constant 
voltage is applied to the winding of the magnet 1, and 
the winding of the magnet 3 is connected to the trans- 
mission line. As the pointer 9 moves so the coil 6 is 
moved and the position of the part 14 in the gap 4 is 
altered. An alternating flux of constant average value 
is induced in the core 1 and this induces a current in 
the coil 6, which current in turn produces an alternatin 
flux in the second core 3. Thus a current is inducec 
and sent to the transmission line. The density of the 
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flux in the second core 3 is dependent on the position 
of the part 14 of the coil 6 in the gap 4, and thus on the 
position of the pointer 9. To prevent variations in 
the alternating-current supply from affecting the trans- 
missions made by the apparatus, the supply is connected 
to the primary winding of a voltage-regulating auto- 
transformer, the secondary of which is connected to the 
winding of the magnet 1 through an inductance and a 
capacity. A resistance is connected across the terminals 
of the secondary winding of the transformer to 
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provide a substantially constant load, and so prevent 
any appreciable variation of load on the transformer due 
to diferent positions of the pointer. The inductance 
and condenser are chosen so that they produce resonance 
in the circuit at a frequency which is less than the 
frequency of the supply. ‘The coil of the magnet 3 is 
connected to a rectifying apparatus 21 through a series 
resistance. A condenser is connected across the output 
from the rectifier and an inductance is connected in series. 
The indicating instrument at the distant point is a direct 
current instrument 25, whose pointer movement corres- 
ponds with that of the pointer 9. (Sealed.) 
MINING, METALLURGY, &c. 


409,042. A. W. Ogilvy-Webb, of London. Gas- 
heated Furnace. (9 figs.) November 3, 1932.— 
The invention relates to gas-heated furnaces of the kind 
in which the gas is introduced so as to form a layer 
under the roof of the furnace or extending over the side 
or end walls, and the air is introduced into the layer 
of gas through apertures forming a number of jets. 
The roof of the furnace is built up in arch form of a 
number of refractory blocks arranged one behind the 
other, so that they are self supporting and in parallel 
rows. Each block has a central plate 2', and an integral 
comparatively thin plate part 2%, which extends into 
the furnace at its lower end. It also has a short platform 
3, 3, extending at right angles on each side. The parallel 
rows of blocks form a number of adjacent parallel air 
channels 4. The parts 2* of the members form gas 
channels 5 open towards the furnace and closed at the 
top by the platform 3. The tops of the channels 4 are 
closed by tiles. The fuel gas is supplied to both ends 
of the channels 5, and air is supplied to both ends of the 
channels 4. The adjacent edges of the platforms 3 are 
shaped to form elongated slots 14 directed towards the 
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furnace chamber. The gas-delivery apertures to the 
channels 5 are comparatively large, and of elongated 
shape. In operation, the gas introduced to the channels 
5 forms a layer which flows quietly along the roofs of 
the channels, and the air is introduced from the channels 
4 through the slots 14 into the layers of gas. By pro- 
viding elongated apertures 14 for the introduction of 
the air to the gas channels 5, the flame is formed into 
a blanket over the hearth of the furnace, and as the 
apertures extend along the centre of a gas channel, less 
interruption of the flow of the gas is produced than 
when « large number of small holes is employed. In 
the modification of the invention illustrated in Fig. 2, 
the roof of the furnace is formed of a number of plates 2, 
2%, arranged transversely of the furnace and built up 
into rows to constitute parallel walls at a required 
distance apart extending into the furnace to form 
channels. The plates 2', 2* are carried from girders by 
suspending members 15. Each plate is shouldered at 
two points on both faces, at a point 16 towards the top 
and at a point 17 a little below the middle. On the 
lower shoulders 17 of adjacent faces, tiles 18 having 
elongated apertures are supported. Plain cover tiles 
are supported on the upper shoulders 16. There is thus 
produced a series of parallel gas channels separated by 
thin walls 2%, and a corresponding series of air 
arranged one over each gas passage. The plates 2'2? and 
tiles are put in place as the roof is built up. (Sealed.) 


RAILWAYS AND TRAMWAYS. 

415,375. James Milles, Limited, of Bredbury, 
and A. Macbeth, of Altrincham. Securing Railway 
Rails. (15 Figs.) November 17, 1932.—The invention 
relates to fastenings for securing flange-footed railway 
rails to metal sleepers of the kind consisting of bifurcated 
clips, one limb of the clip being inserted through a hole 
in the sleeper and the other limb engaging the foot of 
the rail. he fastening is produced from a flat steel 





strip of appropriate width and thickness, and by shearing 





along the dotted lines 17, 17a, 176, blanks of Tee-shape 
in plan are cut from the strip. The Tee-shape blank is 
then bent longitudinally to form a clip fastening, as 
shown in Fig. 2, the tongue part of the blank constituting 


Fig.1. 
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the lower limb 18a of the fastening, which is inserted 
through the hole in the sleeper and the wider part of the 
blank constituting the upper limb 18) that engages the 
rail foot. The parts of the upper limb 186 which over- 
hang the lower limb 184 may be bent outwards to form 
shoulders 18c, which will have an extended bearing on 
the upper surface of the sleeper. (Sealed.) 


STEAM ENGINES, BOILERS, ETC. 

No. 415,119. C. A. Parsons and Company, 
Limited, of Newcastle-on-Tyne, and C. Young, of 
Newcastle-on-T yne. Speed-regulating Device. 
(5 Figs.) February 15, 1933.—This invention relates 
to a speed-regulating device. The alternator driven 
by the turbine drives a small synchronous motor 
E, which by way of mitre wheels, a spindle, worm 
and worm wheel, drives the shaft F of the control 
mechanism. A detector dise 18 is mounted friction- 
tight on the shaft F, the dise being provided with a 
number of equally spaced Vee-notches, round its circum- 
ference. An electrically-actuated ‘‘ chopper ” 20, of Vee- 
cross-section, controlled by the movement of a contact- 
making standard pendulum 21, co-acts with the dise 18 
at regular intervals. To effect this control, the pendulum 
21 closes a circuit containing a battery, and electro- 
magnets 24, which when onergised attract an arma- 
ture, on the short arm of a bell-crank, the long arm of 
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which carries the chopper 20. The disc 18 carries a 
face cam 29 extending over a small arc near the circum- 
ference, while a lever 31 is pivoted on a bracket secured 
to the shaft F so that it can swing in a plane passing 
through the axis of the shaft. The outer end of the lever 
carries a roller co-acting withthe cam 29. The inner end 
of the lever passes into a radial slot in the shaft and 
co-operates with a rod 35 passing axially through the 
shaft to butt against a lever controlled by a spring at 
its upper end and pivoted at its lower end to a link 
pivoted to adise H. The lever carries an arm 62 provided 
with a contact to connect with other contacts and so 
control the direction of rotation of the prime-mover 
governor motor J. If the disc 18 is rotating at the 
correct speed, the chopper 20 at each movement enters 
the relevant notch centrally and the position of the disc 
on its shaft remains unaltered. If, however, the disc 18 
has gained or lost, the chopper 20 strikes the side of the 
notch and displaces the disc on its shaft through a certain 
small angle. This causes the roller to move along 
the cam 29 and swing the lever 31 about its pivot, and 
traverse the rod 35 so as to put into motion the correcting 
mechanism, thereby accelerating or retarding the detector 
dise 18 and bringing the cam 29 back to its normal 
position in relation to the lever 31; the arm 62 is 
simultaneously returned to its inoperative position. If 
the dise H is in the neutral position a pin will fall into 
one end of a slot and the circuit to the motor J is not 
closed. If the disc H however has been rotated from its 
neutral position by the control mechanism, the pin will 
strike the face of the dise H and will not fall into the 
slot 66. While the pin is riding on the face of the disc 
H the circuit of the motor J is closed. (Sealed.) 
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CATHODE-RAY OSCILLOGRAPH 
ENGINE INDICATOR. 


Tue design of an accurate and reliable indicator 
for high-speed internal-combustion engines presents 
several problems. Owing to the very rapid pressure 
changes in this type of engine, or, indeed, in any 
internal-combustion engine, the records produced 
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effect of electrical lag, and difficulties arise from the 
condition of operation of the diaphragm. 

The cathode-ray oscillograph has the unique 
freedom from inertia required for the measurement 
of pressure changes of high frequency and the 
application of the instrument to indicate the process 
of combustion in an engine cylinder has engaged 
the attention of the research staff of the Anglo- 
American Oil Company for the past five years. The 
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by an indicator having mechanical linkages and 
moving parts may be of little value, because inertia 
leads to varying degrees of lag in the resultant 
diagram, and the natural periods of vibration of 
components introduce spurious oscillations. The 
balanced-diaphragm type of indicator is relatively 
free from the difficulties due to high speeds, but 
engine operation for a number of revolutions is 
required to obtain a complete diagram ; moreover, 
the instrument suffers, to some extent, from the 
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development work, which has been carried out by 
Messrs. E. M. Dodds, M.A., B.Sc., and C. H. Sprake, 
has now reached the stage that diagrams can be taken 
free from spurious vibration and mechanical or elec- 
trical lag, at any engine speed, and even when 
detonation isin progress. Adiagram can be taken of a 
single cycle or of a number superimposed to give 
average results. Visual observation of the diagram 
can be made conveniently, or it can be recorded 


mentioned will doubtless become a factor in the 
further development of the internal-combustion 
engine, and arrangements have been made with 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, to supply the instrament in a portable 
form, adapted especially for easy attachment to 
any engine. The first instrument was exhibited at 
the British Industries Fair, held in May at Birming- 
ham. The indicator has been used in the research 
laboratories of the Anglo-American Oil Company 
to determine the combustion characteristics of 
various fuels in spark-ignition engines and for the 
determination of ignition characteristics in Diesel 
engines. It has been found to be eminently satis- 
factory for both purposes, and is described below. 

When tke cathode ray is to be used to trace out 
an indieator diagram, means must be provided to 
impress on it a vertical motion following the pressure 
changes in the cylinder and a simultaneous hori- 
zontal motion, proportional either to time or to 
piston position. Fig. 1 shows a typical cathode-ray 
tube of the hot-cathode gas-focussed variety, and its 
action is briefly as follows: Electrons emitted from 
a small oxide-coated filament a are drawn through a 
‘gun ” b at a convenient positive potential (300 volts 
to 3,000 volts); the electron beam between 
two pairs of deflecting plates c and d, which are 
mutually perpendicular, and finally, after a relatively 
long travel, impinges on a fluorescent screen e. The 
bulb is filled with an inert gas at a low pressure, and 
this allows the beam to be brought to a sharp focus 
on the screen, the focussing being carried out by 
adjustment of the filament current and of the 
negative bias on a focussing shield f which surrounds 
the filament. When a potential difference is 
applied between two opposite deflecting plates, the 
electron beam is bent towards the positive plate and 
the spot of light on the fluorescent screen is dis- 
placed accordingly. The beam can also be deflected 
electromagnetically by means of coils suitably 
disposed externally to the tube. This method is 
advantageous when current, rather than voltage 
effects are concerned. The coils must, however, be 
very carefully designed in order to eliminate induc- 
tive lag from the oscillogram obtained. 

Because of the negligible inertia of the cathode 
ray, it can be employed for recording electrical 
oscillations of a frequency exceeding 1,000 kilo- 
cycles per second, as well as for the observation of 
extremely rapid transients. It will be appreciated 
therefore that the cathode-ray oscillograph is to be 
preferred to any other type, firstly on account of its 
relative simplicity and cheapness, and secondly on 
account of the purely technical superiority brought 
about by striking improvements in accuracy of 
focussing, brilliance of response, and faithfulness of 
record; moreover, with the advent of television, 
intensive development is taking place in the cathode- 
ray field.and hard-vacuum long-life tubes are now 
available with screens up to a foot in diameter, 
diagrams about 8 in. square being easily realised. 
The cathode-ray oscillograph and accessory appara- 
tus is shown as a portable unit in Fig. 2. 

There are several methods available for trans- 
forming pressure changes into corresponding elec- 
trical changes suitable for deflecting the cathode 
ray. There are, however, limits of space and 
convenience in engine practice. It is an advantage, 
for example, if the “element” giving a change of 
an electrical property with change of pressure can 
be inserted in a spark-plug hole or. another similar 
opening provided for testing purposes. The design 
of a satisfactory element has required much experi- 
ment. In an electromagnetic pressure element, the 
motion of the diaphragm under impressed pressure 
results in a change in the magnetic flux in the air 
gap between the upper surface of the diaphragm and 
the lower end of a mild-steel central pole held rigidly 
within the body of the element. This central pole 
is surrounded by a coil of wire, and forms part of 
a magnetic circuit which is closed except at the air- 
gap. A definite magnetic flux is maintained in the 
circuit by means of a small permanent magnet. 
With such a pressure element, the E,M.F. produced 
in the coil is proportional to rate of change of 
oF In order, therefore, 
to obtain an ordinary pressure-time diagram on the 


pressure with time, i.e., to 





photographically. An indicator having the features 





tube screen, it is necessary to use between the 
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element and the tube an integrating amplifier. 
Such an arrangement was found to be unsatisfactory 
owing to electrical complexity, amplifier ‘‘ creep,” 
&e., and was, therefore, discarded. However, with 
a single high-frequency pentode valve as amplitier, 
such an element is very useful in the study of those 
detonation problems in which a knowledge of the 
pressure involved is not required. Beautiful oscillo- 
grams are obtained, from which knock intensity is 
easily evaluated. Such intensities are absolute, 
in-so-far as the variables present in the bouncing pin, 
via., contacts, spring tensions, &c., are absent. A 
similar type of knock intensity recorder was 
described* recently by C. F. Taylor and others. 
After trying and abandoning piezo-electric and 
electrostatic pressure elements, the resistance type, 
depending on the change of electrical resistance 
with change of pressure was adopted. This element 
can be made of either high or low resistance, depend- 
ing on the nature of the material subjected to 
pressure. The design of the element, as made for 
screwing into a spark-plug hole, is shown in Fig. 3. 
The outer body of the element is turned from the 
solid in stainless steel and the lower part forms a 
diaphragm about § in. diameter and 0-03 in. thick, 
the natural frequency of which is very high, and 
the movement of which, under pressures generated 
in an engine cylinder, is so small that mechanical 
inertia can i The low resistance g 
consists of a number of discs of highly-compressed 
carbon of }-in. diameter and 0-020 in. thick, and 
an initial slight pressure is exerted on these by 
the stainless steel centre h, which damps out any 
tendency to vibration of the diaphragm at its 
natural frequency. The edges of the carbon discs 
are insulated from the centre locating stainless 


Fig.8. 
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electron beam directly by means of deflecting coils 
arranged externally to the cathode-ray tube without 
the use of amplifiers. Inaccuracies due to distor- 
tion introduced by amplification are thus avoided. 
The complete pressure circuit is shown in Fig. 5. 
A high-resistance type is obtained by using highly- 
compressed composition discs instead of carbon ; 
a change of voltage with pressure can then be used 
instead of a current change. The circuit is shown 


with a timing circuit which causes the ray to move 
across the screen in time with engine revolution. 
The timing motion is at right-angles to the pressure 
motion, and the combination of the two gives a 
pressure-time diagram. The power unit is shown 
in Fig. 7, and provides high and low-tension voltages 
for tube and timing-base operation, which are 
quite free of ripple, and can be varied from zero to 
2,500 volts. It contains a filament-current rheostat, 
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steel cup by a glass tube of the same length as the 
carbon pile, less about 0-010 in. A rubber ring is 
compressed between the end of the locating cup and 
the diaphragm, allowing the latter to be water 
cooled, thus maintaining the carbon pile at a 
constant low temperature and eliminating tempera- 
ture effects as the engine warms up. A further 
advantage of isolating the cooling water from the 
carbon discs is that the stainless steel contacts at 
the top and bottom of the pile are protected from 
scale formation. In the most recent elements, the 
upper and lower carbon discs are copper plated on 
one side and sweated to the stainless steel. This 
eliminated varying carbon to metal contacts and 
resulted in increased stability. The complete pressure 
element, as prepared for screwing into the cylinder, 
is illustrated in Fig. 4. The low-resistance element 
is desigred so that sufficient current may be passed 
through it to give the vertical deflection of the 


* See J. 8. A. E., vol. xxxiv, pages 59 to 62. 
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in Fig. 6, and again it will be seen that no amplifica- 
tion is necessary. If slight temperature “ creep ” 
is unobjectionable, the condenser k and leak e are 
unnecessary. Both types of resistance element 
have been used at different periods during the past 
four years, each having specific advantages for 
different types of work. 

The method adopted of imparting to the cathode 
ray a horizontal movement proportional to the 
crank angle, requires a “ power unit ” for the supply 
of current to the cathode-ray tube in connection 


Fie. 9. 


| filament ammeter, and shield-bias rheostat, in 
| addition to timing-base controls. Referring now to 
| the circuit diagram, shown in Fig. 7, the alternating- 

current mains are fed on to the appropriate primary 
tappings of the high-tension transformer ¢,, and the 
| primary tapping of the low-tension transformer /; 
through the control rheostat r. 

The output of ¢, at 2,500 volts is rectified and 
smoothed before being applied to the potentiometer 
p. This controls the anode voltage on the tube, 
and hence the brilliance and size of the oscillogram. 
The secondary output of ¢, is also rectified and well 
| smoothed before reaching the filament of the tube 
through an ammetera. The filament current shown 
by this ammeter is controlled by means of the 
rheostat r. The voltage drop through the shield- 
bias rheostat b gives the required sharp focus of 
the spot on the fluorescent screen. The above 
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description covers briefly the high and low-tension 
supplies to the tube itself; in addition, the full 
potential of 2,500 volts is also utilised to feed the 
timing-base circuit shown in the lower right-hand 
corner of the power-unit diagram. 

The timing-base unit consists of a condenser c, 
which is charged at any desired rate by means of the 
variable resistance d, and shorted at every revolution 
of the contact-breaker mechanism, which can be 
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Referring now to the contact breaker gear which 
is driven by the engine, it will be seen from Fig. 8 
that the cam / operates an arm é carrying contacts 
k, lon both sides. Movable about the same point 
as the breaker arm, by means of the eccentric- 
headed screw m, is a crescent-shaped piece of metal 
n carrying the contacts 0, p, of which p is spring 
loaded to give a quick-break action. Thus, when 
the crescent piece is held by the screw in the position 














leads of the power unit through two equal resist- 
ances. Direct current is then eliminated from the 
deflecting plates by means of blocking condensers. 
It will be seen from the foregoing that a great 
advantage of the indicator lies in the fact that any 
desired portion of the engine cycle can be selected 
and magnified on the time base, thus enabling a 
very close study to be made of such phenomena as 





ignition lag in Diesel engines and detonation in 
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Fig.14. PINTLE MOTION CIRCUIT 
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connected either to the engine crank or crankshaft. 
The neon tubes e play no part in the operation of 
this timing circuit, and are included only as a 
safeguard to the operator in the event of the breaker 
stopping with the contacts separated. It will be 
seen that the potential between the breaker contacts 
—— exceed the striking voltage of the neon 
amps. 

This simple timing base is perfectly synchronised 
with the engine events, and the linearity obtained 
is adequate for most practical purposes. The slight 
departure from linearity can be corrected, if neces- 
sary, by offsetting the axis of the deflecting coils f, 
as shown in Fig. 8. A more elaborate timing base 
circuit involving a voltage-saturated diode or high- 
frequency pentode feed, is hardly necessary, as the 
timing of any phenomenon under investigation is 
best accomplished by rotating the contact-breaker 
gear, which is graduated in crank-pin degrees, until 
the desired point on the pressure-time curve coin- 
cides with a datum line drawn on the tube screen. 
This method of accurately timing any point on the 
pressure-time oscillogram against a datum line, 
positioned at the left-hand end of oscillogram, is also 
advantageous in that it eliminates the errors which 
might manifest themselves on scaling an oscillogram 
obtained from an engine with a light flywheel. 
Such an engine would tend to rotate slightly faster 
during the power stroke than during the other 








strokes of the cycle. 


shown, the contact points “ make ”’ for only a small 
part of a revolution of the cam and “ break” for a 
large part. In this position of the crescent piece, 
the spot on the screen traverses from left to right 
at a constant rate over, say, 340 deg. out of the 
possible 360 deg. of a rotation, and then flies back 
instantaneously to the starting point again, in 
readiness for the next rotation. On the other hand, 
if the screw is rotated to move the crescent piece 
into such a position that contacts 1, p are in use, 
then the cam gives a “‘ break”’ for only a small part 
of a rotation. Thus, it is possible, for example, to 
maintain the spot stationary on the left-hand side 
of the screen for, say, 340 deg. out of a complete 
rotation, and then have it move at constant speed 
from left to right for the remaining 20 deg. This 
feature enables any desired 20-deg. interval to be 

ified in respect of time. It is well known that 
gas-filled cathode-ray tubes are subject to “ origin 
distortion.” This technical fault is eliminated in 
the circuits described, by electromagnetic positioning 
of the pictures, and by biasing the deflecting plates. 
Although “origin distortion” is absent in hard- 
vacuum cathode-ray tubes, it is necessary to feed 
the deflecting plates in “ push pull,” in order to 
maintain focus, and also to eliminate the “ trapesium 
effect.”” This is easily done in the case of the 
timing circuit by insulating both sides of the 
contact-breaker gear from earth and feeding con- 





denser c, Fig. 7, from the positive and negative 
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petrol engines, both of which 
oceur during such @ small crank- 
angle that analysis is practically 
impossible on the conventional 
pressure-time diagram. By rotat- 
ing the breaker so as to bring 
the point representing the com- 
mencement of injection . into 
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breaker is once again rotated until 
the point representing the com- 
mencement of combustion coin- 
cides with the same datum line, 
the difference between the two 
crank-angle figures represents the 
ignition lag of the fuel in degrees. Where neces- 
sary, definite points in the cycle can be incorporated 
in the curve by suitable contacts. Thus, top dead 
centre or time of exhaust-valve opening, may be 
used. In this way, the precise angle at which any 
phenomenon occurs can be read off accurately. 
Alternatively, the spark may be made to cause a 
sharp rise in the oscillogram at the moment of 
ignition. The timing mechanism, as mounted for 
use, is illustrated in Fig. 9. 

When it is desired to obtain diagrams on a stroke 
base, i.e., pressure-volume diagrams, the timing gear 
for pressure-time diagrams, described above, is 
replaced by one giving simple-harmonic motion, 
distorted electrically to agree with the motion of 
the piston in the cylinder. One method is based 
on the use of a two-pole generator, and is illustrated 
in Fig. 10. The generator is so designed that when 
the adjustable poles are exactly opposite each other, 
the voltage and current will be of true sine-wave 
form. To compensate for any length of connecting 
rod, however, the poles are adjusted so that their 
centre lines are in the angular positions correspond- 
ing to the positions of the crank when the piston of 
the engine is at mid-stroke, the line joining the dead 
centres of the crank being indicated by chain dots. 
The armature is coupled to the crankshaft of the 
engine, so that the ends of the line described by the 
cathode spot on the screen correspond to the upper 
and lower dead-point positions of the crank pin in 
proper phase. this way an electrical output is 
obtained which corresponds exactly to the motion 
of the piston in the engine. This output is fed to 
the appropriate deflecting plates in the cathode-ray 
tube, and the spot on the screen therefore traces 
out exactly the motion of the piston, The pressure 
indicator circuits are arranged to deflect the spot at 
right-angles to this motion, and the resulting 


Ty pom coincidence with a given datum 
Vj, Yu a. line on the tube screen, a definite 
YUNG crank angle is noted. If the 
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indicator diagram is of the conventional pressure- 
volume type. 

Another timing unit that has been used for this 
purpose consists of a strip of resistance alloy 
reciprocated between roller contacts by means of a 
crank and connecting-rod of variable length. This 
unit is driven from the engine crankshaft in proper 
phase, and the varying resistance effect obtained is 
used to deflect the cathode spot proportionally with 
the piston movement. It will be appreciated that 
the position of the cathode spot on the screen will 
agree exactly with the piston position in the engine 
if the ratio of the connecting-rod length to the 
crank throw is identical in both engine and timing 
unit. 

To illustrate some of the applications of the 
indicator, a typical pressure-time diagram, taken 
while detonation was occurring, is shown in Fig. 11. 
The high-speed breaker, as described, being used 
to magnify part of the time base, a diagram as 
shown by Fig. 12 is obtained. The part magnified 
is that between the ordinates A and B of the two 
figures, and comprises the period of detonation. 
It will be observed that the pressure rise during 
detonation occurs at a uniform rate over a period 
of ;759 second, and that the increase of pressure 
due to the effect is 150 Ib. per square inch in the 
engine conditions of the experiment. The position 
of the flame front at any time after ignition can be 
determined by replacing the pressure element by 
suitably-disposed sparking plugs, and then using 
the oscillograph to indicate ionisation as the flame 
passes the gap of each plug. The electrical circuit 
required is shown in Fig. 13, as applied to the usual 
type of plug; it is important, however, to use plugs 
which do not become sufficiently hot to ionise the 
spark gaps independently of the passage of the 
flame. 

A particularly useful application of the indicator 
to Diesel-engine problems is the facility with which 
the pressure in the fuel line and the corresponding 
motion of the needle valve, can be followed and the 
complete circuit for this particular application of 
the indicator is shown by Fig. 14. A thin aluminium 
plate of about 1 sq. cm. area is rigidly attached to 
the outer end of the injection needle, and therefore 
moves with it without imposing any measurable 
load. A ‘imilar well-insulated plate is fixed rigidly 
at a small distance from the moving plate, and is 
connected by a screened lead to the grid of a screened 
“electrometer triode” valve. The potential on 
the grid of the triode varies directly with the 
motion of the injection needle, and after suitable 
amplification is recorded on the tube screen. A 
typical injection-valve oscillogram is shown in 
Fig. 15, and is useful in estimating the quantities of 
fuel injected per degree throughout the injection 
period. The advantage of the method described 
is that no measurable load is imposed on the needle 
valve, so that the records obtained are identical 
with those which would be obtained were the 
recording gear completely free from inertia. 

Although the new indicator gives a diagram the 
ordinates of which are proportional to pressure, it 
was considered that a gauge which could be fitted 
to the engine for recording peak pressure accurately 
would be very advantageous, since the size of the 
pressure-time diagram obtained on the screen is a 
function of the cathode-ray tube voltages. The 
gauge shown in Figs. 16 and 17 is on the lines of 
the C.F.R. compression gauge, but is designed to 
withstand explosion pressure. It has proved very 
satisfactory for this purpose, and consists of a stain- 
less-steel body a threaded to fit the cylinder head. A 
stainless-steel plug 6 is screwed into a and made 
gas-tight by copper washer c. The plug 6 is drilled 
with twelve 4-in. holes, and the inner end surface 
of the plug is very accurately ground and lapped flat. 
Resting on this ground surface is a stainless-steel 
diaphragm d, } in. in diameter and 0-005 in. thick, 
weighing 0-072 gram. The surface of the diaphragm 
in contact with the plug is also accurately lapped by 
exerting central pressure only, so that when this 
pressure is released, the lapped surface becomes 
slightly concave to the plug, leaving a rim contact 
only, as shown on an enlarged scale in Fig. 18. An 
annular space between the edge of the diaphragm 
and the body a allows gas to pass through the 
stainless-steel drilled screw e, the head of which 





limits the travel of the diaphragm to a few 
thousandths of an inch. A pressure gauge f and 
release valve g are connected up to the body by a 
looped stainless-steel pipe of sufficient length and 
elasticity to prevent the transmission of engine 
vibration to the gauge pointer. 

It can be shown that such a gauge is capable of 
recording peak pressures accurately. Referring to 
Fig. 18, and taking pressures P, and P in Ib. per 
sq. in., and W in lb., P,A+ W =PA, te., P — 
P, = ¥ Ib. per sq. in., where A is the area of the 
In the element shown, W = 0-00016 


lb., and A = 0-11065 sq. in. W = 0-0014 
Ib. persq.in. It will be seen, therefore, that P = P, 
for all practical purposes. Also, from the following 
it is clear that the inertia of the diaphragm can 
be ignored, even when detonation is occurring. 
Assume detonation peak pressure persists for 1 deg. 


crank angle, i.e., for second at 600 r.p.m. 


diaphragm. 
Therefore 


1 
3,600 
For the purpose of calculation, assume P — P, 
=1 lb. per square inch. Then, since F = mf, 
we have 0-1105 x 32-2 = 0-00016 f. Therefore, 

_ 01105 x 322 
f- ~ 000016" 
of the diaphragm under a pressure differential of 
1 Ib. per square inch, is 4 f# = 0-0097 in. This 
upward movement is roughly twice the diaphragm 
thickness, and is mere than ample to allow pressure 
equalisation. Actually, as shown by the cathode- 
ray indicator, the peak pressure after detonation 
remains substantially constant for 2 deg. or 3 deg. 
of crank angle, instead of for 1 deg., as assumed in 
the above reasoning. In addition to the use of this 
gauge for peak-pressure measurement, it is of great 
value, with slight modification, for the measurement 
of peak-induction depression. 

Finally, it should be mentioned that Dr. F. H. 
Garner has given much valuable assistance and 
criticism during the progress of the development 
work dealt with above. 


Hence the upward movement 








TECHNICAL AND ECONOMIC 
ASPECTS OF ELEC TRICAL 
GENERATION—I. 

By F. pr ta C. Cuarp, M.Sc., A.M.I.E.E. 


THE great importance of the steam turbine as 
a prime mover for the generation of electricity in 
Great Britain is shown by the fact that 97 per cent. 
of the electrical energy used in this country is 
obtained from steam stations. Whether this is 
ascribed to the country’s limited water power 
resources, to the abundance of cheap coal, or to 
conservatism, it makes the steam station the 
economic standard against which all alternatives or 
modifications in generation must be weighed in 
order to determine their economic value. The 
consideration of the use of methods of generation 
other than steam, or of any system specially adapted 
to the generation of low load-factor loads, involves 
a knowledge of the factors affecting the cost of 
production of energy in steam stations. A large 
tidal-power project with hydraulic storage would 
be desirable from the points of view of coal con- 
servation and perennial power, but the only means 
of estimating its real economic value is to compare 
its probable production costs with those of a steam 
station operating under similar load conditions. 
In this article, the cost of generation in steam 
stations and the factors which affect that cost will 
be dealt with, and a standard of steam station 
working arrived at, which may be used as a basis 
of comparison with other methods of generation. 

In order to determine a normal capital cost 
figure for medium to large-sized steam stations, 
10 stations of different capacities were taken and 
their capital costs examined. No very definite 
downward trend of total capital cost with increasing 
capacity of the installed plant was found. The three 
larger stations, however, particularly those with 
large units, showed plant and machinery costs 
below the average. The relation between the 
amount of capital expended on permanent works, 
buildings, &c., and that expended on plant and 
machinery is shown in Fig. 1, on the opposite page. 
The plant and machinery cost is nearly three times 


the building cost, the average capital cost per 
installed kilowatt being 3-5/. in respect of per- 
manent works, and 12-08/. for plant and machinery. 
It is apparent also that there is a much wider 
variation in the capital charges due to permanent 
works than in those allocated to plant. In the 
case of the permanent works, the highest expendi- 
ture was 6-61. and the lowest 1-591. per kilowatt 
installed, giving a ratio of highest to lowest cost of 
4-16 to 1. The corresponding ratio in the case 
of plant and machinery costs was 1-82 tol. The 
much larger variation in the cost of the permanent 
works is due to the decorative and pretentious 
buildings of some undertakings, usually municipal, 
and to civil engineering difficulties. The Electricity 
Commissioners Return of Engineering and Financial 
Statistics (1933) gives the capital expended on new 
works, for generation only, in 1930-1931, as 
6,230,000/. This provided 350,000 kW of plant 
and the buildings to house it, which is a capital 
cost per kilowatt installed of 17-71. It has been 
suggested that a modern power station could be 
built for 13/. per kilowatt. With an exceptional 
site and great economy in layout, this might be 
possible, but it would be a great exception to the 
general rule. At the present time, 16/. per kilowatt 
for a steam station of 100,000 kW capacity or over 
is a good figure, and it is unlikely that a lower 
cost than 14/. per kilowatt will become general for 
some years. 

It has been realised, for many years, that the 
annual cost of electrical generation is made up of 
two sets of charges. Under the heading of “ Stand- 
ing Charges”’ are those which depend mainly on 
the installed plant capacity of the station and are 
quite unaffected by the number of kilowatt-hours 
generated. The annual standing charge is a fixed 
sum which must be met whether the station is 
operating or not. The other group of charges, 
which go to make up the total generating cost, are 
directly proportional to the annual energy output 
of the station. All the items of generating cost 
belong to one or the other of these groups, or can 
be divided between them. The overhead charges 
of the station, consisting of interest on the capital 
cost and contributions to a depreciation fund, are 
entirely a “ standing ” charge, having no “ running 
component whatever. All the other main items of 
expenditure, such as fuel, stores, salaries, wages, 
repairs and maintenance, while increasing more oF 
less with station output, do not tend to a zro 
value as the output falls. Such charges are therefore 
given a “standing” component, so that the com- 
bination of their “standing” and “running 
components gives a true indication of the way in 
which they vary with output. 

The capital costs of the station give rise to the 
overhead charges, which are “ standing ” charges 
and consist of contributions for interest and depre- 
ciation. In the case of local authorities it is also 
usual to establish a sinking fund with which to 
pay off the amount of the original loan, so that at 
the end of a period of years the station belongs 
entirely to the municipality, and interest charges 
as such need no longer be paid. If the interest 
charges are met, the requirements of sound finance 
are satisfied, and it is not an economic necessity 
to pay off the original loan by means of a sinking 
fund, but rather a matter of policy. For this 
reason, in estimating the possible generating cost 
per kilowatt-hour, such sinking-fund contributions 
will not be considered. ; 

Depreciation, which is the other main item of 
overhead charge, is a percentage of the capital 
cost, and is an amount put aside annually, so that, 
at the end of the useful life of the plant and build- 
ings, a sum equal to their original cost will be 
available to meet the cost of replacement. Annual 
depreciation may be estimated according toa st raight- 
line law, by dividing the replacement cost of the 
plant (its original cost, less its scrap value) by the 
estimated number of years of life. More favour 
able results are obtained by using a sinking-fund 
method of computation and taking into account 
the fact that the fund earns interest. It must not 
be overlooked that depreciation also includes 
obsolescence and, in the case of public supply 
companies, a much larger annual contribution 





under the heading of “ Depreciation, Reserve and 
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Renewal” is usual. This covers not only the cost 
of replacement, but insurance against contingencies 
and future periods of less remunerative trading. 

For simple depreciation, a twenty-year life for 
plant and a 5 per cent. scrap value, allowing for 
removal cost, is suitable. For buildings, a seventy- 
five year life is reasonable, but if obsolescence is 
taken into account, a fifty-year life is a safer figure. 
Under these conditions, the annual depreciation 
contributions, assuming compound interest at 
2} per cent., are 34 per cent. and 1 per cent. 
of the capital cost of plant and _ buildings, 
respectively. 

The amount set aside for renewals, other than 
normal maintenance, which may be combined with 
the depreciation fund, must depend very much 
on local conditions, type of plant, and particularly 
on the source of the cooling water. A station 
employing cooling towers of modern concrete 
construction, which would be subject to deprecia- 
tion at the lower rate, need not anticipate consider- 
able renewals of condenser and cooler tubes, or 
other expenses due to suspended matter in the 
circulating water. A station using river or estuary 
water must, however, expect these replacements, 
—_ to the erosion of the tubes by suspended 
silt. 

The effect of overhead charges on cost per kilo- 
watt-hour may now be stated, the minimum annual 
charge on 1001. of capital being as follows: Interest 
at 6 per cent., 6/.; depreciation, 1 per cent. on 
25l., 0-251, 3-5 per cent. on 75l., 2-631. Total, 
8-881. This amount is divisible among the total 
kilowatt-hours generated per annum per 1001. of 
capital expended. For a given capital cost, the 
only means of reducing this overhead cost per 
kilowatt-heur generated is to increase the total 
number of kilowatt-hours supplied per annum. 
This will not be effected by increasing the maximum 
demand on the station, but by improving the load- 
factor. 

The load-factor figure gives the time for which 
the plant capacity required to generate the maximum 
demand could have been run, fully loaded, so as to 
generate the total energy supplied during the 
period considered, the entire plant standing idle 
for the remainder of that period. To minimise this 
idle time by improving the load-factor is most 
important, as the standing charges have to be met 
whether the plant is in use or not. With a high 
load-factor, these charges are shared among more 
generated kilowatt-hours, thus decreasing the cost 
per kilowatt, and at the same time increasing the 
earning capacity of the plant. The importance of 
load-factor is best seen by considering the over- 
head charges on a capital cost of 1001. expended 
on 5 kW of plant, that is 20/. per kilowatt installed. 
Taking the figure previously obtained for the 
overhead charges, the overhead cost per kilowatt- 
year is 8-88/5 = 1-781. Overhead charges per 
kilowatt-hour at 33 per cent. load-factor = 0- 146d. 
Overhead charge per kilowatt-hour at 45 per cent. 
load-factor = 0-108d. With a capital cost per 
kilowatt installed of 15U., instead of 201., the over- 
head charges per kilowatt-hour at 33 per cent. load- 
factor are 0-109d. In the case considered above, 
the improvement in load-factor from 33 per cent. 
‘o 45 per cent. is as effective in reducing the over- 
ead charges per kilowatt as a 25 per cent. lower 
capital cost per kilowatt installed. 

The working costs of a steam station may be 
dealt with under four main headings :—Fuel ; oil, 
water and stores; salaries and wages; repairs and 
maintenance. These are all running charges in so 
far as they increase proportionately with the 
number of kilowatt-hours generated, but as they do 
not tend to zero at low load-factors, it is recognised 
that they have a standing component which depends 
eta on the installed plant capacity. In modern 
plants, the fuel consumption increases almost in 
‘rect proportion with the load-factor, although, 
‘t high load-factors, a slightly smaller fuel con- 
‘sumption per kilowatt-hour may be achieved. The 
“no-load coal,” that is the coal required for main- 
taining the plant ready for instant service, is 
roughly 10 per cent. of the full-load coal. 





load-factor) and full load (100 per cent. load-factor) 
are as follows :— 


Zero 100 per cent. 

Load Factor. Load Factor. 
Oil, water and stores ... 1 to 10-5 
Salaries and wages ove 1 to 1-4 
Repairs and maintenan 1 to 1-9 


It is therefore apparent that the oil, water and 
stores item varies with load-factor to much the 
same extent as the fuel item, but that with 
the other two items the variation is so small 
that they are more in the nature of standing 
charges. 

For the purpose of making a comparison between 
the cost of energy generated by steam and that 


_Fig- 1. 
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produced by other means, the variation of genera- 
tion cost with load-factor for a large thermal station 
may be given. 

The basis of this estimate is as follows :— 


Installed plant capacity 125,000 kW. 
Effective plant capacity... «.» 100,000 kW. 
(Allowing 25 per cent. of spare and 
standby plant) 
Capital cost kilowatt install 151. 
Total capital cost ... ie --» 1,875,0000. 
Cost of t works ... --» 468,0000. 
Cost of plant and machinery --. 1,407,0001, 
Overhead costs per 1001. of capital 
Overhead costs per effective kilo- 
watt-year ... sos and --- 1-661, 
Working cost, comprisi pe ee ee ote ete is 
iven in l. effective kilowatt-year by the tion 
+125 + 0-0441 L, where L is the load-factor. dding 


the overhead charges, gives the final equation for the 
total generation cost per effective kilowatt-year :— 
2-785 + 0-0441 L. 


The figures for fuel and other costs given in this 
article are taken from the Electricity Commis- 
sioners’ Return of Engineering and Financial 
Statistics (1932). The maximum demand for each 
of the ten stations was worked out and the figure 
taken as the effective capacity of the station. The 
fuel and other costs for each station divided by the 
respective effective capacities gives these costs per 
effective kilowatt-year, at a load-factor of 34 per 
cent., being the average load-factor of the ten 
stations considered. The average fuel cost for 


For the other working costs, the ratio of the costs |10 stations per kilowatt-year at 34 per cent. load- 


per effective kilowatt-year at no load (i.e., zero | factor was 1-86/. This was, however, considered 








too high for a large modern station, so a lower fuel 
cost was estimated as follows :— 

Coal at 15s. per ton. 

Coal per kilowatt-hour generated, 1-5 Ib. 

Coal cost per kilowatt-year 

La) 87-6 x 34 x 1-5 x 0°75 iL 
2,240 
at 34 per cent. load factor. 

The average other costs for ten stations at 
34 per cent. load factor was 1: 12/. per kilowatt-year, 
which was divided as follows* :— 

Water, oil, stores and ash hand- 

ling ... ee Sse ... 12 percent., 0-184. 

Salaries and w: state 43 per cent,, 0- 4821, 

Repairs and maintenance 45 per cent., 0- 504I. 


To obtain the fixed and running portions of these 
charges, the Electricity Commissioners’ formule 
have been used. In each case the formula gives 
the portion of the particular charge to be allocated 
as a fixed cost, the remainder being regarded as.a 
running charge. The formule are :— 

Item. 


1-51. 





Fixed Cost 
Portion. 
100 

si Too+ 12-8 L. 

100 

Oil, water and stores 1009-66 _ 

. 1 

Salaries and wages 100+0-38 L. 
100 


Repairs, maintenance and renewals 70040-0001 NL. 
where L is the average yearly load-factor and N the 
number of hours that the station was in commission 
during the year. 
This gives the following sub-division for the 
charges given above :— 
Cost in l. per Effective 


Item. kW-Year at 34 per 
cent. Load Factor, 
Fixed Running 
Portion. Portion. 
Fuel... foe te 0-280 1-22 
Water, oil, stores ... 0-0315 60-1025 
Salaries, wages... ones 0-424 0-058 
Repairs, &c. - " 0-389 0-115 


For any load-factor, L, the fuel cost and total 
“other” cost, consisting of the second, third and 
fourth items above, are given by the equations :— 

Fuel cost 0-28+0-036 L. 

Other cost see > 0-845+0-0081 L. 

Using these, the figures of Table I have been ob- 
tained, and from them the curves of Fig. 2 were drawn, 














Taste I, 
Cost per Cost per 
Hours per 

Load-factor. kW-Year, kWh. 
kW- Year. lL Pence. 

10 876 3-206 0-878 
15 1,313 3-427 0-626 
1,752 3-647 0-499 

25 2,190 3-866 0-424 
80 2,630 4-087 0-373 
35 3,070 4-807 0-336 
40 3,500 4-528 0-310 
50 4,380 4-967 0-272 
75 6,570 6-071 0-222 
100 8,760 7-175 0-197 








Fig. 2 shows the variation in cost per kilowatt- 
year and the more important variations in cost per 
kilowatt-hour with load-factor. At load-factors 
below 37 per cent., the overhead cost is the highest 
item. Above that load-factor the fuel cost becomes 
the largest until, at 100 per cent. load-factor, it is 
more than the sum of the overhead charges and the 
other working costs. 

The variation in the total cost per kilowatt-hour 
is noteworthy. An improvement in the load-factor 
from 25 per cent. to 50 per cent. lowers the genera- 
tion cost per kilowatt-hour by 0-152d., a deduc- 
tion of 36 per cent. A further improvement of 
25 per cent., bringing the load-factor up to 75 per 
cent., results in the cost per kilowatt-hour being 
reduced by 0-05d., a percentage reduction of 18-5, 
or about half of that of the previous case. For 
an increase of load-factor from 75 per cent. to 
100 per cent., the reduction is only 0-030d., repre- 
senting, in this case, a still smaller percentage 
decrease of only 11. , 





* Woodward and Carne, “ An Analysis of Costs of 
Electricity Supply,” J.2.H.J., vol. lxxi, page 870. 
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These latter considerations are important in 
view of the tendency to establish base-load stations, 
operating at a load-factor of 75 per cent. or over 
to the detriment of other stations on the system. 
[t may appear that the low generation cost of a 
large modern primary station, when generating a 
base load, would make it economical for such a 
station to be given the bulk of the load under the 
most favourable conditions, but this will only be 
the case where no other station on the system has a 
generation cost per kilowatt approaching that of the 
selected station. 

Where the generation costs of two or more 
interconnected stations are approximately the 
same, a greater reduction in the cost per kilowatt- 
hour is likely to accrue from raising the load-factor 
of all the stations to, say, 50 per cent., rather than 
by selecting one station, even though it be slightly 
more efficient, to operate at the highest possible 
load -factor. 








LE SAUTET HYDRO-ELECTRIC 
DEVELOPMENT. 


By Turopore Ric. 


Tue fuel and power situation in south-eastern 
France resembles in many ways the conditions 
across the south-eastern frontiers in Switzerland 
and Italy. There is a minor coalfield at St. Etienne, 
not very far from Lyons; to the north a low-grade 
fuel is obtainable at Rongchamp, near Belfort ; 
there is an anthracite mine at La Mure, east of 
Grenoble, and one at Bourg d’Oisans; there are 
also a few mines towards the Mediterranean. If a 
line is drawn from Bordeaux to Belfort it may be 
said that, as regards power, to the north of this 
France is dependent upon coal-burning power sta- 
tions, while to the south the country depends upon 
hydraulic power. The difficulties during and after 
the war regarding supplies of fuel led to extensive 
hydraulic developments which are not yet at an end. 
The boom which followed the fall of the france led 
to increased demands for power and accelerated 
developments, although the depression of recent 
years has somewhat discouraged construction work. 

At one period water-power development in France 
was of a haphazard nature, but since the Govern. | 
ment realised the economic value of this form of | 
power systematic surveys and investigations have | 
been carried out in a number of watersheds. In | 
recent years projects have been planned to make | 
the utmost use of the flow available consistent | 
with seasonal variation, the storage which could 
be provided, the power-interchange facilities, and | 
the seasonal, weekly, or daily variations in demand. | 

A material factor in the systematic exploitation 
of a watershed not to be lost sight of is the time 
to be taken in construction, which may occupy a 
good part of a trade cycle. A hydro-electric | 
development usually entails heavy outlay on civil 
engineering works, while commonly also consider- 
able capital charges are necessary in connection with | 
transmission lines. It is only on rare occasions that 
there is a market for the power close at hand. It | 
may well happen, therefore, that extensive works 
may be projected and put in hand when trade is 
booming and an exceptional demand for power 
exists, only to be completed when the power situation 
has completely altered. 

Not long after the Armistice detailed examination | 
was made of the water-power resources of the 
tributaries of the Isére River in the neighbourhood | 
of Grenoble, the watersheds of which are the slopes 
of western spurs of the Franco-Italian Alps. The | 
River Drac rises in a detached offshoot of the | 
French Alps, about 5) miles from Grenoble, amid | 
uplands at an elevation of 10,500 ft. 
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Fie. 2. 


About nine | 765 m. (2,497 ft.) above datum, compared with 


miles from its junction with the Isére it is joined | 205m. (632 ft.) which is the elevation of its 


by the Romanche, mainly a glacier-fed stream | confluence with the Isére. 
The Romanche has been | available in a distance of 75 km. 


rising in the Meije Massif. 


This is the total fall 
There are at 


developed for a number of years, the power pro-| present three power stations in operation on the 


duced in its series of stations being largely utilised | Drac. 


The highest of these is at Avignonet; it 


for electro-chemical work under the control of the | utilises a gross fall of 25 m., the installed capacity 


firm of Messrs. Keller and Lelieu. 
The Drac proper has no glaciers ; 
an area of 1,373 square miles. To utilise the | A 


| being 7,500 kW. 
its basin has | Georges de Commiers with an available fall of 68 m. 
station is in operation at Champ, with an installed 


A station is projected at St. 


resources of the river to the best advantage some | capacity of 6,000 kW, the fall being 29 m. Below 
1l power stations would be required, as shown in | this is the Drac Romanche station, in operation and 


Fig. 3, Plate XII, the highest storage level being | utilising the flow of the combined rivers. 


The 














Tue Reservork Partiy FILLep. 


| capacity is 14,500 kW and the head 18‘5m. Work 


on a station at Rondeau has been commenced ; this 
is intended to have plant for 10,500 kW, also 
operating with a head of 18-5m. In the lower 
sections the Drac has a fall of only 3-3 m. per 
kilometre, while in the upper its fall is 12-8 m. per 
kilometre. The water-shed of the Drac is shown 
in Fig. 1. For the complete development of the 
river with the 11 power stations shown in Fig. |, 
plant aggregating 331,000 kW would be required, 
with an annual output of 1,330 million kWh. 

The uppermost station forming part of the final 
scheme is at Le Sautet ; the works connected with 
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this are now completed, and form in many ways 
some of the most striking of the kind undertaken 
in Europe. The installation possesses features of a 
very exceptional kind. The scheme for the develop- 
ment of power in the Le Sautet gorge was primarily 
due to M. E. Dusaugey, of Grenoble. A view of the 
reservoir partly fitted is given in Fig. 2. The 
station utilises the flow of three mountain streams, 
La Severaisse, the Haute Drac and La Souloise, 
which together have a catchment area of 990 sq. km. 
(330 sq. miles), of which about one-third lies at an 
elevation of between 2,000 m. and 3,000 m. (6,562 ft. 
and 11,811 ft.) above sea level. The first two 
streams join in a narrow valley, and 4 km. lower 
down are joined by the third. Close to the latter 
confluence the Drac flows through a very narrow 
vorge, 200 m. in depth and 1 km. in length, cut by 
the stream through the rock in the course of time. 
This gorge remained unexplored until 1921, when 
the question was raised of using it for the site of a 
dam, of relatively low cost, to create a reservoir of 
350 hectares (753 acres) in area and a capacity of 
130 million cub. m. of water. 

As these streams bring down large quantities of 
solids, it was early decided to utilise the capacity 
equivalent to the upper 40 m. in the reservoir for 
water storage, equal to about 1,000 million cub. m. 
of water, while allotting the lower portion down to 
a depth of about 80 m. as a depositing basin for silt. 
It is estimated that this capacity will suffice for 
about 100 years, 30 million cub. m. being available. 
The top water level will vary between 765 m. and 
725 m. above datum, giving corresponding heads 
at the turbines of from 93m. to 53m. Fig 4, 
Plate XII shows a plan of the reservoir when full. 

Some years ago, in order to reduce the trouble 
caused by the stream washing down large material, 
the Government erected a dam at a point about 
5:5 km. above the new Le Sautet dam. When the 
new works are completed, this upper dam will be 
partly demolished so that much of the accumulated 
material will be washed down against the new dam, 
where it will not interfere with the useful storage 
capacity. The tendency for the stream to bring 
down large material will, of course, continue, and 
this will be mostly deposited at the head of the 
reservoir to be formed. A wharf has therefore been 
built and from this a dredger will be operated for 
the purpose of removing boulders, which will then 
be carried down the reservoir and sunk in the 
deepest part of the lake. The formation of a 
reservoir of such large capacity in the high uplands 
of such a stream as the Drac, liable to heavy floods, 
will have a valuable regulating effect on the flow, 
and quite apart from power production the reduction 
in flood damage from stones, &c., washed down, and 
the possibility of confining the river to a narrower 
channel in its lower reaches will result in considerable 
areas being reclaimed and improved and turned into 
useful land in course of time. 

The construction of the dam impounding water 
to a depth of 125 m. (410 ft.) having a crest length 
of 68 m. and length at the base of only about 5 m. 
from wall to wall of the gorge was a somewhat 
novel proposition and involved a great deal of 
careful preliminary investigation. This phase 
extended over as much as ten years. It was essential 
to ascertain that the rock on either side was likely to 
prove tight, and the highest geological authorities 
were called in to diagnose the situation. Under their 
instructions on and around the site headings 
aggregating some 500 m. were driven and borings 
made to examine the black calcarious lias formation. 
The headings and borings, looking down stream, are 
shown in Fig. 12, page 190, this section being 
extended into the rock of the abutments on both 
sides. From a shelf at 658-7 m. elevation a shaft 
was sunk 34 m. deep and a cross-heading driven from 
this for a length of 32-5 m., passing right under the 
bottom of the gorge. On the right bank a heading 
400 m. long was driven for exploration purposes. 
For the complete examination of the site it was 
necessary to cut over 1,000 m. of galleries in the 
rock, a further 400 m. of gangway being supported 
on steel brackets, while a cableway of 250 m. span 
was installed at a point from which useful examina- 
Hons could be made. 

When investigation had shown that the pro- 


ENGINEERIN 





make observations and measurements in the upland 
watershed of 990 sq.km. Some observation points 
were at altitudes exceeding 2,500 m. (8,200 ft.), 
i.e., about 1,734 m. above the crest of the dam. 
The records taken included rainfall, and normal and 
flood flows of the main stream. Flood-warning 
stations were provided for safeguarding men at work 
on the bed of the stream. In all investigations 
and in matters of policy close co-operation was 
maintained throughout with the Government 
hydrographical and forestry services and with the 
local Dauphiné Association for the management of 
mountain areas, with a view to minimising de- 
nudation and erosion—thus in turn to check the 
transport of detritus into the water course of the 
Drac. Such measures are expected to ameliorate 
conditions so that the watershed will be improved 
from the pastoral and forestry points of view. For 
those unfamiliar with mountain torrents it is 
difficult to visualise the amount of material which 
such a stream normally carries down. It is esti- 
mated that the Drac, from the part of the watershed 
above the dam set, carries down annually no less 
than 300,000 cub. m. of stones and soil. 

The reservoir when full covers an area of about 
1-33 sq. miles, the length of the lake formed being 
4-35 miles, with a branch of about half that length. 
A number of houses and considerable lengths of 
main and communal roads have been submerged. 
A suspension bridge a few hundred yards above 
the dam has been replaced by a handsome reinforced- 
concrete bridge of 80m. span at a much higher 
level. The roadway level at this bridge is more 
than 150 m. above the bottom of the gorge. The 
bridge, which is to be seen in Figs. 21 and 23, page 
196, was built by Messrs. Bonne et Drac Company, 
to conform to the regulations of the Department 
des Ponts et Chaussées. In addition to the con- 
struction of new roads, ferry services have been 
instituted, a matter of some difficulty in view 
of the differences in water level to be accommodated. 

It will be as well to refer at this point to the 
general features of the scheme as indicated in Figs. 5 
and 6, Plate XII. In these, in addition to the bridge 
already noted, and the dam, it will be observed that 
on the left bank of the reservoir is an intake 
supplying two tunnels which lead to the power house 
placed across the gorge. On the right bank there are 
two spillways and overflow tunnels, discharging on 
the side of the gorge some way below the dam, and, 
at a much lower level, the diversion tunnel, driven in 
the first place to carry the stream round the site 
during operations, and then equipped to serve as 
an emptying tunnel for use should emergency 
arise. Owing to the unusual situation of the power 
station special arrangements have had to be made 
to provide access to it. For this purpose a shaft, 
with lifts, has been made, the bottom being con- 
nected to the power house by a tunnel in the rock. 
The cables are also brought up this shaft and taken 
to the switching station on the left bank, close by 
being the outdoor transformer station, &c. 

At the time when the Sautet scheme began to 
crystallise, the French Government had under con- 
struction higher up the valley a hydro-electric 
station intended to supply power for the light rail- 
way from La Mure to Gap, somewhat to the south. 
As the site chosen would be drowned out by the 
new scheme, work on this was stopped, and while 
power for the line will be obtained from Le Sautet 
station when in operation, temporary arrangements 
were made for other stations in the district to 
carry this traction load. 

When first the details of the scheme for Le Sautet 
dam and power station were worked out and the 
systematic development of the Drac watershed was 
planned, the general situation regarding the national 
requirements for power were favourable and the 
prospects promising. The conditions of recent 
years have, however, put another complexion on 
this matter, although it was still considered to be 
warranted to put Le Sautet scheme in hand as a 
first stage. In the first scheme it was decided to 
have # main dam of the arch type and to reduce the 
head on this by constructing a secondary dam 180 m. 
downstream to hold up water to a height which would 
result in an unbalanced head on the main dam of 
93 m. only. The secondary reservoir was intended 





ject was practicable, organisation was set up to 





to act as a small reserve for the projected station at 
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Cordéac. Later it was decided to make the main 
dam 17 m. thick at the base, and to do away with 
the secondary dam. Still later when the industrial 
situation got worse it was decided not to proceed 
for the time being with the Cordéac station, and it 
was then arranged to retain the original arch design 
of dam and to back it up downstream with a filling 
of low-grade concrete to give it support. The most 
convenient position for the power station did not 
lend itself to the utilisation of the whole head 
available, and while the bottom of the gorge at 
this point is at elevation -+- 640 m. the turbine 
discharge is at + 672 m., a temporary loss of about 
32 m. head, which, however, will be retrieved when 
the Cordéac station is built, 

Reference has already been made to the careful 
examination of the dam site. This was followed 
up by a most elaborate system of grouting of the rock 
on both abutments, the scheme adopted being shown 
in Fig. 12, page 190. The work fell into two groups, 
in one of which it was designed to reinforce the rock 
at the abutments and also under the foundations, 
the holes in this work being 20 m. deep and, in 
the sides inclined downwards at 45 deg., grouting 
being carried out under a pressure of 25 kg. per 
square centimetre (856 Ib. per square inch). The 
second series was made vertically downwards 
from the four horizontal examination headings 
previously referred to. The examination holes 
drilled from these headings were 60 m. deep; the 
special grouting holes were, however, only drilled 
some 30 m. or 40 m. All these holes were grouted 
under a pressure of 40 kg. per square centimetre. 
The headings will be kept open and available’ for 
regular examination of the rock when the reservoir is 
in use. 

Fig. 13 shows the original outline of the gorge 
at this point, and also the degree to which the 
rock was trimmed back on each side to form 
sound abutments for the active arch. Fig. 14 
is a section of the dam, and from this it will be seen 
how it consists of three parts—the foundations, the 
active arch and the backing of weak concrete. 
Figs. 15 to 19 give various horizontal sections 
and show how narrow the gorge is and how the 
arch is supported by the abutments on each side. 
The total height from the dressed rock foundation 
is 126 m., the greatest thickness at foundation 
level is 75 m., while the greatest thickness of the 
active atch is just over 14m. As a further protec- 
tion for the power station below, it was decided to 
throw a massive concrete strut across the gorge 
below the dam, to resist any tendency of the sides 
to collapse. This is shown in Fig. 20, page 190, and 
Fig. 23, page 196. Vibrated concrete was used for 
the active arch, the amount required for this 
being some 35,000 cub. m. The foundations took 
27,500 cub. m., and 37,000 cub, m. of weak mixture 
were used for the backing, making about 100,000 
cub. m. for the whole. The figures are notable, 
being equivalent to 1 cub. m. of concrete for every 
1,300 cub. m. of water impounded, or 1,000 cub, m. 
of useful water storage in the special conditions 
of this case. 

The character of the work involved in the early 
stages is well shown in Figs. 7 to 11, Plate XII. 
Of these, Fig. 8 shows the excavation of the 
bottom of the gorge, the water-worn rocks being 
clearly seen on the right. This view was taken in 
January, 1933, after the stones and sand with 
which the gorge bottom was filled had been cleared 
out, the depth of this accumulation being indicated 
by the bulkhead in the background. Owing to 
danger from falling stones, &c., the men wore steel 
helmets. Fig. 7 is a view taken a few moriths 
later and shows the preparations for concreting the 
bottom of the foundations on the down-stream side 
of the dam, Fig. 9 being taken somewhat later still 
(September, 1933) and also showing the work 
proceeding on the down-stream side. The mass 
concrete for the parts in question was of the weak 
mixture referred to; the active arch, of the higher 
grade concrete, is shown under construction in 
Fig. 10, a view taken in April, 1933, and showing 
one of the abutments cut back in the rock, on the 
left. The shuttering on the face of the dam was of 
steel, wood being employed down stream. Fig. 11 
shows the arch in July, 1934. The arch is shown 
neatly comp'eted in Fig. 22, page 196 ; this view, and 
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Fig. 21, also clearly depicting the intake tower. 
Aggregate was procured from a quarry close to the | 
dam. For construction purposes, various cableways | 
were installed. One of these is indicated in Figs. 5| 
and 6, Plate XII; it can take a load of 20 tons 
from a loading platform at road level and lower 
it to a platform at the power-station level, and has 
been retained as permanent equipment. 

Owing to its height, steps were taken to minimise | 
contraction, thermal and static stresses, the mass of 
the dam being built .n three monoliths between 
which were left gaps 1°26 m. wide. These keys 
were afterwards filled in with concrete. They can 
be. seen in Figs. 11, 20 and 21, which are views 
taken in the earlier stages. Continuous measure- 
ments were made during construction of the internal 
temperatures and deformations, and while the 
reservoir is being filled continuous observations 
will be taken of the hydrostatic pressures and the 
stresses set up in the concrete. The pressures will 
be measured from 20 detector points spread over 
six levels and connected by tube to an observation 
chamber built into the backing of the dam, at 
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measurements, 43 extenso- “y x 
meters have been built into Wwe 
the concrete. These are 
arranged on six levels and 
are connected electrically to 
the observation chamber 
already mentioned. The 
apparatus adopted has been 
developed by M. Coyne, 
chief engineer of the Depart- 
ment des Ponts et Chaussées, in conjunction with 
M. Laporte, of Paris, and consists of an extensometer, 
the measuring element of which is a vibrating 
stretched steel wire. The wire is held in rings fixed 
in @ cartridge, in such a way that the cartridge keeps 
the wire dry but offers no resistance to movement 
of the rings owing to changes in the concrete in 
which the apparatus is embedded. Alteration in 
the concrete such as shrinkage will alter the distance 
between the rings and consequently the tension of 
the wire. If the wire be vibrated and the note 
reproduced telephonically to an observation point, 
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alteration in tension due to such changes will 
become apparent through the change of note. By 
means of a sound bridge this can be balanced and 
thus a measure of the tension of the wire obtained 
and consequently of the stress in the concrete itself. 
The wire is vibrated by a two-pole magnet in the 
cartridge. The vibrating note is reproduced by 
means of amplifiers and a loud speaker in the 
observation chamber. A previously calibrated 
comparison wire is vibrated in the observation 
chamber by similar means and its note carried to 
the same loud speaker, in which the two are 
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superimposed and the comparison wire tension is 
adjusted until the two notes coincide. 
(To be continued.) 








LABOUR NOTES. 


Ir is officially announced that at a meeting of the 
British Section of the International Metalworkers’ 
Federation, particular attention was given to the 
position regarding wages and conditions of employment 
in Great Britain and Europe, and the attitude adopted 
by the Continental workers on the question of the 
shorter working week was seriously considered. It 
was eventually decided that further information was 
necessary before a decision could be reached on “ these 
important matters.” When that fuller information is 
available the matter will again come up for discussion. 





The text of the resolution on the question of the 


shorter binge Sg adopted the conference of 
executives of the engineering ipbuilding trade 
unions, was as follows :—‘ That we report to the 


T.U.C. the position of our negotiations on the 40-hour 
week. In view of the ing within the next two 
weeks between the T.U.C. and the Government on 
this question, we await the particulars or decision of 
the T.U.C., and follow their suggestions as to what 
further steps we should take to secure the 40-hour 
week without reduction in pay at the earliest possible 
date.” 





A resolution which the Amalgamated Engineering 
Union proposes to submit to next month’s Trades 
Union Congress at Margate deals with the question of 
the shorter working week. Regarding it, the writer of 
an editorial note in the August issue of the organisa- 
tion’s Journal observes :—‘‘ We are asking Congress to 
say that the objective of the shorter working week can 
only be attained by intensive propaganda among all 
sections of the community, and to instruct the General 
Council to approach the Prime Minister with the 
request that the 40-hour week shall be observed in all 
Government establishments.” 





During July, the home branch membership of the 
Amalgamated Engineering Union increased from 
192,575 to 193,806, and the colonial branch membership 
from 24,275 to 24,450. The number of members in 
receipt of sick benefit decreased from 2,688 to 2,458, 
and the number in receipt of superannuation benefit 
from 14,049 to 14,040. The number in receipt of 
donation benefit decreased from 4,302 to 3,851, and the 
total number of unemployed members from 17,339 to 
16,428. 





The latest Trade Report of the United Pattern- 
makers’ Association also records a considerable reduc- 
tion in the number of unemployed members, The 
number given is 855 ; but, it is pointed out, as a return 
has not been received from Belfast, where there were 
42 unemployed members a month ago, the figure of 855 
may not be correct. ‘“ Nevertheless,” Mr. Findlay 
says, “it is the lowest recorded by us since April, 
1930.” The membership is 10,161. The total number 
in receipt of sick benefit is 243, and there are 659 super- 
annuated members. 





Addressing the annual conference of the National 
Union of Tailors and Garment Workers, Mr. Rowlerson, 
the president, said that it seemed timely to suggest 
that the General Council of the Trades Union Congress 
should consider the advisability of calling a conference 
of trade union executives to discuss how a general 
movement could be organised by the unions in each 
industry with the object of pressing forward the claim 
for the 40-hour week by negotiations with the employers’ 
organisations concerned, “ industry by industry.” 





The Ministry of Labour Gazette states that among 
work people between 16 and 64, insuredagainst unemploy- 
ment in Great Britain and Northern Ireland the per- 
centage unemployed was 15-4 at July 22, 1935, as 
compared with 15-5 at June 24, 1935, and 16-7 at 
July 23, 1934. For males alone the percentage at 
July 22, 1935, was 17-6, and for females, 9-5. At 
June 24, 1935, the corresponding percentages were 17-8 
and 9-2, and at July 23, 1934, they were 19-0,and 10-4, 





\t July 22, 1935, there were 1,501,226 persons on 
the registers of employment exchanges in Great 
Britain who were out of a situation. This was 53,958 
less than at June 24, 1935, and 52,521 less than at 
July 23, 1934. The total included 1,226,862 men, 
50,875 boys, 179,531 women, and 43,958 girls. It was 
made up of 499,747 insured persons with claims for 
insurance benefit, 694,271 applicants for unemployment 
allowances, 182,920 other insured persons (including 








18,191 insured juveniles under 16 years of age) not 
in receipt, of benefit or unemployment allowances, and 
124,293 uninsured persons. 


There were registered as unemployed in Great 
Britain, 281,025 men, 7,096 boys, 100,411 women, 
and 4,666 girls, who were on short time or otherwise 
suspended from work on the understanding that they 
were shortly to return to their former employment. 
The total of 393,198 was 31,373 more than at June 24, 
1935, but 99,674 less than at July 23, 1934. It included 
347,517 persons with claims for insurance benefit, 
13,625 applicants for unemployment allowances, and 
32,056 not in receipt of benefit or unemploy- 
ment allowances. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the 
in ‘Great Britain, 76,667 men, 63 boys, 1,770 women, 
and 17 girls; these are employed in dock and 
harbour service. The of 78,517 was 4,584 less 
than at June 24, 1935, and 1,124 less than at July 23, 
1934. It included 56,707 with claims for insur- 
ance benefit, 21,106 applicants for unemployment allow- 
ances, and 704 not in receipt of benefit or 


unemployment 


In the industries from which statistics are regula’ 
compiled by the Ministry of Labour, the changes 
rates of wages re’ to have come into operation 
in July are estimated to have resulted in an increase of 
about 96,000/, in the weekly full-time wages of 1,259,000 
workpeople, and in a decrease of about 6,0001. in those 
of about 50,000 workpeople. The principal increases 
affected adult male workers in the engineering industry 
whose wages were raised by 1s. a week ; building trade 
operatives, workpeople engaged in the electricity 
supply industry, commercial road-transport workers 
in the London area, and workpeople engaged in textile, 
bleaching, dyeing, and finishing, and in hosiery manu- 
facture. In y cotton-weaving industry, some 
workpeople received increases and others sustained 
decreases, as the result of the adoption of a new piece- 
price list. 








The changes so far reported in the seven completed 
months of 1935 are estimated to have resulted in a 
net increase of 148,000]. per week in the full-time 
rates of wages of 2,045,000 workpeople, and in a net 
decrease of nearly 8,000/. in those of nearly 77,000 


workpeople. 


At the close of a meeting in London on Tuesday last 
week, of the executive committee of the Mineworkers 
Federation of Great Britain, the following statement 
was issued :—‘‘The executive committee of the 
Federation regrets to learn from the Secretary for 
Mines that the Mining Association has indicated to him 
its direct refusal to meet representatives of the Mine- 
workers’ Federation for the purpose of discussing the 
wage issue on a national basis, This stubborn refusal 
of the Mining Association, in spite of the increasing 
unrest in the coalfields, due to the appallingly low 
wage rates, increases the danger of the impending 
crisis unless the Government is prepared to take 
action. The Federation therefore calls upon the 
Government to take appropriate steps to deal with 
the wage issue as raised by the Federation, and in this 
connection the Federation representatives are prepared 
to meet the Government at any time.” 





The Weymouth Trades Union Congress, it will be 
recalled, asked the General Council to prepare a plan 
for the complete unification of the coal industry under 
public ownership and control. The instruction con- 
templated the inclusion in the scheme of the whole 
network of fuel, power and by-products. In the 
report which they have prepared for submission to the 
Margate Congress, the General Council express the 
opinion that it will be better to attack the problem in 
stages and to begin with the coal industry itself. 
Under the General Council’s scheme, some kind of 
public corporation would be established with regional 
sub-boards, each of which would have a considerable 
measure of autonomy, subject to the overriding policy 
and supervision of the corporation itself. Marketing 
would be in the hands of one sub-board for this purpose 
for the entire country. The marketing board would 
work under the close supervision of the corporation itself, 
and would be responsible for foreign as well as home 
sales, although, of course, there might be a special 
section of the board for this purpose. In the operation, 
both of the corporation and of the various subordinate 
boards, provision would be made for the mine workers, 
through their organisations nationally, regionally, and 
locally, to share in the formulation of the policy of the 
industry, and to take over an increasing measure of 
responsibility for the determination of working condi- 
tions. The day-to-day management would be in the 





hands of trained persons who would be appointed for 
their ability and professional knowledge in this field. 





The Act setting up the scheme would provide for the 
acquisition by the State of all mining royalties. The 
cost of this would not remain a burden on the proceeds 
of the industry, but would be borne entirely by the 
State. The determination of wages and prices would 
be one of the most important and difficult matters to be 
determined under a scheme of socialisation. A proper 
level of wages in the industry must be taken as the 
starting point. The aim, the report adds, will be to 

uce a thoroughly workable scheme which could be 
implemented quickly by a Labour Government. The 

ing of the actual comprehensive scheme is now 
in and will be completed as early as possible. 


The writer of an article in the July Bulletin of the 
Labour Department of the State of New York says 
that, h there are many kinds of dust, and 
fumes in and lie Vail comeitiaes of 
wnewaters, ne Sates aiaeative wal 

tively principles. i operative will 
work better and longer in pure air than in air fled 
with dust, gases or fumes. The blem then, is one 
of vehtilation, the of which is to dilute the 
poison so that it will become harmless, Fresh air 


|may be pumped into the working space to dilute 


whatever poisons exist, or the poison may be sucked 
out, in wi case it is replaced by pure air, which 
gradually seeps in. The most effective method is 
that whereby the dust, gases or fumes are abstracted 
at the point of origin. Care should therefore be 
taken, the writer says, to attain that objective. 





Experiments have shown, he goes on to say, that the 
suction apparatus is only 15 per cent. efficient when 
removed but 6 in. from the point of origin in the case 
of the hand pneumatic tool. That fact he regards as 
of tremendous significance in the lay-out, design and 
use of exhaust ventilation apparatus. ““ Ample ex- 
haust,” he proceeds, “ must be provided unless the 
suction orifice can be placed at the point where the 
dust is generated. Some employers provide adequate 
systems for the removal of deleterious fumes, but fail 
to see that they are used properly. The cost is exactly 
the same whether the apparatus is used ineffectively 
or not. Foremen should always instruct workers in 
the proper use of ventilation systems, In addition, 
the employer should see that all ventilation equipment 


is kept in proper condition. Pipes eames clog up 
or leak, and fans wear out unless they are inspected 
periodically and repaired.” 





German official statistics, quoted in The Ministry of 
Labour Gazette, stated that wood workers in March, 
1934, worked an average of 42-79 hours a week for a 
wage of 32-11 reichsmarks gross (32s. 1d, at par). After 
deductions for taxes, levies and contributions for sick- 
ness and unemployment insurance, the average was 
27-43 rm. (27s. 5d. at par). Compared with March, 
1931, these figures represent a fall of nearly one-third 
in average hourly earnings, and (after allowing for 
change in cost of living), a reduction of 20 per cent. in 
real net weekly earnings. 


According to statistics compiled by the Ministry of 
Labour, more people received poor relief in 24 areas 
during July than were recorded twelve months earlier, 
while in 23 areas there were reductions. Of the in- 
creases, the largest was at Sunderland. where the 
relieved poor represented 828 per 10,000 of the popula- 
tion, compared with 728 a year ago. Glasgow showed the 
largest decrease, the figure falling to the extent of 312 
per 10,000, though the relieved poor still represent 
1,421 per 10,000—the highest proportion for the whole 
country. The total number of persons relieved in the 
47 areas at the chosen date was 818,651, which was 1-3 
per cent. less than in June and 5-2 per cent. less than in 
July, 1934. 





In the light of a report by its Bureau of Medical 
Economies, the House of Delegates of the American 
Medical Association, has adopted the principle of volun- 
tary health insurance. The conclusions of the report 
are essentially similar to the policy of the American 
College of Surgeons as formulated by its president in 
October, 1934. The representative bodies of the entire 
medical profession are now, therefore, agreed as to the 
desirability of voluntary health insurance. The Associa- 
tion considers that health insurance should be voluntary, 
and available to all classes of persons, but should 
provide medical benefits only. It is opposed to compul- 
sory insurance in any form, whether on a local, State 
or Federal basis. Moreover, it believes that “a 





single universal or master plan cannot possibly be 
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devised to meet all the varying conditions throughout 


with hair mattresses above. Each berth has a sliding 


the United States or even different sections of individual | extractor ventilator light, and a sliding shutter with 


States." Health insurance schemes should be estab- 
lished in accordance with local conditions and should 
operate under the supervision of the medical profession 
with the co-operation of the local institutions concerned. 
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Tue sleeping car illustrated in Figs. 1 to 4, annexed, 





is the first of a series of 26 first-class models to be 
put into service by the London Midland and Scottish 
Railway. The vehicles have been designed by the 
Chief Mechanical Engineer, Mr. W. A. Stanier, 
embody a number of new and interesting features, 
among which may mentioned electric-are welded 
bogies and underframes, increased length and width, 
and further attention to the comfort and convenience 
The principal dimensions are: Length 
over body, 69 ft. | in.; width over body at waist, 
® ft. 3 in bogie centres, 46 ft and wheelbase, 
12 ft. 6 in. The journals are 9 in. by 4 in., and the 
approximate weight is 41 tons 16 cwt. The width at 
the waist necessitated the provision of door handles 
of the sunk type, as shown in Fig. 1. The car has 12 
separate berths, each pair having a communicating 
door, and there is also a lavatory and attendant’s 
compartment ; these are situated at opposite ends of the 
eal As will be seen from Fig. 1, the car follows the | 
company’s standard practice in general outline. 

The design of the electric arc-welded bogies and 
underframe, shown respectively in Figs. 2 and 3, is 
based on the standard method of construction, so that 
standard L.M.S. brakework, springs, &c., can be used. 
The body of the cer is built directly on to the under- 
frame on a new principle, the body pillars 
being secured in steel box brackets, which are welded 
to the solebar and cant rail, the latter being of angle 
section steel. The floor is made up of steel dovetail 
sheeting and cork, the former being welded to the top 
flange of the solebar and adjacent members of the 
underframe. To reduce track noises, &c., the underside 


be 


of passengers 





{18 finished in 


and | 





of the floor is sprayed with asbestos to a thickness of }in. 
The brakework on the car is arranged with two 24-in. | 
vacuum single cylinders, and two auxiliary vacuum | 
reservoirs. The body framing construction is mainly 
of teak, with the exception of the cant rails, roof | 
angles, arch rail angles, corner pillars, and end doorway | 
pillars. The sides, roof and ends of the body are! 
covered with No. 16 8.W.G. steel panelling, and the | 
body side is designed to give a flush finish, with lights | 
bedded up to exterior steel panelling, as shown in| 
Fig. 1} 

The berth compartments, one of which is illustrated 
in Fig. 4, are finished in Rexine, there being four distinct | 
colour schemes, yellow, green, blue and beige, | 
fading out from floor to ceiling. Each colour scheme will | 
be embodied throughout in five cars. The beds, which 
have a dummy head and foot of polished wood, are 
made up of a Vi-spring mattress on a spring frame, 


louvres running on spring-loaded pulleys. The wash 
basin, which is of coloured porcelain, to match the 


| berth-compartment finish, is housed in a cabinet at 


the foot of the bed, and hot and cold water are supplied 
to each basin, the feed pipes being hidden behind the 
finishing. The cork flooring is covered with grey felt 
and lino in each berth, while there is also a rug to 
match the colour scheme. A full-length mirror is 
fitted to the inside of each corridor door leading into 
the berth, and in addition to a mirror over the cross 
partition, ample luggage racks and hinged shelves, 
together with a clothes hanger, towel rail, &c., are 
provided in each berth compartment. The corridor 
walnut and sycamore, the latter as 
panelling above the waist. The floor is covered with 
grey felt, lino and carpet. A lavatory with hot and 
cold water is provided at one end of the car as stated. 
Heating by steam radiator. The attendant’s 
compartment is fitted with a tea boiler and circulating 
boiler, the latter for providing hot water to the berth- 
compartment wash basins. Ample cupboard accom- 
modation is provided as well as a sink and draining board. 
The walls, cupboard shelves, &c., are covered with 
stainless iron, and all cupboard doors are of multi-ply 
wood. 

A combined heating and ventilating system of the 
induced-air type is installed, manufactured by Messrs. 
Thermotank, of Glasgow, and fitted with their Thermo 
Reg control. Each berth has a Punkah Louvre, 
fixed in an accessible position over the head of the bed, 
and the passenger has individual control of both 
the volume and temperature of the air entering the 
compartment. A louvred opening is arranged at the 
foot of each berth door, recirculation of the 
air being thus arranged for. The capacity of the air 
heater is sufficient to maintain an adequate tempera- 
ture in the berths, but each berth has also a steam 
tubular heater at floor level, controlled by a wheel valve 
attached to the heater. The electric lighting is by 
means of the company’s standard “‘ Wolverton” system, 
which consists of a variable-speed dynamo, a regulator, 
and a battery of 12 lead-acid cells of 250 ampere-hours 
capacity. All the lighting is by means of 15-watt 
pearl lamps, those in the berths being housed in 
polished chromium finished reflectors. 
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HIGH POWER SHORT-WAVE 
TRANSMITTER FOR ITALY. 


RECENT research into the problems of wireless trans- 


| mission by short waves has resulted in a considerable 


advance in the design and construction of short-wave 
wireless transmitters for world-wide communication, 
and particularly for ship-to-shore working, so that it is 
now not difficult for vessels in any part of the world to 
communicate regularly with their home country by this 
means. In order to improve the facilities for Italian 
vessels to keep in touch with their own country, the 
Italian Ministry of Communications recently decided to 
increase the existing equipment at the wireless station at 





Coltano by the provision of a new Marconi type short- 
wave transmitter with a wavelength range of 13-100 
metres, and this has now been installed. Particular 
attention has been given in the design to ensure high 
quality speech transmission and constancy of the trans- 
mitted wave. 

The output of the transmitter to the aerial feeders 
is 56 kW maximum on continuous-wave telegraphy 
and 35 kW on telephony at 80 per cent. modulation, 
and it is, therefore, one of the most powerful of its 
kind in the world. The speech response is pul 
equivalent to that of a modern broadcasting station, 
a linear response within + 2 decibels over a band of 50 
10,000 cycles having been obtained. It has hitherto been 
customary to restrict the speech channel to a much 
smaller band, but the provision of a very wide speech 
response is of particular value in view of the added 
clearness and intelligibility of the transmission. There 
is also the additional advantage that such a service is 
also available for the transmission of high-quality 
musical programmes, if required. 

An important feature of the installation at Coltano 
is the provision of four “ spot-waves”’ which can be 
selected almost instantaneously by means of a turntable 
mechanism bringing into circuit appropriate 
tuning inductances and condensers, so that a minimum 
of time is lost when conditions necessitate a change of 





wavelength. Special care has been taken in the 
stabilisation of the transmitter and two of the four 
spot-waves have a master oscillator with a stability of 
one in 50,000. The other two have a stability of one 
in 20,000 so that in this respect the equipment fully 
complies with international legislation. The whole of 
the installation is contained in four compact cabinets, 
placed in line, and a control table in front of them is 
used for starting up the machines supplying the 
power. In accordance with modern transmitter 
design, all parts of the equipment are easily accessible. 
Four vertical “ uniform” aerials are employed, each 
for a different wavelength, and these are connected to 
the transmitter by copper concentric feeders, The 
change-over from one aerial to the other is made by 
remote control from the transmitter hall. 








THE LATE PROFESSOR H. ADAMS. 


ENGINEERS in all parts of the world will learn 





| Hill, London, 8.E.23, on August 13. 


with regret of the death of Professor Henry Adams, 
which occurred in his 90th year at his home in Forest 
Professor Adams 
was the founder of the firm of consulting engineers of 
Messrs. Henry Adams and Son, 60, Queen Victoria- 
street, Loridon, E.C.4, and was professor of engineering 
at City of London College for 35 years. He was born 
on March 24, 1846, and was the eldest son of the late 
Mr. J. H. Adams, of the North London Railway. 
After receiving his education at the City of London 
College and at King’s College, London, he served a 
four years’ apprenticeship in the locomotive works 
of the North London Railway and, in 1865, was 
appointed outdoor manager to Messrs. Sir W. . 
Armstrong and Company, a position he continued 





to oceupy for 12 years. In 1877, he commenced to 
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practise as a consulting engineer, and, in 1909, took 
his eldest son, Mr. Henry Charles Adams, into 
partnership. Among other works he was responsible 
for the design and construction of a number of 
wharves and jetties, hydraulic machinery installations, 
workshops and offices, water-supply and sewerage in- 
stallations, structural steelwork and reinforced-concrete 
erections and buildings. He became professor of 
engineering at City of London College, in 1869 and 
continued to oecupy this position until 1904, during 
which time he estimated that he had delivered some 
10,000 lectures. He was also the author of a number 
of technical text-books. 

_ Professor Adams was a chief examiner in engineering 
for the Board of Education from 1905 until 1911, a late 
member of the Council and chairman of examiners 
of the Society of Architects, a member of the Council 
and ex-chairman of examiners of the Royal Sanitary 
Institute, the superintending examiner for the Society 
of Engineers, a member of the Engineering Committee 
of the London Chamber of Commerce, and an arbitrator 
of the London Court of Arbitration. Professor Adams 
was a member of numerous engineering institutions. 
A former student member of the Institution of Civil 
Engineers, he was elected an associate member on 
December 5, 1871, and was transferred to full member- 
ship on May 1, 1883. He was elected a member of 
the Institution of Mechanical Engineers in 1876, a 
Vellow of the Surveyors’ Institution in February, 1884, 
a Fellow of the Royal Society of Arts in 1891, and a 
Fellow of the Royal Sanitary Institute in November, 
1896. He was a founder member of the Institution of 
Structural Engineers and, in 1923, was made an 
honorary member and awarded the Gold Medal. He 
served as president of the Institution in 1914-16. 
An honorary Fellow of the Institution of Sanitary 
Engineers, he served as president in 1908. Professor 
Adams was also a Fellow of the Royal Institute of 
British Architects, and was elected president of the 








Civil and Mechanical Engin- 
eers’ Society in 1889, of the 


| Society of Engineers in 1890, of the Institution of 


Engineers in Charge in 1910, and of the Institute 
of Arbitrators in 1917-18. Throughout his long and 
active life he made numerous contributions to the 
proceedings of the societies of which he was a member. 
For some years Professor Adams served on the Council 
of the Metropolitan Borough of Lewisham and was 
chairman of the works and highways committee. 


THE LATE MR. J. H. RONALDSON. 


WE note with regret the death of Mr. James Henry 
Ronaldson, which occurred at his home in Surbiton, 
Surrey, on August 5. Mr. Ronaldson, who was for many 
years in practice as a consulting mining engineer and 
geologist, was born in East Lothian, Scotland, in 1858. 
He received his scientific education at Edinburgh and 
Liége Universities, and proceeded to Australia in 1887, 
where he was active in developing the coal industry. 
He left Australia after a stay of 14 years, and, in 1902, 
soon after the close of the South African War, went 
to the Transvaal and opened a consulting practice in 
Johannesburg. Some years before the outbreak of the 
European War, however, he gave up his practice 
in South Africa and opened an office in je my 
Mr. Ronaldson took up a position under the Minister 
of Munitions when that Ministry was formed, but 
resigned shortly afterwards to take up an appointment 
with Messrs. Brotherton and Company, Limited, Leeds, 
who were then taking up the manufacture of explosives. 
At the conclusion of hostilities he returned to private 
practice and was for some years associated with Dr. W. 
Cullen. He travelled to many parts of the world in 
connection with his professiona] duties. Latterly, how- 
ever, he had turned his attention more to economics 
and administration, and became a director of a number 
of mining companies, among whom were Messrs. 
East Rand Consolidated, Limited; Messrs. Northern 
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Fig. 4. 


Transvaal Goldfields, Limited ; and Messrs. Tati Gold- 
fields, Limited. Mr. Ronaldson was for many years a 
Fellow of the Geological Society and a member of the 
North of England Institute of Mining and Mechanical 
Engineers, and of the Institution of Mining Engineers. 
He became a member of the Institution of Mining and 
Metallurgy in 1912. 








THE LATE MR. H. W. NICHOLSON, 


WE regret to have to record the recent death, at Simla, 
following an operation for appendicitis, of Mr. Horace 
Watson Nicholson, Chief Engineer and Secretary of the 
Irrigation Department of the Punjab. The son of the 
Rev. William Nicholson, of Weston-super-Mare, he 
was born on May 15, 1883, and received his general 
education at private schools, Portsmouth Grammar 
School and Weymouth College. In 1900 he entered 
upon a three years’ course of scientific training at the 
Central Technical College, London University, securing 
the degree of B.Sc. (Engineering) in 1903. His first 
appointment was that of draughtsman in the Admiralty 
Works Department, H.M. Dockyard, Haulbowline 
County Cork, which he took up in 1904, Simultane- 
ously, he held the position of lecturer in the Engineering 
Department of Crawford Municipal Technical Institute, 
Cork. In 1905, however, he was appointed assistant 
engineer in the Irrigation Branch of the Public Works 
Department, Punjab, and was placed in charge of a 
sub-division involving heavy construction works on 
the Upper Chenab Canal. Two years later he was 
posted to the Khadia sub-division of the Lower Jhelum 
Canal and subsequently went to the Upper Jhelum 
where he was in charge of an important level crossing 
across the Suketar torrent. The whole of his subse- 
quent service was spent on irrigation canals and 
similar works in the Punjab and he had an active 
share in the design and construction of many important 
undertakings. He reached the rank of superintending 
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engineer in 1926 and, in the following year was awarded 
the C.LE. Quite recently he had been made chief 
engineer and secretary of, the Irrigation Department 
of the Punjab. Mr. Nicholson became a student 
member of the Institution of Civil Engineers in 1902 
and was elected an associate member on April 19, 
1910. He was also a Fellow of the Royal Geographical 
Society. 








LAUNCH OF H.M.S. ** GRENVILLE.” 


PARTICULAR interest attaches to the launch of the 
flotilla leader Grenville, which was successfully per- 
formed at the yard of the builders, Messrs. Yarrow and 
Company, Limited, Scotstoun, on Thursday, August 15, 
due to the fact that she is the first British naval vessel 
to be fitted with the builders’ side-fired water-tube 
boilers. It has been general practice in the past for 
naval ships to have end-fired Yarrow-type boilers, but 
the side-fired boilers have already been installed in 
several foreign naval vessels, and in many of the latest 
large merchant ships. A typical installation in a 
destroyer for the Portuguese Navy was described by 
Sir Harold E. Yarrow, in a paper read before the 
Institution of Engineers and Shipbuilders in Scotland 
on November 20 last. An abridgment of this paper, 
with illustrations of the boiler layout and a section 
through one of the boilers, was given in ENGrveERING, 
vol, exxxviii, page 603 (1934). It may be recalled that 
this type of boiler, which, incidentally, is being installed 
in the Queen Mary, offers considerable advantages 
over the end-fired boiler, as it appreciably shortens 
the length of the boiler room, and consequently affords 
considerable saving of space in the ship. In addition, 
a more uniform temperature is stated to be obtained 
throughout the whole length of the furnace, resulting 
in an increase in efficiency. 

The Grenville will be the leader of the eight “ G” 
class destroyers of the 1933 Admiralty programme, and 
is 319 ft. long, and 34 ft.6in. beam. She will have a 
standard displacement of 1,460 tons. The launch was 
performed by Mrs. Austin, wife of Rear-Admiral F. M. 
Austin, and two hours after it was completed, the keel 
of H.M.S8. Protector was laid by Mrs. Austin on the 
vacated slip. The latter ship is the net layer and 
target-towing vessel recently ordered by the Admiralty, 
and will be one of the largest vessels to be laid down 
at Messrs. Yarrow’s yard. At the lunch following the 
launch, Sir Harold Yarrow mentioned that upon the 
following day, his firm would be launching the to 
destroyer Douro for the Portuguese Navy at Lisbon, 
thus completing the programme mentioned in his pa 
already referred to. Rear-Admiral Austin said that 
the vessel which had been launched that day was the 
third ship bearing the name Grenville in the British 
Navy. The first was a sailing sloop built in 1779 and 
purchased from the Americans. She was chiefly 
engaged in survey work. The second Grenville was a 
destroyer built during the war, and in service from 
1916 to 1931, when she was broken up. 








PERSONAL. 


Messrs. Arrocrara Company, Limirep, Lower 
Sydenham, London, 8.E.26, are making considerable 
extensions to their factory, built in 1930, in order to 
cope with the steadily increasing demand for Aerograph 
and De Vilbiss spray-painting and finishing equipment. 








GeRMAN INVITATION TO THE MoToR VEHICLE INDUs- 
rry.—The Reichsfachverband des Kraftfahrzughandels 
und Gewerbes E. V., Berlin, W.50, Marburgerstr., 3, has 
issued an invitation to members of the British motor 
vehicle industry to visit Germany and participate in a 
tour of the economic centres. The tour, which will last 
seven days, will extend from Berlin to southern and 
western Germany, and will include an inspection of the 
new motor roads, as well as places of scenic and historic 
interest. It will extend from Sunday, September 1, till 
Sunday, September 8. Further particulars can be 
obtained from the Publicity Department of the Society of 
Motor Manufacturers and Traders, Limited, 83, Pall 
Mall, London, 8.W.1. 


Guipe To Current OrriciaL Sratistics.—Prepared 
under the auspices of a permanent committee of depart- 
mental statisticians, the recently issued Guide to Current 
Official Statistics proviaes a comprehensive index to 
the extensive numerical data published every year in 
the form of official reports, returns, accounts, and 
periedicals. Its contents are arranged on a plan which 
enables the investigator to compile in the space of a few 
minutes a complete list of sources of information on the 
subject of his inquiry. The degree of analysis of the 
figures, the date and place to which they relate, and the 
prices of the volume in which they are to be found, are 
also indicated. The present edition, which is vol. xiii 
of the series, deals with the statistics published in 1934, 
and contains 310 pages. It may be obtained, price 
le, net., or by post ls. 5d., from H.M. Stationery Office, 
Adastral House, Kingsway, London, W.C.2. Certain 
of the earlier volumes, dealing with the statistics of 
previous years, are also available at the same price. | 





ENGINEERING. 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details | be obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case. 

Pig Iron, 200,000 kg. Royal State Railways of Siam, 
Bangkok ; September 13. (T.Y. 5,189.) 

Scientific Instruments, comprising 3 micrometer 
theodolites, 2 reversible levels, drawing instruments, 
wall and tell-tale clocks, and stop watches. Ministry of 
Public Works, Cairo, Egypt ; October 14. (T.Y. 10,043.) 

Steam Dw Injection Pumps, two, approximately 
14 in. by 7} in. by 18 in., for a working pressure of 
1,800 Ib. per square inch, and @ steam pressure of 
250 lb. per square inch. tine State Oilfields, 
Buenos Aires ; September 26. (T.Y. 5,192.) 

Diesel Locomotive for 2-ft. . Indian Stores 
Department, Simla ; September 24. (T.Y. 5,193.) 

Boiler-Stay Tops and Reamers. South African Rail- 
wa and Harbours, Johannesburg; September 9. 
(T.Y. 10,046.) 

Electric Cables, paper and varnished-cambric insulated, 
lead-covered, and wire armoured; 72 items of various 
types. State Electricity Commission of Victoria, 
Melbourne ; October 7. (T. 10,047.) 

Outdoor-Type Transformers, 30, oil-immersed, self- 
cooled, three-phase, and 12 sets of automatic equipment 
for use with transformers. Ca Town ectricity 
Department ; September 25. (T.Y. 10,049.) 

8 Plant, comprising « reinforced-concrete septic 
tank and pump house and two centrifugal pumps driven 
by two heavy-oil engines. Ministry of Public Works, 
Cairo, Egypt ; September 18. (T.Y. 5,194.) 

Vertical Diesel Engine of 100 h.p., at a speed of 1,000 
r.p.m. Argentine State Oilfields, Buenos Aires; Sep- 


tember 16. (T.Y. 5,195.) 
Battery Elevating Platform Trucks, fifteen. South 
African Railwa and Harbours, Johannesburg ; 


September 16. -Y. 5,196.) 

Grinding Wheels, 377, of various sizes, mostly of the 
“Rapid Corund Ultra” ves. Argentine State Oil- 
fields, Buenos Aires ; September 16. (T.Y. 5,197.) 

Diesel Lorries and Decauville Wagons, comprising three 
10-ton Diesel lorries, a portable Diesel-driven air com- 
pressor with three jack hammers, ten U-shaped Decau- 
ville wagons of 16 cub. ft. capacity, and ten V 
Decauville wagons of 27 cub. ft. capacity. Ministry of 
Public Works, Mechanical and Electrical Department, 
Egypt ; September 18. (T.Y. 5,198.) 

Pneumatic Tools, including rivet holders, hammers for 
chipping, drilling machines, portable grinding machines 
and rivet-cutting machines. —— State Railways, 
Buenos Aires ; September 20. (T.Y. 5,202.) 

Pneumatic Power Hammers, 3. Argentine State Rail- 
ways, Buenos Aires ; September 26. (T.Y. 5,203.) 

Water-Pumping Set, Diesel-driven. Argentine State 
Oilfields, Buenos Aires ; September 16. (T.Y. 5,204.) 

Machine Tools, comprising a high-speed horizontal 
shaping machine, a high-precision centre lathe, and a 
universal milling machine complete with electric motors. 
Argentine State Railways, Buenos Aires ; September 25. 
(T.Y. 5,205.) 

Lathes, ten. Argentine State Railways, Buenos Aires ; 
September 27. (T.Y. 5,206.) 

Machine Tools, comprising a rivet-making machine 
for producing rivets from } in. to 1} in. diameter, and 
a shearing, punching, and cropping machine for plates 
up to } in. thick. Indian Stores Department, Simla ; 
September 14. (T.Y. 5,210.) 








BOOKS RECEIVED. 


The Modern Diesel. A Review of High Speed Compression 
Ignition Oil Engines for Road Transport, Aircraft 


and Marine Work. Third edition, enlarged and 
revised. London: Iliffe and Sons Limited. [Price 
30. 6d. net.) 


Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda. No. 1639. Wind Tunnel Wall 
Interference on Pitching Moments of Large Models in 
Duplex Tunnel. By W. L. Cowrey and G. A. 
McMritan. [Price 9d. net.] No. 1648. Reaction 
on a Wing whose Angle of Incidence is Changing Rapidly. 
Wind Tunnel Experiments with a Short Period Recording 
Balance. By W. 8. Farren. [Price 2s. 3d. net.] 
London : H.M. Stationery Office. 

Department of Overseas Trade. No. 615. Economic 
Conditions of Cyprus and Malta, with a Note on the 
Trade of Gibraltar, April, 1935. Report. By J. B. 
Greaves. London: H.M. Stationery Office. [Price 
2s. 6d. net.] 

Provisional Rules and Orders, 1935. Housing, England. 

Housing Acts (Form of Orders and Notices) Regulations, 

1935. [Price ls. 5d. net.) Housing, England. Housing 

Acts (Extinguishment of Public Right of Way) Provisional 

Regulations, 1935. [Price ld. net.] London: H.M. 

Stationery Office. 

Mines Department. Thirteenth Annual Report of the 

Safety in Mines Research Board, Including a Report 

of Matters Dealt With by the Health Advisory Committee, 

1934. London: H.M. Stationery Office. [Price 





2s. net.) 

Department of Scientific and Industrial Research. Report 
of the Food Investigation Board for the Year 1934. 
London: H.M. Stationery Office. [Price 4s. net.] 
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CONTRACTS. 


Messrs, THe AsSOCIATED MANUFACTURERS oF 
Exvecrric Traction EqurIPpMENT, LiMiTED, have issued 
further particulars concerning the order for the complete 
electrical equipment of the rolling stock for the North 
Tyne-side and the Newcastle-upon-Tyne and South 
Shields electrified lines, placed with them by the London 
and North Eastern Railway Company, as noted on paze 
168 ante. The contract covers the supply and instal- 
lation of 64 articulated two-car units equi with 
2 motors, a number of four-motor vans eS, 

with the trol equip t and heating and 
ighting equipment, as well as the re-equipment of a 
number of existing vehicles. The contract will be 
carried out by Messrs. Crompton Parkinson, Limited, 
as peels sub-contractors, in conjunction with Messrs. 
Allen West and Company, Limited, and Messrs. The 
British Thomson-Houston Comgengs Limited, all of 
whom are interested in Messrs. The Associated Manu. 
facturers of Electric Traction Equipment, Limited. 

Messrs. E. N. Mackiey anp Company, Gateshead-on- 
Tyne, have recently completed a contract for colliery 

jumping plant for Messrs. Wemyss Coal Company, 

Fimited- Fife, Scotland. It has a delivery of 1,800 gallons 

r minute to a height of 1,900 ft., and is driven by a 
,450 h.p. motor. 

Messrs. C. A. Parsons anp Company, Limiren, 
Heaton Works, Newcastle-upon-Tyne, have received 
important contracts in connection with a new power 
station, for the West Australian Government at Perth. 

Messrs. Toe Trussep Concrete Street Company, 
Loarep, Thames House, Millbank, London, 8.W.1, 
are acting as the reinforced te engineers and con- 
tractors, or are suppl some of their materials and 
specialities for the construction of school and college 
buildings, a wharf on the Thames, garages, churches, 
factories and workshops, offices and flats, and other 
buildings and works in various parts of Great Britain. 














LAUNCHES AND TRIAL TRIPS. 


“ Aneuian Coast.’’—Twin-screw motorship for coastal 
trade; British Atlas Polar Diesel two-cycle engines, 
fitted by the North Eastern Marine Engineering Com- 
pany, Limited, Sunderland. Launched, August 1. Main 
dimensions, 196 ft. by 32 ft. by 13 ft. 3 in. moulded depth. 
Built by Messrs. S. P. Austin and Son, Limited, Wear 
Dock Yard, Sunderland, for Messrs. Coast Lines, Limited, 
London. 

Moror Boats anp Boutry Boats.—Three motor 
boats, each to carry 30 tons, and three butty boats, 
each to carry 33 tons. Propelling machinery of the 
motor boats, 18} brake horse-power, two-cylinder 
vertical heavy-oil engine supplied by Messrs. National 
Gas and Oil Engine Company, Limited. The six vessels 
were launched during July and August. Main dimen- 
sions of each: 71 ft. 6 in. by 7 ft. by 4 ft. 2in. Built 
by Messrs. Harland and Wolff, Limited, North Woolwich, 
London, E.16, for Messrs. Grand Union Canal Carrying 
Company, Limited, London. 

Barer.—Steel-decked swim barge to carry 180 tons. 
Launch, July 30. Main dimensions, 81 ft. 3 in. by 
24 ft. 8in. by 7 ft. 10in. Built by Messrs. Harland and 
Wolff, Limited, North Woolwich, London, E.16, for 
Messrs. Thames Steam Tug and Lighterage Company, 
Limited, London. 

“Srretinc CasTie.”—Mail, passenger and cargo, 
motor liner; ten-cylinder, double-acting, two-cycle 
Harland-B. and W. Diesel engines. Launch, August 15. 
Main dimensions: length, overall, 725 ft.; breadth, 
moulded, 82 ft. ; ross tonnage, 25,000. Built and 
engined by Messrs. Harlend and Wolff, Limited, Belfast, 
for Messrs. The Union-Castle Mail Steamship Company, 
Limited, London. 

“*Mampa.”—Motor tug for towing barges on the 
River Thames; five-cylinder Atlas Diesel Company's 
Diesel engines fitted by Messrs. Plenty and Son, Limited, 
Newbury. Launch, August 17. Main dimensions, 
70 ft. by 17 ft. by 8 ft. 6in, Built by Messrs. Cochrane 
and Sons, Limited, Ouse Shipbuilding Yard, Selby, for 
Messrs. Gaselee and Son, Limited, London. 





——— 





Trotiey "Buses ror Care Town: Enratrum.—We 
regret that our article (page 153 ante) stated that the 
motor generator included in the equipment consisted of 
a 500-volt motor manufactured by Messrs. C.A.V.-Bosch, 
which drove a 24-volt Ransome dynamo. The statement 
should have been that a Ransome 500-volt motor drives 
a C.A.V.-Bosch 24-volt dynamo. 

SparkinG-Piuc Gap Gaucse.—The ordinary type 0! 
flat feeler gauge for testing the gap between sparking-plug 
points cannot be employed if the gap is arranged below 
the surface of the shell of the plug, as when one electrode 
is central and the other springs horizontally from the 
end of the shell itself. The flat feeler is also unreliable 
when the electrodes are worn, as a convex and concave 
surface results. To overcome these objections, Messrs. 
The A.C.-Sphinx Sparking Plug Company, Limited, 
Dunstable, have now marketed a gap gauge in which 
the feeler consists of a circular rod bent at right angles 
near totheend. The circular form enables a true reading 
to be obtained between a convex and concave surface, 
and the bend enables the gauge to be inserted when the 
points are recessed below the shell end. The gauge !5- 
of course, equally suitable for normal conditions. The 
gauge is made with four feelers which fold into the 

die in a similar manner to the blades of a pocket 
knife. The four feelers are 0-020 in., 0-025 in., 0-028 in., 








and 0-032 in. in diameter, the sizes being clearly marked- 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The general position has undergone 
little change. Some works are not so busy as at the 
beginning of the year, but in the majority of cases output 
is maintained at a satisfactory level. The influx of orders 
is not so st as three months ago. To some extent 
this is due to holiday influences. Many travellers and 
buyers are still away from business. More inquiries are 
circulating. The latest received by Sheffield Chamber 
of Commerce include some from Cairo for lawn mowers, 
sprayers and rinklers, and gardening requisites 
generally ; from Vienna for spades, forks, garden tools, 
spanners, and motor-car accessories; from Dundee for 
brass valves; from London for shears; and from 
Poland for stainless steel products. The demand for 


raw and semi-finished materials is reported to show signs | P®° 


of easing off. This occasions no surprise to producers. 
For a long time users have been buying freely, and 
stocks stand at a substantial level. Makers are not uneasy 
about the decline, but express the opinion that the 
autumn will see the recovery of lost ground. Rolling 
mills, forges, press shops, foundries, and billet mills are 
all working at increased pressure. Output of wire and 
rods rises steadily. The call for cold-rolled strip is 
ra. iy Structural steel works have better order 
books. market for railway rolling stock is more 
active. Orders have been received from the Colonies, 
and also from South Africa. The amount of overseas 
work being executed still leaves much to be desired. 
Inland needs are more substantial than a year ago. 
A brisk trade is being done in steel pit props, arches, and 
girders. Not only are British coal mines using them 
more freely, but exports are rising. Mining equipment 
is in demand by South African gold and silver mining 
enterprises. Quarrying and excavating plant is a 
progressive line. The special branches are forging 
ahead. Requirements by the automobile and aero- 
nautical industries are substantially larger than three 
months ago. The basis of consumption of stainless 
steel is continuously expanding. Electrical equipment 
makers are using heavy tonnages of Sheffield-made steel. 
The tool trades continue to make progress. Engineers’ 
small implements are in active request on both home 
and overseas account. 


South Yorkshire Coal Trade.—The coal trade has 
undergone no change. Inland business has been main- 
tained at the recent level, but many difficulties beset the 
position. The demand for industrial fuel is on a good 
scale. Iron and steel works are active customers. 
Railway coal is in steady request. Gas and electricity- 
making industries are buying for stocking purposes. In 
the housecoal market consumption is weak, and sales are 
well below normal. Foundry and furnace coke are 
steady. Quotations are: Best branch handpicked, 
23s. to 25s. ; Derbyshire best house, 19s. to 21s. ; rby- 
shire best brights, 16s. 6d. to 18s.; best screened nuts, 
16s. to 17s.; small screened nuts, 15s. to 15s. 6d. ; 
Yorkshire hards, 16s. 6d. to 17s.; Derbyshire hards, 
16s. 6d. to 17s.; rough slacks, 8s. to 9s.; nutty slacks, 
7s. to 88. 6d. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—As is usual during the 
local race holidays, the market was not held yester- 
day, and offices are closing at midday this week. An 
optimistic view of the near future is taken, however, 
and values are well maintained. Ironmasters have 
next to no Cleveland pig stored at their yards, and 
the very limited make is about absorbed by require- 
ment of British consuming works. North of England 
users are @ ted to call for larger supplies over the fall 
of the year, and deliveries to Scotland promise to be on 
an improved scale. Under such conditions, makers have 
no occasion to seek export orders. Material expansion 
of demand would be rather difficult to meet, as it would 
necessitate some enlargement of output, and while 
several idle furnaces are ready for rekindling, some 
little time must elapse before they could make iron. 
Fixed minimum delivery prices of Cleveland brands 
remain at the equivalent of No. 3 at 67s. 6d. here, 69s. 6d. 
supplied to North of England areas beyond the Middles- 
brough zone, 67s. 3d. to Falkirk, and 70s. 3d. to Glasgow. 

Hematite-—Stocks of East-Coast hematite pig are 
far from heavy, and are largely sold or are earmarked for 
early use. Output has been enlarged this week by the 
transference of a furnace that has been making special 
iron to the production of hematite. Further inquiries 
from Italy are reported, but no attention is paid to 
them. Merchants will not resume negotiations with 
firms in Italy until payment for shipments made seme 
months arrives, and assurance is forthcoming of 
much improved facilities for settlement of accounts in 
future tr cti I ing supplies of hematite 
are expected to be needed at local works, while customers 
in Northumberland, Darham, and certain parts of 
Yorkshire are likely to call for larger supplies. Recog- 
nised market values for other than overseas trade are 
strong on the basis of No. 1 grade of iren at 71s. for 
consumption on Tees-side, 73s. 6d. for delivery to East- 
Coast firms north of Middlesbrough, except to Tyne- 
side, to which district a lower figure is charged, 788. 6d. 
for delivery to the Sheffield area, and 77s. 6d. to Scotland. 


Foreign Ore.—Consumers of foreign ore have still 
substantial supplies to take under old contracts, and 
continue to hold off the market. Merchants quite 





expect to realise advanced figures in the near future, 
to discuss business at present. 


and are not di 





Nominally, the market price of best rubio stands at 
17s. 6d. c.i.f. Tees. 


Blast-Furnace Coke.—While Durham blast-furnace 
coke is plentiful and sales are not readily put through, 
makers are reluctant to grant price conessions to secure 
orders, and quotations keep at the level of good medium 
qualities at 19s. delivered to Tees-side works. 


Manufactured Iron and Steel.—Producers of semi- 
finished and finished iron and steel are well sold, and 
hope to make further substantial contracts in the near 
future. Most works have s operations for a 
shorter period than is customary at this time, and 
at some establishments plant is running at full pressure 
throughout the holiday week. Subject to the usual 
rebates, market quotations for home consumption are : 
Common iron bars, 91. 12s. 6d.; packing (parallel), 81. ; 
king (tapered), 101.; steel billets (soft), 51. 12s. 6d. ; 
steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
7l. 128. 6d.; iron and steel rivets, 111. 10s. ; steel boiler 
plates, 91. 5s.; steel ship plates, 81. 15s.; steel angles, 
81. 7s. 6d.; steel joists, 81. 158.; heavy sections of steel 
rails, 81. 10s. for parcels of 500 tons and over, and 91. 
for smaller lots ; and fish plates, 12. 10s. Black sheets 
(No. 24 gauge) are 111. for delivery to home customers, 
and 9. 5s. f.0.b. for shipment , and galvanised 
corrugated sheets (No. 24 gauge) are 131. for delivery to 
home customers, and 111. 5s. f.0.b. for shipment overseas. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Scottish Steel Trade—The steel trade of Scotland 
presents a war eee ry front at the moment, and 
as orders on d amount to quite a large tonnage 
steady running of plant is assured for some time ahead. 
Specifications of a ral charact i in 
with a regularity ich is most enco' ing and in 
some cases makers are experiencing pressure for deliveries. 
The demand from the Shinyaai is still rather poor, 
however, but recent contracts should account for a fair 
tonnage of material before long, and as there are prospects 
of more new orders coming to the Clyde at no distant 
date the outlook for the heavy steel trade for the next 
few months is considered to be very good. The export 
trade which has been improving steadily of late is still 
doing well and quite a fair tonnage is going overseas 
week by week. Makers of black-steel sheets are exceed- 
ingly busy with home orders for different industries, 
with an exceedingly steady demand from the motor 
trade in particular. Export orders, while fair, are not 
as numerous or of as heavy a as would be liked. 
Prices all round are strong and following are the 
current market quotations :—Boiler plates, 91. 15s. per 
ton; ship plates, 82. 15s. per ton; sections, 81. 7s. 6d. 

r ton; black-steel sheets, } in., 82. 10s. per ton, and 
No. 24 gauge, in minimum 4-ton lots, 111. per ton ; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 131. per ton, all delivered at Glasgow stations, 

Malleable-Iron Trade.—The West of Scotland malle- 
able-iron trade, which has been steadily gaining ground 
during the past few months, is in quite a healthy state 
at the present time and full-time running of plant is 
general. Order books are well filled and fresh inquiries 
are much better than they have been for some time. 
The re-rollers of steel bars have also quite a lot of work 
on hand and are in a fairly comfortable position for 
business at present. Prices are steady and are as follows : 
Crown bars, 91. 15s. per ton for home delivery, and 
91. 15s. per ton for export; and re-rolled steel bars, 
8l. 12s. per ton for home delivery, and 7/1. 10s. per ton 
for export. 

Scottish Pig-Iron Trade.—There has been no change 
in the state of the Scottish pig-iron trade during the 
= week and as producers are well supplied with orders 

or immediate delivery the output continues on a large 

scale. The fourteen furnaces now in blast are all being 
pa going at full p e and cc s are taking 
delivery of every ton produced. The export side of the 
trade is still quiet. The following are today’s market 
quotations :—Hematite, 71s. per ton, delivered at the 
steel works; basic iron, 70s. per ton (subject to the 
5s. rebate), delivered at the steel works; and foundry 
iron, No. 1, 72s. 6d. per ton, and No. 3, 70s. per ton, 
both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 

ig-iron from Glasgow Harbour for the week ending last 

turday, August 17, amounted to 317 tons. Of that 
total, 293 tons went overseas and 24 tons coastwise. 
During the corresponding week of last year the total 
tonnage shipped was 253 tons. 

Shipbuilding.—Messrs. Barclay, Curle and Company, 
Limited, Whiteinch, Glasgow, have booked an order for 
@ passenger and cargo steamer for tke Ellerman Lines, 
Limited. This new vessel will be of 11,000 tons and will 
be supplied by the builders with single reduction geared, 
turbine engines. She will be fitted out on the most modern 
lines and will have accommodation for a large number of 

rs. Messrs. The Fairfield Shipbuilding and 
Engineering Company, Limited, have secured a contract 
to build a twin-screw passenger steamer for the London 
Midland and Scottish Railway Company. Thi’ vessel 
will be propelled ~ yam turbines and is intended for 
the company’s Firth of Clyde service between Ardrossan 
and the ports of the Island of Arran. She will be 230 ft. 
in length and 30 ft. in breadth, and will have accommo- 
dation for about 1,300 passengers. 














Usrrep Kivcpom Consumption or Trn.—According 
to the July Bulletin of the International Tin Research and 
Development Council, 21,215 tons of tin were consumed 





in the United Kingdom in the year ending May, 1935, 
as against 20,212 tons in the previous twelve months. 
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For Notice of Meeting, see page 2 of Advertisements. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Welsh Coal Trade.—Very quiet times are still being 
experienced in the Welsh coal trade, and the outlook is 
far from encouraging. For the present, the collieries 
are working very irregularly and with order books 
rather bare, there will certainly be not much done for 
some weeks. Shipments to France have improved: 
but only slightly, and whether this trade will revive 
after the harvest season can only be conjectured, as 
no official information is forthcoming. collieries 
are left with large coal on their hands, and with stocks 
so heavy have no alternative to stopping the pite as 
circumstances require. The question of shipments to 
Italy is still undecided. The Welsh coal § have 
sent very little coal to Italy this month, as 
having been unsatisfactory as far back as y, and 
with about 1,200,0001. due to them they cannot afford 
to give such credit, especially as the i terms 
are cash in seven days. Italian pa ts arrive only 
very slowly and then only for relatively small parts of the 
money due. While the Italians have no official 
statement, they are reported to have booked an extra 
million tons of Polish coal because of the credit position 
in South Wales. The report of some weeks Aa ag that the 
Italians were creating a coal monopoly in Italy and that 
the Cardiff agency of the Italian State Railways would 
buy all coal for Italy from South Wales and pay all 
accounts has not yet been given effect, and it now seems 
probable that if able to buy Polish coal on their own 
terms as regards payment, the Italians will take little 
Welsh coal on a prompt payment basis. It is, however, 
impossible to state what will happen; for the present 
slack working is the rule as no demand of any magnitude 
has arisen to make up for beh gg of these eo. 
The irregular working of the We its ze 
coals scarce and firm, but other classes a om sthedelod 
figures. The anthracite market also is dull and the pros- 
pect of a new record in shipments to Canada has dis- 
appeared. Canadian interests are taking more American 
supplies and also some from other countries, including 
Cochin China, so that shipments from South Wales to 
Canada pes yf ge Llanelly, which is one of the 
smaller ports of the Bristol Channel, has developed con- 
siderably of recent years, and the Llanelly Harbour Trust 
have recently sent a delegation to inspect coal shipping 
appliances at German ports before deciding upon a 
further scheme for additional equipment. 

Iron and Steel.—Iron and steel and allied trades in 
South Wales and Monmouthshire seem to be extending 
activities, and the prospects are regarded as very encour- 
aging. The installation of new plant at various places 
already mentioned is making steady progress. Last 
week it was mentioned that at Messrs. Richard Thomas 
and Company’s Pontardawe works a steel mill that had 
been idle since Christmas had been restarted. This week 
operations were started at their Llanelly steel works in 
the construction of an additional furnace. This furnace, 
of 70 tons to 80 tons capacity, will be of the latest type 
and will increase the number at the works to twelve. 
For some years only four furnaces have been operating 
at once. The bar rolling mill has a weekly tonnage 
capacity of about 4,000 tons. Although Messrs. Richard 
Thomas and Company have not made any announcement 
regarding the abandonment of the pene for a strip mill 
at Redbourn, which would involve the removal of part of 
their Welsh tinplate works to Redbourn, it is thought 
that these plant additions in South Wales indicate 
some modification, if not areversal, of policy. According 
to statements at Newport, the importation of Canadian 
iron and steel, which took place early in August, is 
likely to be a permanent feature of the trade of that 
port. Quotations for pig-iron, steel, tinplates, gal- 
vanised sheets, &c., are unaltered. 








Emrprme Exnrsrtion, Jonaunespure, 1936.—The 
Department of Overseas Trade, 35, Old Queen-street, 
London, 8.W.1, inform us that His Majesty’s Home 
Government has been pleased to accept the invitation 
of the organising committee of the Exhibition in Johannes- 
burg to participate in the Empire Exhibition (South 
Africa), 1936, to be held in Johannesburg from September, 
1936, to January, 1937. 

Pracuet INTERNATIONAL Farr.—The management of 
the Prague International Fair have decided to open 
the forthcoming autumn Fair two days earlier than was 
the case last year. The Fair will consequently open on 
August 30 and will close, as heretofore, on September 8. 
This arrangement, we are informed, will enable visitors 
to the Leipzig Fair to attend that in the Czechoslovakian 
capital without any loss of time. The offices of the Fair 
are at Veletrzni, 200, Praha VII, Czechoslovakia. 


Launeon or H.M.SS. “ Greynounp ” and “ Grirrrn.” 
—The two destroyers of the 1933 programme of the 
British Admiralty, the Greyhound and the Griffin, were 
launehed on August 15 at the Naval Construction Works 
of Messrs. Vickers-Armstrongs, Limited, Barrow-in- 
Furness. No data are available for publication, but 
we note from Jane's Fighting Ships that the displace- 
ment of each vessel is given as 1,375 tons, that the 
horsepower of the geared turbines is 36,000, and that 
the armament comprises four 4-7-in. guns, one 3-in. 
anti-aircraft, and seven smaller guns, as well as eight 
21-in. torpedo tubes. 
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ELECTRICITY IN POULTRY 
FARMING. 


The pamphlet on “ Electricity in Poultry Farming,’ 
which has been written by Mr. C. A. Cameron Brown, 
of the Institute for Research in Agricultural Engineering 
of the University of Oxford, is a useful collection of 
information on the constructional details of apparatus 
that has been designed for this purpose, as well as a 
guide to its use and cost. Descriptions are given of 
the various types of incubators, systems of rearing and | 
miscellaneous applications, such as egg washing, drying | 
and grading, bird buying and plucking, ultra-violet 
ray treatment, food mixing, water heating, lighting | 
and finally wiring and tariffs. The poultry farmer |} 
who can once be persuaded that electricity can make | 
his work easier and increase his profits has, therefore, a | 
textbook to his hand which should at least enable 
him to carry theory into practice. | 

It is, however, according to Mr. Cameron Brown, | 
just in this matter of persuasion that the difficulty 
arises. The general impression is that electricity is 
expensive and subject to failure of supply, both factors | 
which ultimately, if not directly, are bad for the | 
farmers’ products. On the other hand, those who have | 
used it accept it as an asset, and there is no reason for 
believing its employment is limited to elaborate farms 
or that the apparatus described is only profitable when | 
it is utilised on a large scale. Electricity is, in fact, | 
eminently suitable for all the applications of heat 
and power on the poultry farm, though it is freely | 
admitted that, except in the case of ultra-violet ray 
treatment, alternatives are available. It is, however, 
claimed to be more convenient in operation and | 
automatic in control than any of its competitors, | 
besides being compact, clean and quiet 

As regards incubation, it can be used simply for 
heating or more elaborately for driving an air-circulating 
fan. It can also be used for heating the battery brooder | 
or hover employed in rearing, though for economy's 
sake special attention must be paid to the lagging. | 
At other stages of the process, lighting by electric 
means is attractive, while it can also be used for driving 
the plucking and mixing machines. For all these | 


* 


* Electricity in Poultry Farming. 
Brown. Oxford 


By C. A. Cameron | 
9 
22 .] 


The Univorsity Press. [Price 
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SAUTET HYDRO-ELECTRIC DEVELOPMENT. 


(For Description, see Page 188.) 


Aveust 1934. 


| purposes the acid test is 


cost, and where electri 
city is expensive it 
found that the tendency 
is naturally, if somewhat 
illogically, to put forward 
arguments against the 
apparatus as such. This 
attitude is the harder to 
controvert, few 
figures comparing electri 


18 


since 


cal with older methods 
are available. It is 
assisted, as we have 


already said, by fears of 
a failure of supply which 
are, of course, much more 
advertised than preval 
ent. Generally speaking. 
however, the opinion of 
users seems to be that 
where energy can be ob- 
tained at 0-5d. per kilo 
watt hour, the employ 
ment of electricity is well 
worth while, added to 
which there is a distinct 
saving in labour, a gain 
in cleanliness, safety from 
fire and exactness in 
operation. Even at 14d. 
it compares favourably 


| on the score of cost alone 


with oil-heated machines. 

Mr. Cameron’s conclu 
sion is that there no 
question about the tech- 


Is 


| nical success of electrical 


methods in poultry farm- 
ing. and the fact that 
Preston Corporation sup- 
plies 298 farms with an 
average annual consump 
tion per farm of nearly 


| 7,000kWh shows that the 


stage of “ diffident devel- 
opment ”’ is over. 
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BRIDGE AND GorGe BELOW THE Dam, Decemper 1934. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
dad that no connection “oxtets between | 4 
Journal and any other publications 
somewhat similar titles. 


“ ENGINEERING,” LESQUARE 
LONDON. 





TELEGRAPHIO 
ADDRESS 
TsLEPHONE NumBER—TEMPLE BAR 3663 (2 aap 


SUBSCRIPTIONS, ‘HOME AND “FOREIGN. 
“ ENGINEERING” may be ordered from any 


newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ................ £3 5 0 
For Canada— 
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THE SUPPLY OF TOWN’S GAS 

Ir is a curious fact that the supply of gas is 
hedged about by rules and restrictions such as affect 
no other public utility service save only, perhaps, 
that of water. The idea underlying these restrictions 
no doubt originated when gas had a complete 
monopoly of its field and when that field consisted 
wholly of lighting. In those days town’s gas was 
spoken of as “illuminating gas’ and was used in 
one of the several forms of flat-flame burner. Gas 
was supplied by a number of entirely independent 
companies, each of which had a complete monopoly 
in the distribution of gas over its area. When the 
gas industry was struggling to become established 
over a century ago, the conditions were such as to 
make people not a little scared of this new form of 
illumination ; consequently when the industry 
became established Parliament deemed it desirable 
to step in to prevent exploitation of the consumer. 
The illuminating power of the gas was fixed and 
was not, under penalties, allowed to fall below a 
defined limit. Doubtless this was to prevent the 
supply of and charge for gas of little value, but 
nothing was said about the much more feeble light 
of the candles and (occasionally) oil lamps used in 
most houses at that time. In the same way, the 
purity of the gas was laid down, especially in relation 
to the sulphuretted hydrogen content. This was 
defensible in those days because of the effect on 
the lungs of inhaling quantities of sulphur dioxide ; 
but the much larger quantities of sulphur present in 
coal can be burnt with impunity. In the same way, 
it was prescribed that the pressure at which the gas 
is supplied must not fall below a given amount. On 
the assumption that a gas company was akin to 
many private companies of those times, inclined to 
be rascally and prepared to swindle the public to 








increase profits, these regulations were perfectly 
justified. They are not justified to-day in practice 
even if a case could be made out for them in theory, 
because the gas industry of 1935 is organised like 
any other first-class industry of our times and 
lives by reason of giving to the public something 
they want and in the form in which they want it. 
Competition between gas, electricity and oil is so 
acute that none of the three can afford to give 
anything short of the .very best service possible. 
The technical men of the gas industry are working 
continuously to improve the service in every way 
that suggests itself. Ample evidence of this was 
to be found in the discussions at the recent annual 
meeting of the Institution of Gas Engineers. Most 
of the members of the Institution are engineers, 
and in many instances also managers of gas under- 
takings; without exception they are technical 
specialists in the manufacture of gas, and yet out 


= |of six papers read at the meeting no less than four 


concerned the contact of the industry with the 
consumer. There is imposed upon the gas industry 
the task of removing all the sulphuretted hydrogen 
from the gas supplied to the public ; nothing is said 
about other sulphur-bearing compounds which 
oceur to the extent of some 20 grains to 30 grains 
per 100 cubic feet. Without the smallest pressure 
from without the industry is now casting about for 
means to remove the greater part of these other 
sulphur compounds. To do so will be to increase 
the cost of making gas, a cost that can hardly be 
passed on to the consumer by reason of the present 
need to decrease rather than increase the sale price 
of gas, but a sulphur-free gas would give better 
service to the consumer because of the decreased 
deterioration of gas fittings, and for this reason the 
industry is prepared to shoulder the added expense, 
Between 1847 and 1873 a number of Acts were 
governing the conduct of the gas industry ; 
quality, methods of charging, dividends, and so 
forth were all controlled. These Acts were replaced 
by the Gas Regulation Act of 1920, which is operated 
by the Board of Trade, in which six main points 
were brought into effect. For the first time, it was 
formally recognised that with the passing of the 
flat-flame burner gas became of value only for its 
heat content; all statutory undertakings were, 
therefore, rightly compelled to charge upon a 
thermal basis. The standard or maximum price 
was adjusted to meet the additional costs due to 
post-war conditions. The Board of Trade may 
limit the percentage of inert constituents if they 
deem it necessary and also the percentage of carbon 
monoxide ; so far it has not been found desirable 
to do this. Gas companies are now compelled to 
supply gas at not less than 2 in. pressure. Penalties 
are prescribed for deficient calorific value, for too 
low pressure and for too high sulphuretted hydrogen 
content. Finally, the 1920 Act permits simpler 
procedure for the granting of special powers. The 
position in this country is, therefore, that while 
the conduct of the gas industry and the quality 
of its prime product are regulated by Act of Par- 
liament or by Orders of the Board of Trade), the 
industry itself is straining to find means whereby 
it can continually improve upon its performance, 
which is still in many directions superior to the 
standards imposed upon it. It is curious that 
although the purity of the gas is stringently laid 
down, and that the Board of Trade has the power 
to order the limitation of carbon monoxide—the 
only poisonous constituent present in appreciable 
degree—no legal requirements apply to gas appa- 
ratus. A faulty gas appliance may entirely nullify 
any advantages gained by the legal necessity to 
supply at a minimum pressure, and by permitting 
incomplete combustion it may emit harmful quan- 
tities of carbon monoxide into the atmosphere. 
Attention was called to certain cheap gas appliances 
at the Institution of Gas Engineers’ meeting. Steps 
were discussed designed to improve gas apparatus 
and to set a standard to which manufacturers must 
conform. It was stated, indeed, that the gas 
appliances in this country, where there is no official 
standard, would pass the official standard tests of 
any country in the world, but that much foreign 
apparatus which satisfied the official tests in the 
country. of origin would fail to pass the private 
tests imposed by many gas companies in this 
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country. Nevertheless, there are certain cheap 
appliances sold to the public by private traders, 
and over which the gas industry has no control, 
that are so inefficient that they are doing immense 
harm to the industry. In general the industry is 
against formulating official tests, but it appears 
that some scheme must ultimately be adopted in 
which the gas industry issues its official certificate 
to all approved apparatus. There can be no doubt 
that, in general, the British gas industry is not 
only efficient within the limits laid down for it, 
but is striving by every means within its power to 
improve its efficiency ; perhaps but little improve- 
ment is possible on the manufacturing side—the 
major attention is now being paid to the distribution 
side. 

The internal organisation of the gas industry has 
been further modified by the 1929 Act, known as 
the Gas Undertakings Bill. Extended reference 
to this Bill is unnecessary, but in one particular it 
may have a profound influence upon the supply of 
town’s gas. The 1920 Act laid down that “ The 
Board of Trade shall appoint three persons, at 
least one of whom shall be a person having practical 
knowledge and experience in the supply of gas, to 
act as gas referees also a competent and 
impartial person to be Chief Gas Examiner.” 
Dr. Charles Carpenter, head of the South Metro- 
politan Gas Company, said, in February of this 
year, “The Gas Referees and the Chief Gas 
Examiner are wholly and properly concerned with 
the framing and carrying out of the regulations for 
ensuring that the consumer has an adequate pressure 
of gas and that its purity and quality are fully 
maintained. There is, however, nothing corre- 
spondingly imposed upon its competitors.” The 
Gas Referees are experts who have won the confi- 
dence alike of the industry and of the public, but 
the Board of Trade, acting under powers they have 
been given in the 1929 Act, proposes to dispense with 
their services and the long-existing system they 
represent and to appoint in lieu thereof another 
body, in effect transferring their duties direct to the 
Board of Trade. This change, which would not 
occur until 1939, is vigorously combated by the 
gas industry which has had too many experiences 
of bureaucratic control to wish to exchange the 
present system of impartial experts for any such 
body as is proposed. The outstanding success of 
the present system of public control of the quality 
of gas supply should be a guarantee of its per- 
manence—if any control is really necessary. 

In America, on the other hand, the conditions 
laid down for gas supply are more variable, each 
state having the power to proclaim its own provi- 
sions. For this reason the National Bureau of 
Standards has thought fit to issue a circular, 
“ Standards for Gas Service,” Circular No. 405, in 
which the public supply of gas is discussed and 
recommendations are made that are “ intended to 
meet the needs of public utilities which supply gas 
of any kind to customers through a system of 
piping laid in the streets. The suggested 
rules and service standards are in a form suitable 
for use in regulation of privately-owned gas com- 
panies operating as public utilities, and they are 
equally applicable as a guide to the operation of 
publicly-owned and operated gas properties.” These 
are simply recommendations with no binding force, 
but unquestionably they should be of value to the gas 
industry of the United States in tending to bring that 
industry under standardised public requirements. 
The difference between the somewhat haphazard 
American procedure and the precise scientific control 
exercised here by th Gas Referees is striking. It is 
wisely laid down that “ only those rules and regu- 
lations should be made which really improve the 
service enough to justify the cost of meeting them.” 
It is laid down also at the outset that the conditions 
which are essential to good service are “ in making 
the supply of energy available in sufficient quantity 
at all times to all parts of the territory served by 
the company under conditions which permit of its 
satisfactory control; in correctly measuring the 
energy sold to each customer; and in giving the 
customer such information and assistance as will 
enable him to use the supply with safety and 
satisfaction.” Under these circumstances, the gas 
company must be prepared to lay down mains 
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whenever required, whether economic or not, and 
they must maintain the carbonising plant of 
adequate size and in proper repair to meet whatever 
demands may be made upon it. If gas is to be 
available “in sufficient quantity,” it is held that 
the minimum pressure must also be specified, whilst 
to “permit of its satisfactory control ’’ involves 
the maintenance of the pressure and the composition 
of the gas supplied within narrow limits. When 
discussing the measurement of the gas, the Bureau 
lays particular stress upon the importance of 
recognising that the value of the gas is its heating 
value and not its volume. Detailed consideration of 
the rules laid down by the Bureau of Standards, 
together with the rules and the practice of the gas 
companies in England, shows that there is no 
fundamental difference between the two. There 
are, of course, minor differences, such as the sulphur 
regulation by which in England only freedom from 
H,S is specified, whereas in the United States most 
states put a limit on the total sulphur of 30 grains 
per 100 cubic feet and the Bureau holds that the 
limit should be 20 grains, in addition to the complete 
removal of H,S; the Bureau also holds that the 
amount of ammonia left in the gas should be 
limited. The fact is, of course, that the Bureau 
endeavours to specify many things that every gas 
company in this country—and presumably in the 
United States also—would do for its own sake, 
whether on behalf of good relations with its 
customers or for the better maintenance of its 
own apparatus. The practice of putting gas com- 
panies under restrictions is really obsolete, though 
it will doubtless be some time before our law-givers 
realise that the supply of gas to the public is governed 
by the same rules as any other business. 








THE ** SPECIAL AREAS” PROBLEM. 


In April, 1934, the Government appointed four 
investigators to examine the conditions in what 
have become known as the Special Areas of Tyne- 
side, West Cumberland, South Wales and Scotland, 
where the industrial depression has been, and is, 
most acute. These investigators reported, towards 
the end of the same year. As a result, two 
Commissioners were appointed, one for England 
and Wales, and one for Scotland, to do something 
in the interests of these areas, and, an important 
point, to do so untrammelled by ordinary depart- 
mental routine. By the Special Areas (Development 
and Improvement) Act, 1934, they were allotted a 
substantial sum to spend at their discretion. They 
were also required to make suggestions to and 
co-operate with Government Departments, Local 
Authorities, voluntary organisations and other 
bodies and, in particular, to put forward recom- 
mendations for the removal of such difficulties as 
appear to prevent or hinder remedial measures. 
Mr. P. M. Stewart, the Commissioner for England 
and Wales, and Sir Arthur Rose, the Commissioner 
for Scotland, have recently given an account* of how 
they have performed these duties in the intervening 
six months, and in so doing have again emphasised 
conditions which were already too well known, but 
for which no remedy has yet been found. 

Of these two documents, Mr. Stewart’s has the 
advantage that it seeks to discover remedies by 
examining causes. While it is impossible for us 
to summarise it adequately, we may suggest that 
our readers should study it closely for themselves, 
and we now draw attention to certain outstanding 
points only, mainly in the hope that this will lead 
to our advice being taken. 

The average of unemployment in the special 
areas of England and Wales at the end of May, 1935, 
was 34-5 per cent., while the average for the whole 
country was 15-5 per cent. In Mr. Stewart’s view 
there is, moreover, no prospect of the local figures 
being brought down to the average; even by a 
dictator with unlimited powers of expenditure. 
The reason is that the backbone of the industrial 
life of these areas was coal, for which there was 





* First Report of the Commissioner for Special Areas, 
(England and Wales). London: H.M. Stationery Office. 
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formerly a good demand both at home and abroad, 
Shipbuilding yards and engineering shops also 
became firmly established near the source of this 
essential raw material, and industrial activity, com- 
bined with prosperity, were its leading characteristics, 
But though this period endured for many years it 
could not last forever. Nations that had taken our 
fuel and engineering products became more and 
more self-supporting, and were converted from 
consumers into competitors. At home, too, the use 
of coal for transport has been curtailed by the 
increasing employment of imported oil and by the 
improved efficiency in steam raising. This not only 
decreased the demand, but brought about a change 
in the classes and sizes required. The development 
of the Kent coalfield has also accelerated the 
position as far as the north is concerned. 

The outlet is, in fact, bleak. Much improvement 
of the export trade for coal cannot be looked for 
in the near future, and at home any increase is 
dependent on the general expansion of industry. 
Further, the present system of control tends to 
bolster up inefficiency, and the possibility of reorga- 
nising the sales machinery and amending the quota 
system should therefore, in Mr. Stewart’s view, be 
urgently considered. On the other hand, our coal 
resources are still vast, and if the advance of know- 
ledge of how to treat them at the pithead can be 
hastened, research stimulated and methods of 
economically extracting the latent products applied, 
a new demand to replace lost trade might follow. 
Increased effort should, it is suggested, be made to 
accelerate these developments by abandoning quota 
schemes. Even so, some pits can never be re- 
opened and this fact should be brought home to 
those who do not realise it. Further, it is proposed 
that the State should deal with the question of 
mining royalties, as tending to retard the economic 
expansion of the industry. 

As regards iron and steel Mr. Stewart points out 
that, though the industry is passing out of the 
critical stage, the effect of this improvement on the 
recovery of the special areas is likely to be negligible. 
Indeed, the development of the ore deposits in 
Northamptonshire and Lincolnshire will possibly 
bring further distress rather than relief to North- 
umberland and Durham, and some alternative road 
to prosperity must therefore be sought. In fact, in 
Mr. Stewart's opinion, to revive trade in the Special 
Areas it will be wise to get away from the past, 
however regrettable that course may be, and 
to overcome the existing prejudice against the 
establishment of new enterprises by creating 
a local demand for local production, on the principle 
that trade brings trade. In other words, the 
loss of one industry must be made good by the 
establishment of others, which will produce 
everything that is required for local needs. This will 
necessitate a crusade to make all the inhabitants 
of these areas realise that it is their bounden duty 
to support local industries and, though at the start 
this may be difficult, it should become easier as the 
pace accelerates. As Mr. Stewart points out, this 
would be the best way of breaking the vicious 
circle of distress, though its realisation will call for 
both patience and endurance. 

In the meantime, the Special Areas will require 
help from the Government. The Government could, 
for instance, place orders for its own requirements 
in these areas, initiate a wise expenditure on national 
works, transfer those who are willing to go #0 
other areas and perhaps even overseas, increase the 
opportunities for apprenticeship to skilled trades and 
for practical training in other ways, accelerate 
the age of retirement, shorten working hours, and 
generally assist in maintaining the morale of those 
who have suffered and are still suffering through 
no fault of their own. 

While all will not agree with some of Mr. Stewart's 
suggestions, his report is of a constructive nature. 
Sir Arthur Rose’s report on the Scottish Ares 
is a much less philosophical and, perhaps for that 
reason, a less interesting document. He deals 
only cursorily with both principles and facts, being 
mainly concerned with what he has done to relieve 
the distress in the area under his control with the 
sum at his disposal. As he sees it the problem © 
largely one of planning—plans to prepare the way 
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stimulating existing and new industries and plans 
for finding alternative careers—while labour ques- 
tions and social service schemes also receive some 
consideration. Like Mr. Stewart, however, he 
appreciates that amelioration must depend to some 
extent at least on Government assistance and for 
that reason he recommends a body to explore the 
conditions and by their suggestions to ensure 
ordered progress. 

These two documents were, in due course, debated 
in both Houses of Parliament and the trend of 
the speeches clearly show that the time has 
come when action must be taken. The appoint- 
ment of the Commissioners was questioned on 
the not unjustifiable grounds that it would mean 
more delay. That accusation has not altogether 
been met by the useful work these gentlemen have 
done, for at best they have only had to deal in 
palliatives. To ensure a remedy the Government 
itself must make a move. Indeed, as 7'he Times has 
said, some Director of Operations is wanted who 
would “‘ be a channel and instrument of a concerted 
national effort to rid the land of these terrible pools of 
idleness in which manhood is slowly and fatally 
sinking,” and, we may add, someone who would 
regard the matter from a more commanding view- 
point than a local or even a national one. 








THE BRUSSELS INTERNATIONAL 
EXHIBITION. 


(Concluded from page 176.) 


AuTHoucH the exhibition as a whole is not one 
which has many attractions for engineers, an 
exception must be made in the case of railway rolling 
stock, an exhibit of which is arranged in the large 
permanent building of the City of Brussels. Thisisa 
great hall of reinforced concrete built up with deep 
arch ribs, carried by pillars above a series of foun- 
tains, and flanked by other permanent buildings ; 
with architectural embellishments on the front 
elevation, it has an imposing appearance. The hall 
is 150 m. long, the span being 87 m. and the height 
32 m.; the arched ribs are hinged and arranged 
in braced pairs to allow for expansion. The sides 
of the building are formed by large vertical windows 
and the roof is stepped. The interior is impressive. 
The building, as already mentioned, is a permanent 
one. It will be used for sectional exhibitions and 
large functions. 

Four countries participate in the rolling stock 
exhibit: Belgium, France, Italy and Sweden. It 
covers steam and electric locomotives, passenger 
and goods stock, internal-combustion and steam 
rail cars, and stock for tramways and light railways. 
It is probably the best exhibit of rolling stock 
which has been got together since the war, and 
in such a large hall it is seen to the best advantage. 
In describing some of the material shown, reference 
may well be made first to a remarkable articulated 
locomotive exhibited by Les Ateliers Métallurgiques 
Nivelles. It bears some resemblance to locomotives 
of the old Fairlie type, but has superheater and 
feed-heater sections at each end, carried on separate 
trucks. There are three main frames, the centre 
one carrying the double boiler, which has two fire- 
boxes placed alongside one another with a plate 
water wall between them, arranged on the skew. 
There are two stoking platforms, one on each side 
of the boiler, the two shovelling bunkers being 
under the boiler drum. The engine has eight 
cylinders, each 435 mm. (17-1 in.) in diameter by 
650 mm. (25-5 in.) stroke. 

The combined grate area is 6-5 sq. m. (70 sq. ft.), 
the boiler pressure being 15 kg. per square centi- 
metre (214 Ib. per square inch), and the combined 
heating surface of the twin boilers 251-4 sq. m. (2,700 
8q.ft.). The total, with superheater and feed-heating 
Surface is 345 sq. m. (3,700 sq. ft.). The gases 
from the two fireboxes, after passing through 
the fire tubes, pass fore and aft through a flexible 
joint into the supplementary superheater and feed- 
heating compartments at about 400 deg. C. (732 deg. 


tons. It is designed to haul 3,100 tons up gradients 
of 1 in 200, or 1,270 tons up 1 in 66, at a speed of 
60 km. (37:2 miles) per hour and is intended for 
hauling heavy international coal and other trains 
on the line to the south-east of the country, through 
Luxemburg towards Lorraine, Switzerland and Italy. 

Four Belgian locomotive builders, the Cockerill, 
Tubise, Haine St. Pierre, and La Meuse Companies, 
have arranged a joint exhibit. 
Pacific locomotive (4-6-2 type) with four cylinders 
420 mm. (16-5 in.) diameter by 720 mm. (28-3 in.) 
The boiler pressure is 18 kg. 
per square centimetre (256 lb. per square inch). The 
driving wheels are 1,980 mm. (6 ft. 6 in.) diameter. 
The locomotive is fitted with a turbo-generator 
The total weight is 114-2 


This includes a 


stroke, placed in line. 


for train lighting. 
metric tons, with 72 tons on the drivers. 
The Nord Railway of France has an important 
suburban system outside Paris, and as, for strategic 
reasons, the French Government does not encourage 
electrification to the north, a system of steam- 
driven block trains which can be driven from 
either end has been evolved. To handle this 
service, 2-8-2 type tank locomotives have been 
designed to haul 500-ton trains over a distance of 
30 km. (18-6 miles) in 40 minutes, with stops every 
An example of one of the 
engines, of 2,200 h.p., is shown at the Exhibition. 
The valve gear is of the Cossart type with 
double-beat valves for admission and exhaust. 
When operating from the tail end of the train 
the driver sets in action a servo-motor in the 
operates the regulator, 
the valve gear and the reversing gear through 
appropriate levers. The engine is fitted with a 
turbo-dynamo for train lighting of 6-7 kW capacity, 
and giving 120 volts at 4,000 r.p.m. The P.L.M. 
Company shows a 2-4-6-2 type articulated compound 
single-boiler locomotive, giving 3,000 h.p. at 75 km. 
(46-5 miles) per hour; the pressure is 20 kg. per 
square centimetre (284 lb. per square inch). 
valve gear is of the Dabeg type. 
A steam rail car for the Belgian State Railway, 
which is on show, is of interest. 
on the Sentinel system by Les Ateliers Métallurgiques 
It has two enclosed compound engines, 
each of 125 h.p., the steam pressure being 35 kg. 
per square centimetre (500 1b. per square inch). The 
water-tube boiler is of the Woolnough patented type. 
The car has four axles and is 22 m. long. 
steel body gives seating for 71 persons and standing 
room for a further 60. A light internal-combustion 
engine shunting locomotive is shown by Gilain and 
Company, of Tirlemont. 
is driven by a four-cylinder, 8-h.p. engine, the 
gear-box giving four speeds, 
In the electric traction section, the Fives-Lille 
in collaboration with the 
Mécanique Company, show a 4,000-h.p. 4-6-2 
type locomotive for the Midi Railway, Each driving 
axle is geared to two horizontal motors through a 
Messrs. Ernesto Breda, of Milan, are 
showing a 2,800-kW locomotive for the Italian State 
It operates on continuous current and 
has eight motors in pairs, with quill axle drive. 
maximum speed is 150 km. (93 miles) per hour. 
The Savigliano Company show an electric goods 
locomotive, also for Italy. 
total capacity of 2,100 kW. The maximum speed 
of the machine is 91 km. (57 miles) per hour. 
electric railway exhibits include a four-car train for 
the Brussels-Antwerp electrie service. The electric 
supply is at 3,000 volts, continuous current. 
train weighs 250 tons and consists of two motor 
cars and two trailers. The conductor is overhead 
and pantograph collectors are used. The coaches, 
which are of steel, are arranged with central and 
end doors under pneumatic control. 
four electric motors of 205 h.p. each under each 
motor-car ; they are arranged in pairs in series. 
The Belgian, French and Swedish railway ad- 
ministrations are showing steel passenger stock, and 
the Nord Railway of France has an all-welded steel 
F.). Four cylinders are situated under the centre | third-class car in which, owing to the absence of 
truck and drive two pairs of axles, while at each | rivets, the outside panels look very neat. 
end there are two cylinders driving three coupled | are closed pneumatically. 
axles. There are thus 10 driving axles in all.|type with central couplings and collapsible side 
The driving wheels are 1,370 mm. (54 in.) in diameter. | buffers. This company also shows a steel train for 


2-8 km (1-74 miles). 


locomotive cab that 


It is constructed 


It has two axles and 


It has six motors of a 


The cars are of the open 





The total weight of the locomotive is 247-5 metric | use with the special 2-8-2 type locomotive, with servo- 





motor drive from the tail end of the train, previously 
described. For many years, facilitated by the high 
loading gauge, two-storey four-wheeled coaches 
for suburban service were to be seen on the Nord, 
Ouest and Est railways around Paris, the upper 
storey having open sides, and the growing density 
of the suburban traffic has led to a revival 
of this idea developed on more modern lines. 
The arrangement gives a high passenger capacity 
per metre run of train length. The example shown 
is a two-floor bogie car, 48 tons in weight and 23-26 
metres (76 ft. 4in.) long. The body is dropped 
between the bogies to give seating for 42 passengers 
inside. Above there is seating for 58, while there 
are eight further seats over each bogie. When all 
standing room is occupied during the rush hours, 
the capacity is 246 passengers per car; there are 
50 cars of this type in operation on the Nord Railway. 
In the goods stock section, a 55-ton bogie hopper 
wagon, made by the De Dietrich Company, appears 
to be a sound job ; the tare weight is 23-4 tons. The 
Italian State Railways show a neat-looking re- 
frigerator wagon. Messrs. Ernesto Breda exhibit 
an express goods rail-car driven by a 150-h.p. 
petrol engine fitted with a Wilson 5-speed gear-box, 
with pneumatic control from either end. It weighs 
16 tons empty and has an 8 tons load capacity, 
or will take 50 cub. m. of light goods. A car for 
road or rail use is shown by the Coder Company, 
of Marseilles. It is of the three-axle type. For 
road transport, pneumatic-tyred disc wheels are 
bolted on to four railway wheels under the body. 
The front part of the car, which is carried on shoes, 
is pulled up two inclined slides off the rails on to the 
tail piece of a road tractor. When returning to 
the railway, the car is backed on to the rails and 
one axle end is slid down with the rail wheels on to 
the track and the tyred disc wheels are taken off. 
To facilitate the attachment, the two back axles 
have internal axleboxes. 
There is also an interesting exhibit of high-speed 
rail cars ; it is of note that none of them has electrical 
transmission. At one time it was considered neces- 
sary on railways to have great weight with normal 
stock to ensure comfort for passengers ; in addition 
to this, however, in normal trains, underframes 
have to be heavy enough to stand the drawbar 
and buffer strains. With a rail car there are no 
such strains to transmit and the weight of the frame 
and body can be cut down. This is facilitated by 
the use of light alloys, while comfort can be ensured 
by the use of rubber-cushioning and improved 
springing. Where a central conning tower control 
is used and the engine is placed centrally the 
amount of control gear necessary is greatly reduced. 
These points are illustrated in some of the stock 
shown. The Renault Company has an auto-train 
of two bodies supported on three bogies, and with two 
Renault motors, each of 265 h.p.; there are seats for 
130. The car is designed for 140 km. (87 miles) per 
hour. This type of car is in operation regularly 
between Paris and Caen, covering 240 km. in 2 hours 
30 minutes, the speed between terminals being 60 
miles per hour. The same company shows a smaller 
car seating 48 persons and having a speed of 120 km, 
(74-5 miles) per hour. The coach is, heated by 
exhaust gases. Control, at each end, is of the electro- 
pneumatic type. The De Dietrich Company has 
a car weighing 26 tons and seating 69 passengers. 
It is fitted with two 105 h.p. Diesel engines, giving 
a maximum speed of 107 km. (66-5 miles) per hour. 
The Bugatti Company show an express car with two 
four-axle bogies and central conning tower control, 
while Messrs. Ernesto Breda have a high-speed 56- 
seater car fitted with two motors, each of 130 h.p., 
giving a speed of 140 km. (87 miles) per hour. The 
Fiat Company shows a car having a speed of 
130 km. per hour, fitted with two 240 h.p. engines. 
There are several smaller rail cars for branch 
line duty, of different makes. The Lille Tramways 
have a three-axle car, 10-5 m. long, with the outer 
boxes radial and with a 60 h.p. two-armature motor 
placed longitudinally in the centre. The drive 
is through two tail shafts. The Liége Tramways 
show a tramcar with regenerative brakes on the 
Houet system, the excitation being aided by an 
auxiliary axle-driven generator. A considerable 
reduction in power consumption and brake tackle 





maintenance is claimed. Messrs. Brossel Fréres, of 
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Brussels, show a light petrol-driven tramway car 
with a gear-box drive, the frame being welded up. 
Belgium has an extensive system of light railways 
on which steam traction was at one time the rule, 
Trolley "bus traction is not progressing rapidly on 
the Continent, but one example is shown by Messrs. 
Constructions Electriques de Belgique, of Liége, 
who exhibit an all-steel trolley "bus with a 75 h.p. 
motor. 

Owing to the space required, large exhibitions 
are often placed outside cities, so that local questions 


of access and transport become of importance. The | 


Brussels Exhibition, for example, is mainly situated 
in a fine park well outside the city, but the tramway 
and omnibus arrangements have been well planned 
and earried out. The financing of exhibitions is 
usually a difficult problem, but in Belgium, as well 
as in France, considerable use is made of lotteries 
to raise funds, so that there ic not the same necessity 
to call upon business concerns to act as guarantors 
as is the case in thiscountry. The timesare, however, 
difficult in Belgium, and have not improved since 
the plans for the exhibition were prepared. It is 
evident, however, that many people in Belgium, 
and especially in Brussels, have worked hard to 
produce a creditable result, and although the 
rolling stock and colonial sections are perhaps the 
most interesting to engineers, there is much through- 
out likely to appeal to the general public. 





NOTES. 


‘Tus Jupiter Meerine or THe Nortu-East Coast 
[INSTITUTION OF ENGINEERS AND SHIPBUILDERS, 


THe issue just published of the T'ransactions of 
the North-East Coast Institution of Engineers and 
Shipbuilders forms a worthy memento of the 
recent successful Jubilee Meeting, containing as it 
does the six papers, each of which constitutes a 
review of typical branches of work in which the 
Institution's members are interested. These papers 
and the general programme of the meeting were 
summarised so recently in our columns that we need 
not go over the ground again. We notice, however, 
in connection with Mr. Swallow's paper on “ Recent 
Progress in Electrical and General Engineering,” 
that the author has made an addition prompted by the 
remarks which Mr. W. Cairns made when seconding 
the general vote of thanks to authors at the meeting. 
In actual fact, Mr. Swallow’s paper dealt mainly 
with electrical work, to the neglect, to some extent, 
of the second term of the title, and this is now made 
good by attention being drawn to actual and 
potential activities in the general engineering field. 
North-Eastern England was, of course, one of the 
cradles of locomotive building and three firms are 
engaged in such work to-day, both steam and 
oil engine locomotion, rail cars, &c., figuring 
among present-day products. Diesel-engined road 
vehicles are also produced in creditable quantities. 
Pumping plant, coal-cleaning plant and other 
mining ‘machinery, as well as highly developed 
machine tools, are produced by more than one 
firm on the Tyneside. Bridge-building, gas-producer 
plant, furnace construction are also well represented, 
and other districts send to the North-East Coast 
for special foundry products. Light engineering, 
although supposed to have migrated southwards, 
is still represented by the switchgear industry, 
pneumatic tools, vacuum cleaners, etc., and the 
most up-to-date astronomical observatories are 
fitted with instruments constructed there. This 
list might clearly be added to, but it suffices for the 
purpose of the Jubilee Meeting,which was to place on 
record some account, 1ot necessarily exhaustive, of 
the developments of the past 50 years as they have 
affected the North-East Coast districts. This we 
think, on the whole; was most satisfactorily done 
and great credit is due to those responsible for the 
organisation involved. 


EXAMINATIONS IN Roab TRANSPORT. 


On July 15, 1932, a conference was held in 
London to discuss the possibilities of furthering 
the education of, and promoting educational facil- 
ities for, the employees of passenger and goods 
road-transport undertakings. The conference was 
attended by representatives of road-transport oper- 
ating associations, of universities and technical 
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and commercial colleges, and of the Institute of 
Transport. After some discussion, twe committees 
were appointed, one to consider and report upon 
the desirability and practicability of promoting 
educational facilities for members of the non- 
administrative staffs, and the other to make a 
similar inquiry concerning the administrative 
staffs. The work of the two committees has 
extended over a period of three years and their 





reports were considered and adopted at a meeting 
of the conference held on July 26. With regard 
to members of the non-administrative staffs, 
| inquiries addressed to the principal road-transport 
| undertakings in the United Kingdom elicited the 
| information that the demand for educational facilities 
|was very limited. The committee felt, therefore, 
| that the preparation of an examination scheme of a 
| national character was not justified, but it expressed 
|the hope that where local arrangements existed, 
| or could be made, for increasing educational facilities 
|for the non-administrative staffs concerned, road- 
|transport undertakings would give them every 
encouragement. The committee dealing with the 
education of administrative staffs recommended 
that clerical and other administrative employees 
| of road-transport undertakings, who were qualified, 
should be encouraged to prepare themselves and 
enter for the examinations of the Institute of 
Transport. For those who would not aspire, 
in the first instance, to take the Institute examina- 
tions, mainly because their preliminary education 
had not reached the recognised standard, the 
committee has devised a scheme of examination, 
which the Royal Society of Arts has now undertaken 
to sponsor. The course of study will occupy three 
years and will include such subjects as economic 
geography of the United Kingdom, commerce and 
business routine, principles and interpretation of 
accounts, elements of the law relating to road 
transport, economics applied to road transport, 
elementary statistics, elements of the law of inland 
carriage, and road-transport operation. Those 
passing all the subjects of the three years’ course 
will be awarded a Diploma in Road Transport, 
while one year’s course certificates will also be 
awarded. Copies of the syllabus of the courses 
may be obtained from the Examinations Officer, 
Royal Society of Arts, John-street, Adelphi, 
London, W.C.2. While the scheme has been planned 
for members of the administrative staffs, inspectors, 
drivere, conductors, garage workers and other 
members of the operative staffs, who have reached 
a suitable preliminary educational standard, may 
also participate. 
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Design and Performance of Ships : Coastal Vessels. 
—The past year has been one of more than usual 
activity in the William Froude Laboratory, partly 
due, no doubt, to the improved experimental faci- 
lities now available with two testing tanks fully in 
commission, but in even greater measure due to the 
insistent demand for economy in ship performance. 
The problem of satisfying this demand whilst 
retaining in the form of a ship all those features 
which make for seaworthiness is a difficult one, 
which, nevertheless, the Laboratory staff has solved 
in many instances with notable success. A total of 
60 ship designs was submitted during 1934 for 
tank trials and modification, calling for close on 
150 tests of model hulls, all but six of which were 
conducted with propellers. In the case of twin- 
serew ships it is now the general practice to deter- 
mine the direction of streamline flow at the after 
'end before lining out the bossings, so as to ensure 
that the latter are designed without cross-flew. 

The financial return to the shipping industry 
| represented by the results of this work is remarkable. 
Of the 60 designs submitted, four were already built 
and therefore could not be modified, while 13 were 
lined out at the Laboratory before test. Of the 
remainder, 13 designs were improved by 2-5 per 
cent. to 5 per cent., 14 by 5 per cent. to 10 per cent., 
ten by 10 per cent. to 15 per cent., and four by over 
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15 per cent. On the conservative assumptions that 
only one vessel of each type is built, and that fue] 
at the rate of 1 lb. per indicated horse-power hour is 
consumed throughout 250 days’ steaming per annum, 
the monetary saving amounts to 25,000/. for each 
year in the life of these ships. It is of interest to 
record, also, that whilst the types of vessel examined 
include trawlers, coasting steamers, ferry boats, 
paddle-steamers, cross-channel boats, liners and 
hydroplanes, two-thirds of the models tested come 
within the category of cargo ships. 

A matter of obvious importance to the practical 
utility of small-scale research with ship models is 
the degree of correspondence between full-scale 
performance and that predicted from tank tests. 
The analysis of sea-going trials is consequently under- 
taken in numerous cases where sufficiently reliable 
and comprehensive data become available, and it is 
satisfactory to note that out of 11 such comparisons 
made during recent months the agreement between 
model estimates and actual ship power has been 
good in all but two instances. In one of the latter 
the values of power were in close agreement, but 
the full-scale screw revolutions proved to be some 
9 per cent. higher than was predicted, although in 
a sister ship with a different type of propeller the 
estimates of both power and revolutions were correct. 
The other case was that of a ship for which the full- 
scale data were correctly predicted originally, but 
where the estimated revolutions were found to be 
3-5 per cent. low after certain alterations to the 
ship had been carried out. 

One of the most noticeable features of present 
and recent test work is the large proportion of tank 
tests relating to comparatively small ships ranging 
from 80 ft. to 100 ft. in length. This tendency 
evidently reflects the interest taken by shipbuilders 
in the Laboratory researches on coastal vessels, the 
results of which are now being applied and proved. 
In certain cases the speed of these craft has been 
increased by as much as 0-5 knot, without increase 
in the sfze of engine ; or, alternatively, the power 
for the requisite service speed has been reduced by 
from 15 per cent. to 20 per cent. The work on 
coasters is now being extended by an investigation 
into the possible improvements in performance by 
building such vessels with cruiser sterns. Compara- 
tive tests between a typical form of coaster hull 
having the ordinary mercantile raised stern, and 
two models having cruiser sterns of different immer- 
sion, have already established that the cruiser stern, 
in conjunction with a small, relatively high-speed 
screw, leads to a power reduction of about 6 per cent. 
for a 200-ft. ship moving at about 10 knots. These 
results open up several attractive possibilities in 
future design, notably that of decreasing the weight 
and first cost by fitting ships of this type with 
engines running at higher speed than has hitherto 
been customary. 

Propellers.—The general problem of screw-pro- 
peller design requires consideration along two main 
lines, one concerned with the intrinsic qualities of 
the propeller alone, the other with the effects of the 
mutual interference between propeller and ship. 
Investigations in both these directions are being 
pursued by systematic model experiments in the 
tanks, and many valuable results are now available 
from recent work. In continuation of previous work, 
a further series of ten model screws has been tested 
at various speeds in open water to determine the 
effects of variation in blade outline and blade 
section upon propeller revolutions and efficiency. 
It appears that, by suitable choice of blade section 
and pitch distribution, increases up to 12 per cent. 
in maximum efficiency can be achieved. This result 
is restricted, however, to the slip corresponding to 
maximum efficiency, for at higher slips the effect of 
variations in propeller shape diminishes steadily 
until at 60 per cent. slip the maximum change In 
efficiency is no more than about 4 per cent. for the 
whole series of screws. The best propellers among 
those recently tested have blades of aerofoil section 
and a rake aft of about 22 deg. A considerable 
skew-back and some reduction—up to 20 per cent.— 
of pitch at the boss are also advantageous features. 

The foregoing conclusions have been largely borne 
out by further trials in which the screws were tested 
in two fore-and-aft positions behind a single-screw 





model hull, 24 ft. long, representative of a 400-f t. 
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cargo vessel capable of 12 knots. It appears that 
rake aft improve: the propulsive efficiency mainly 
because of the greater clearance afforded between 
the body post of the hull and the leading edge of the 
screw. Tests with artificial waves in the tank have 
shown that there is an additional gain from the 
greater thrust capacity of the raked screw in rough 
water. The use of blade sections having good lift/ 
drag ratios at small angles of attack, combined with 
a correct blade outline, has been found to lead to a 
definite improvement in efficiency at ordinary slips, 
as compared with circular-backed blades, the 
revolutions required for a given thrust being from 
2 per cent. to 3 per cent. higher for screws having 
aerofoil-section blades. From the whole research, 
in its present stage, the maximum effect is a sub- 
stantial increase from 0-68 to 0-75 in the propulsive 
efficiency of the hull and propeller combination, 

The twin-screw vessel introduces the additional 
complication of interference between the flow 
through the screws themselves, and research on this 
problem is less advanced than that on single-screw 
ships. Attention has so far been concentrated on 
the general effects of propeller diameter and revolu- 
tions on propulsive efficiency, for which purpose 
propellers having circular-back blade sections and 
constant pitch along the blade are being used in 
conjunction with a 21-ft. model hull representing 
an average vessel of the liner type, 600 ft. long and 
capable of 21 knots. The first series of tests, cover- 
ing four different screw diameters and a wide range 
of pitch ratios, is now practically complete. So far, 
it has been necessary only to vary the clearances 
between the propeller shafts and the hull, but in the 
next stages of the research attention will be given to 
the etlects of propeller position, both above the keel 
and in the fore-and-aft direction, in relation to the 
shape of the after end of the hull. 

It is nowadays generally known that a fin of 
correct shape fitted behind a ship’s propeller will 
usually effect an improvement in propulsive 
efficiency. A very interesting experiment in the tank, 
in which resistance and propulsive efficiency were 
measured on a self-propelled model, has demon- 
strated that the presence of a fin has practically 
ho direct effect on the efficiency of the screw. The 
value of the fin is due to the fact that it reduces 
the resistance of a rudder and square post to about 
one-third of its value without the fin, and this 
difference is large enough to make an appreciable 
difference in propulsive efficiency. 

Concurrently with the above-mentioned investi- 
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Tae Liraaow PROPELLER-TESTING TUNNEL, 


gations, which are concerned generally with the per- 
formance of propellers in relation to their geometrical 
form, a practical study ‘is now being made, by the 
aid of the new Lithgow propeller tunnel, of the con- 
ditions which give rise to cavitation and result in 
a destructive erosion action on the side of the blades 
which is under reduced pressure. Fig. 13* gives a 
good impression of the tunnel as a whole, assembled 
at the maker’s works, while Fig. 14 shows the upper 
limb, after the installation of the tunnel in the 
Froude Laboratory, together with the apparatus 
for driving and recording the performance of the 
experimental screw. To facilitate the control of the 
conditions under which cavitation is to be studied, 
the general pressure of the water circulating in the 
tunnel can be reduced, and the large air tank shown 
in Fig. 14 has been connected to the upper limb of 
the tunnel so that a small air leakage can now be 
accepted without materially affecting the vacuum. 
In a recent test, the pressure head took 85 hours to 
rise from 1 in. to 15 in. of mercury. When the tunnel 
was first put into service, it was found that some 
cavitation was occurring at high vacua on the blades 
of the propeller which circulates the water. To a 
large extent this has been cured by reducing the 
blade area of the circulating screw, and there is now 
no trace of cavitation at water speeds in the working 
section up to 15 ft. per sec., which is half the designed 
maximum working speed, even when the absolute 
pressure is reduced to about 0-5 1b. per square inch. 

Maneuvring of Ships: Effect of Waves.—A 
problem, concerned at once with propeller perfor- 
mance and the manceuvring of ships ahead and 
astern, has recently been the subject of a series of 
tests on the behaviour of screws rotating in the 
reversed direction. In order to make the results 
of interest to a wide range of designers and engine 
builders, trials in the tank have been made with 
models of different types of ship, including a single- 
screw cargo boat of moderate speed and a high- 
speed cross-channel steamer. With turbine or 
Diesel-electric machinery it is important to ensure 
that the propeller shall not unduly overload the 
engines through its capacity to absorb, when 
revolving astern, a much higher torque than when 
going ahead. In addition to furnishing data from 
which the maximum torque in a propeller-shaft 
may be estimated, the tank trials have shown that 
the attainable speed of the ship in the astern direc- 





* The permission of the Controller of A.M. Stationery 
Office has been obtained for the reproduction of the 
| iihustrations from the Report ineinded in this review. 
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tion is only about two-thirds of the ahead speed, 
as the result partly of an increase of about 20 per 
cent. in the hull resistance and partly of decreased 
propeller efficiency which occurs with reversed 
rotation whether the hull is going astern or ahead. 
With regard to mancuvring, it appears that stopping 
or braking power is largely determined by the 
diameter and surface of a propeller. The actual 
number of blades has little effect on ‘* backing,”’ i.e., 
reversed rotation, but the rake of the blades tends to 
diminish the braking power. 

A somewhat different aspect of the manceuvring 
qualities of ships has been the subject of an investi- 
gation, with a model of a single-screw vessel, into 
the effects of a combination of a rudder and middle- 
line fin in front of it, as compared with those of a 
semi-balanced rudder. The results of a series of 
tank trials show that whilst a fin in front of the 
rudder generally increases propulsive efficiency, it 
does not increase the ship-turning moment until a 
rudder angle of about 7 deg. has been reached. 
Beyond this angle, however, turning moment 
increases rapidly, the torques on the rudder head 
being slightly less than those measured without the 
fin being fitted. Actually there is an appreciable 
disparity between the rudder torques of an actual 
ship and those normally measured on models, due 
partly to friction on the rudder stock of the full- 
size ship and partly to the fact that, in the restricted 
waterway of the tank, it is simpler, cheaper, and 
quicker to make experiments with the rudder at a 
constant angle and the hull constrained to keep a 
straight course. At least three sets of closely 
comparable ship and model steering tests have, 
however, been made during recent years, and from 
these correction factors are available to permit 
fairly reliable estimates to be made of the maximum 
rudder torques likely to be encountered on the full 
scale when the rudder is being used to correct, yaw. 

An investigation of the influence of waves,on the 
resistance, propulsion, and pitching of ships has 
now reached a stage at which ideas can be formu- 
lated for the reduction of pitching and heaving in 
rough water. In the course of the work, observa- 
tions were made on waves in the Atlantic, where the 
distance from crest to crest may be as much as 
275 ft., while the height is of the order of 25 ft. 
in a storm, rising to 40 ft. in a hurricane, Calcula- 
tion has shown that there are certain ratios of 
ship-length/wave-length for which pitching and 
heaving are respectively zero. In the case of a 
cargo vessel, for example, important values of this 
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ratio are 1-73 for minimum pitch and 1-22 for 
minimum heave. A suitable length for a cargo ship 
on the Atlantic service is therefore 450 ft. or more, 
whilst, similarly, a high-speed passenger vessel 
should be over 700 ft. long. From the work already 
completed, it appears probable that the shape and 
area of the load water plane are the principal factors 
controlling pitch and heave. Resistance measure- 
ments in smooth and rough water have, accordingly, 
been made on three alternative forms of a high- 
speed, twin-screw vessel, and corresponding propul- 
sion tests on the same models fitted with propellers 
driven from inboard are now nearing completion. 

Mention may be made, in conclusion, of a mathe- 
matical and experimental study of the properties 
of the bulbous bow with which many new liners are 
now being fitted. This work will, it is expected, 
reveal the effects on form resistance and wave- 
making resistance of a bulbous enlargement extend- 
ing over a range of positions between one-fifth of a 
ship’s length aft from the bow and one-tenth of a 
length forward, i.e., projecting in front of the bow. 
The vertical distribution of the bulb is also to be 
investigated, and some highly interesting results 
may therefore be expected shortly, particularly as 
regards the correspondence between theory and 
experiment. 


(To be continued.) 








THE ORGANISATION OF A LIBRARY 
SERVICE IN SCIENCE AND TECH- 
NOLOGY. 


By S. C. Braprorp, D.Sc., F.L.A. 


THE variety of types of the libraries included 
within the title of this memorandum is considerable, 
including, as it does, the libraries of scientific 
societies, business firms and research institutions 
of all kinds, as well as public libraries and special 
libraries designed for, or consulted by, industrial 
organisations. These multifarious types of library 
have one attribute in common in that they exist 
for the purpose of supplying information and, on 
their efficiency in this respect, their usefulness 
depends. 

Certain facts and tendencies need emphasis as a 
preliminary :— 

1. The primary published records of progress in 
science, and of the applications of science to tech- 
nology and industry, are contained, almost 
exclusively, in periodicals, Books and journals 
purporting to review such advances can only 
summarise somewhat inefficiently the main 
channels, 

. Scientific and technical literature, especially 
periodical publications, cannot be divided into 
water-tight compartments. Not only are papers 
on any one special subject scattered throughout 
the literature of all science, but any individual 
paper may be of importance from several points 
of view. It is not possible, for example, to separate 
the publications relative to pure science from those 
that deal with applied science, nor to collect in 
one place the literature that is of importance onl 
from the chemical point of view. Even were a 
books and periodicals dissected into chapters and 
single articles, it would still be impossible to say 
of any item that it had importance only from the 

»int of view of one special subject. 

he extent of this interpenetration and mutual 
relationship is so great that the publications 
devoted to a given question contain less than half 
the information relative to that question, the 
remainder being scattered throughout the general 
mass of scientific literature. 

. Owing to the growth of special research estab- 
lishments, and to the increasing mutual depend- 
ence and interpene ‘ration of the sciences, specialists 
need more and more te keep in touch with the 
activities of other specialists. 

. To meet these demands, libraries devoted to 
special branches of science tend to acquire a large 
miscellaneous collection of literature on related 
subjects, or of general scope, which can never be 
complete. This leads to the ineffective duplica- 
tion of publications in the stock of other libraries 
of different nominal scope. 

. Special libraries are unable to collect that large 
portion of the information on their special subjects 
which is scattered in thousands of periodicals on 
other subjects, and, by reason of limited staff and 
funds, are often prevented from keeping properly 
in touch with the increasing extent of the special 
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literature in their proper fields. They do not 
acquire those periodicals which are relatively 
inaccessible, or which for one reason or another 
they regard as unimportant. Frequently this 
means that they ignore the more expensive 
records, or those in the less common languages, or 
those scattered through a large number of minor 
bulletins and journals, 

7. As a result of all these tendencies, which even a 
cursory scrutiny of the successive editions of the 
World List of Scientific Periodicals shows to be 
active, there is evident in the aggregate repre- 
sentation of the libraries of Great Britain, 
considerable lacuna in the total of published 
records, cou with an considerable 
duplication of the more readily accessible periodi- 
cals, 


8. The same considerations involve a corresponding 
deficiency in the publications that attempt to index 
the literature of special subjects. This is fully 
confirmed by analysis. Thus much of the import- 
ant literature of a subject is neither indexed nor 


accessible. 
9. To these difficulties are added wides restric- 
tions on the loan of books, which necessitate 
travelling from one library to another and make 
adequate consultation of the available literature 
almost impossible to readers in the provinces. 

The mere statement of these facts is sufficient 
to show that the efficiency of all kinds of special 
libraries depends on the existence of facilities for 
co-operation with other libraries. In the sequel, 
after certain preliminary considerations, it is shown 
that a solution of the problem exists in the develop- 
ment of one of the great libraries of a country as a 
national central library of science and technology, 
with definite functions. This does not imply any 
interference with the organisation and development 
of special libraries. It becomes clear, however, that 
their proper function is to make themselves as 
complete as possible in the literature and infor- 
mation within their limited fields, relying on a 
central library for articles and references to infor- 
mation contained in publications on border-line 
and cognate subjects. 


FuncTion oF A GENERAL LIBRARY OF SCIENCE. 


There appear to be some misapprehensions as to 
the proper functions of great libraries. An im- 
pression is current that such a library exists mainly 
to store conveniently the current books and 
periodicals which a busy research worker can find 
time to consult. Frequently it is forgotten that, 
without a wider interpretation of the functions of a 
scientific library, most of those current books and 
important records of research could not be written, 
or so well written. Most scientific books are con- 
densed and co-ordinated summaries of activities 
previously recorded in periodicals ; most articles in 
periodicals must be correlated to records of previous 
researches. In short, the past records must be 
preserved and indexed as completely as possible. 
Unless this can be done, many of the investigations 
recorded are unlikely to contribute to the further 
advance of science. Only the older general libraries 
and large specialist libraries possess such records 
of the past, and even in these it cannot be said that, 
in the field of science and technology, complete 
records exist. Neither can it be said even that the 
records now published are being adequately 
preserved, Every librarian of experience knows 
how rapidly a work becomes “ out of print” and 
unobtainable, how difficult it is to discover even 
references to many quite recent researches and 
records. In fact, it is possible that a greater 
proportion of the records of long past researches 
might be reconstructed than of the accounts of 
current investigations. 

Survey of the Output of Publications.—Before a 
library can adequately perform its primary function 
of preserving such records as may be held to lie 
within its scope, it is necessary that it should be 
provided with a complete list of publications issued. 
Here, at the outset, the difficulties commence. It 
may be taken for granted that no such complete 
list exists for past literature. For current literature 
two main sources are available. Firstly, there 
are the catalogues of the great national libraries, 
such as the copyright libraries, which endeavour 
to possess a copy of every book printed in their 
own country. Unfortunately, there is usually 
such a large time lag between the receipt of the 





books and the publication of the catalogue notices 
as to render these catalogues unsuitable for book 
selection. Moreover, the inclusion of many foreign 
books, and the fact that the titles are not classified 
by subject, makes these catalogues difficult to use 
for a purpose for which, indeed, they are not 
intended. There remain the current national 
bibliographies of published books. These are 
largely the organs instituted by the major publish- 
ing agencies and cumulated into national lists. They 
are fairly comprehensive but by no means complete, 
since they ignore the output of smaller firms not 
subscribing to the organ, and omit also most of the 
publications of learned societies and the journals 
produced so frequently by small independent 
agencies. In both cases none of these catalogues 
contains any references whatever to the contents of 
periodicals. The reference lists and reviews given 
in journals are inadequate for the purpose of any 
library ; they contain merely a small proportion of 
published literature. 

There is no doubt that need exists to organise 
machinery for recording the publication of every 
new book, and at least the birth, if not the sub- 
sequent demise, of every new periodical, in whatever 
country or language such may appear. The cost 
of such a service would be very small, and the cost 
of distribution would almost certainly be recovered 
by subscription. The record here contemplated 
is merely one of the title of every new scientific 
book and journal published each year, perhaps 
10,000 items in all. Preferably each reference 
should be classified by subject for convenience of 
scrutiny. The publication should be issued in 
subject arrangement, with an author index, and 
would thus represent an indispensable reference 
work for librarians faced with the problem of 
selecting books and periodicals relating to specific 
subjects. 

Selection of Publications.—Given an adequate 
survey of the current production of literature, the 
next problem is to select what publications shall be 
acquired. Here limitations of funds, scope and staff 
restrict the choice. In practice, a compromise is 
effected by concentrating on the better-known pub- 
lications, the basis of selection being largely that 
of “repute.” Publications which are prominent 
in virtue of the high standing of their authors or 
issuing bodies, or their more efficient propaganda, 
tend to be acquired, not merely in those libraries to 
the scope of which their contents are specially 
appropriate, but also in many others, whereas 
publications relatively obscure tend to be ignored. 
A reference to the representation in the various 
libraries of Great Britain, of the known current 
scientific periodicals, as listed in the World List 
of Scientific Periodicals, reveals the extent to which 
overlapping in the collection of the more prominent 
periodicals has proceeded side by side with the 
neglect of a vast residue. Doubtless a considerable 
portion of this residue is unworthy of serious 
attention. On the other hand, it is certain that 
much excellent original research lies concealed 
in publications that are inaccessible in Great 
Britain. 

The present unsatisfactory state of library services 
is the natural outcome of the origin and develop- 
ment of libraries. They grew up in connection with 
centres of learning, or were created to meet special 
needs. Thus we have the libraries of universities, 
old and new ; the libraries of scientific societies ; of 
many institutions of various kinds; libraries of 
Government Departments; libraries of widely 
differing scope, and of all degrees of completeness, 
up to the great general libraries of science. Their 
services were suited to the restricted number of 
investigators and research institutions that existed 
until recently. But, almost during the last genera- 
tion, conditions have changed completely. Centres of 
research have multiplied a hundred-fold, in localities 
scattered everywhere throughout the world, and, 
with the resulting increase of research, has come & 
corresponding increase in the number of publica- 
tiens in which it is recorded. Further, the water- 
tight compartments into which scientific knowledge 
used to be divided have broken down, and now the 
different branches of science and technology 4r 
inseparably intermingled. 

Partly for lack of the necessary organisation for 
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surveying the enormous output of new literature, 
and principally because of the scattering of literature 
on special subjects, no special library can be made 
complete within its particular purview, and the 
urge for completeness tends towards the trans- 
formation of special libraries into general libraries. 
This has been the origin of many of the large general 
libraries of science; examples are the Surgeon- 
General’s Library of Washington and the Library 
of the United States Department of Agriculture, and 
the Science Museum Library, which developed 
from the Library of the Geological Survey, is no 
exception to the rule. This tendency on the part 
of all libraries devoted to special branches of 
science leads to excessive duplication. Thus on the 
average one-third of the contents of each special 
library is redundant, probably another third 
is duplicated in other libraries, while, within 
their particular field, the representation of special 
libraries is partial and relatively inefficient. 

Furthermore, there are grave deficiencies in the 
accessibility of those publications that are available. 
Research workers, desirous of consulting books or 
papers related to their special inquiries, continually 
find that only part of these can be consulted in any 
one library, since a large proportion are scattered 
throughout works devoted to some cognate subject, 
which is represented only very inadequately in 
their special library. For example, anyone in- 
terested in the electrical conductivity of various 
soils and rocks may find vital information scattered 
through publications devoted to general science, 
physics, chemistry, geology, agriculture, telegraphy, 
telephony, radio-communication, &c. Instances of 
this interlocking of the sciences could be multiplied 
to any extent, and the phenomenon is growing more 
pronounced with every fresh development of know- 
ledge. 

The Indexing of Literature—The difficulties 
already mentioned are aggravated still further by 
inadequate indexing of the records. It is a recognised 
function of any library that it shall render its contents 
properly available by means of adequate catalogues 
and indexes. Properly speaking, a catalogue 
confines itself to specifying the author, title and 
subject ofa publication treated as an entity. Usually, 
such portions of the work as can be defined as parts, 
for example, specified numerically as chapters of 
books, or issues of periodicals, are ignored in cata- 
loguing. On the other hand, the make-up of publica- 
tions is very diverse ; the separate parts of some books 
are of such importance that they may be regarded as 
books in themselves and the separate issues of many 
periodicals are really monographs on definite sub- 
jects. The practice differs in different libraries in 
regard to the treatment of such parts. There is, 
however, a growing tendency to insert in the 
catalogue what, in England, are called “ cross- 
references,” and in the United States “ analyticats.” 
In this way, catalogues become to some extent “ in- 
dexes,” in which the units specified are individual 
parts of books, and outstanding papers in the 
transactions of learned societies and journals. 

Supplementing the activities of libraries in this 
direction, there are the various types of reference 
works, reviews, abstracts and bibliographies. The 
total output of such indexing material in the 
scientific field is enormous, but inchoate and 
incomplete. All these bibliographies are produced 
from the point of view of a particular subject, and 
the mutual dependence and interpenetration of all 
branches of science make it impracticable to select 
from the mass of scientific periodicals even the bulk 
of the literature within the fields to which these 
bibliographies relate. A critical analysis of the 
present aggregate output of such indexes reveals 
duplication of the more prominent references, 
coupled with a complete lack of recognition of much 
of the literature. Realisation of the inefficiency of 
the method of indexing from the point of view of 
special subjects has led to various attempts to pro- 
vide co-operative indexes, of which the International 
Catalogue of Scientific Literature was the most 
notable. An alternative method, the applications 


of which have now reached an extent even greater 
than that of the International Catalogue, consists 
in the adoption of a standard classification, so that 
all bibliographies using the system contribute to a 
universal index, 
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However, so far as this problem is concerned, the 
function even of a large library can hardly be 
extended to include the production of a complete 
index to its contents. It can do little more than 
co-ordinate its various reference works as well as 
possible. One method of co-ordination consists in 
aggregating the various bibliographies that are pro- 
duced and classified uniformly according to a 
standard classification, but issued in a series of 
parts. Many published indexes are now classified 
according to the Universal Decimal Classification, 
and issued, either in the form of cards, or in units 
adapted to mounting on cards for the purpose of 
successive cumulation. It is open to question 
whether the card-index represents the ultimate 
solution of this problem, but it is, at present, a 
fairly effective medium for cumulating, in a com- 
paratively convenient form, a series of references 
issued from one or more sources at different times. 
In this way a great library can compile an index 
to its contents, the material for which is prepared 
and published by other agencies. The references 
so collected fall together by subject, where they can 
be found immediately, thus eliminating the waste 
of days or weeks of search in miscellaneous unco- 
ordinated bibliographies. 

The Supply of Information—The information 
which may legitimately be demanded from a 
scientific library by its readers and borrowers varies 
from a single reference to a list of papers, as com- 
plete as possible, on a special subject. The digesting 
and critical’ reviewing of the literature is hardly 
within the scope of any save a very specialised 
library. In its efforts to provide adequate biblio- 
graphies on a specific subject, a library is at present 
gravely hampered, firstly by the deficiencies of 
existing indexes, secondly by the inadequacy of its 
own stock of literature, and thirdly by the inacessi- 
bility of the literature that would supplement its 
own stock. All these difficulties decrease in so far 
as the library and its indexes become more complete. 


(To be continued.) 








LETTERS TO THE EDITOR. 


BRITISH FOUNDRY SCHOOL. 
To THe Eprror or ENGINEERING. 


Sm,—We take this opportunity of thanking you for 
the sympathetic references in ENGINEERING to the 
establishment of the British Foundry School, and of 
reporting that the Governing Body require to have ten 
students to ensure the opening of the School in the 
early autumn. To date, five applications have been 
received and we understand that several others are 
pending. As the Governing Body, in making arrange- 
ments for the opening, must take definite steps during 
the present month, we should be very glad if firms 
contemplating sending members of their staffs, or any 
other students desiring to enter, would send applications 
as soon as possible. 

We also find that some firms are waiting to see how 
the course develops before nominating students, but 
we would urge them to act forthwith to ensure the 
opening. Evidence comes to us daily of the urgent need 
in the industry for an organised course of this descrip- 
tion, so that this country may be at least as well placed 
in this direction as France and Germany. 
Yours &c., 
R. G. Hosk1na, 
Chairman of Governing Body. 
J. G. Pearce, 
Hon. Treasurer. 
British Foundry School. 
The British Cast Iron Research Association, 
21-23, St. Paul’s-square, 
Birmingham. 
August 15, 1935. 








HEAT CARRIED AWAY BY 
MOISTURE IN FLUE GASES. 
To THe Eprror oF ENGINEERING. 

Str,—I desire to reply to Mr. Dehle’s letter, which 
appeared in ENGINEERING on August 9, page 137, 
and which is concerned with my article on “ Heat 
Carried Away by Moisture in Flue Gases,”’ published in 
ENGINEERING on March 15, 1935, e 294. 

Mr. Dehle rightly concludes that I assume that the 
heat carried away by the moisture in flue gases is the 
heat which could be recovered from this moisture if 


but I would be glad if he would make clear in what 
way this constitutes a “ fundamental mistake,” as my 
interpretation of this quantity of heat is the same as 
that adopted by the I.C.E, Committee and Mr. Dehle 
implies that he accepts this. It is only with their 
method of evaluating this quantity that I am in 

i ment. 

Mr. Dehle admits that my treatment has been worked 
out in a mathematically correct manner. This means 
that he agrees with me when I find that, in the example 
I quoted, the temperature at which condensation of 
the moisture in the flue gases commences is 84-5 deg. F. 
In the I.C.E. method, however, it is assumed that 
condensation occurs entirely at 212 deg. F., and yet 
Mr. Dehle states I have found no error in their test 
code. He cannot have it both ways, and if he desires to 
write again on this subject he might be good enough 
to state definitely at which temperature he considers 
condensation first commences. 

In his final remarks, Mr. Dehle states that “ the 
committee were wise in recommending the adoption of 
the gross (calorific) value because it avoids all diffi- 
culties.”” This it does not do, but the issue as to whether 
the net or gross calorific value should be used is not 
raised by my article. In describing an accurate method 
of calculating one of the items of the heat balance, 
I have still followed the principles laid down by the 
committee. 

I think that Mr. Dehle will, after some consideration 
of the problem, conclude that he has written too 


hastily. 
Yours faithfully, 
E. W. Guyer. 
James Watt Engineering Laboratories, 
The University, 
Birmingham. 
Aug. 12, 1935. 








THE SODIUM LINE - REVERSAL 
METHOD OF DETERMINING 
FLAME TEMPERATURES. 

To THe Eprror or ENGINEERING. 


Sir,—We have noted Professor W. T. David’s reply, 
on page 195 of your issue of February 22 last, to our 
letter on the above subject published in ENGINEERING 
of February 15, page 168. After a careful study of its 
contents we feel that he has still not justified his 
position that the validity of the sodium line-reversal 
method is in doubt. Certainly, the proof or disproof 
of this method is not to be derived from a comparison 
of sodium temperatures with Professor David's 
platinum-wire temperatures. In proving the validity 
of the line-reversal method it need only be shown that 
it measures the actual temperature of the flame gas 
where the measurement is made.* This was done by 
the investigators mentioned in our paper for the very 
combustible gas mixtures under discussion (mixtures 
of air with H,, CO, CH,). However, it is not to be 
demanded that the sodium line-reversal temperatures 
published in the literature agree with theoretica] flame 
temperatures or with platinum-wire temperatures 
because the method has been applied to stationary 
flames only (engine work excepted). In such flames 
many disturbing influences are superimposed on the 
ideal adiabatic combustion process resulting in 
temperature gradients within the flame gases. Not- 
withstanding this, the maximum flame temperatures 
measured in the stationary flames investigated are 
generally not so different from the calculated flame 
temperature,+ as to justify the hypothesis of “ latent 
energy ” put forward by Professor David. 

It is not to be denied that the er weer period in 
gas explosions appears to be ideal for e-temperature 
measurements. A preferred method of measuring 
these temperatures is one in which there is a minimum 
disturbance of the combustion process as, for instance, 
in the constant-pressure soap-bubble method in which 
only initial and final volumes are measured. If the 
change in resistance of a wire introduced into the 





* We wish to correct a former statement regarding the 
use of thallium. It is not a theoretical requirement, 
as we have been led to believe from certain publications, 
that the line on which observations are made be a true 
resonance line. The reason for the unreliable results 
with the thallium green line is that this line does not 
show sufficient absorption in the ordinary flame. For 
this reason Jones, Lewis, Friauf, and Perrott (J. Amer. 
Chem Soc., vol. liii, page 869, 1931) in their experimental 
method were unable to obtain a reversal of the line and 
found low results when they attempted to measure to the 
indefinite point of extinction. All of the results of these 
authors, therefore, were obtained with sodium. Kohn 
(Dissertation Breslau, 1913), by her technique, apparently 
overcame this difficulty and found the same flame tem- 
perature with thallium salts as with alkali-metal salts. 

+ Jones, Lewis, Friauf and Perrott, J. Amer. Chem, Soc., 
vol. liii, page 869, 1931 ; Jones, Lewis and Seaman, ibid., 
vol. liii, 3992, 1931; vol. liv, page 2166, 1932; 
J. Franklin Inst,, vol. cexv, page 149, 1933. Lewis and 








the flue gases were cooled down to air temperature, 





von Elbe, Phil. Mag. (in print). 
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flame gases is to be used as a measure of the temperature 
of the gas then it would appear to be necessary to show, 
without ambiguity, by independent experiments, that 
there is no considerable difference between the tempera- 
ture of the wire and the surrounding gas. This must be 
demonstrated before the evidence for latent energy 
from wire-temperature measurements can be admitted. 
Incidentally, Hopkinson's carefully estimated correc- 
tions to 0-001 in. platinum wire (wrongly attributed to 
us) remain for consideration. 

Apart from the above remarks concerning stationary 
flames we have to take exception to Professor David's 
statement that “an enormous proportion of sodium 
temperatures taken under widely varying conditions 
of mixture strength and with a variety of combustible 
gases are within the range 1,900 deg. + 50deg.C.” That 
this is not the case may readily be seen from a review of 
the literature.* ‘To cite only a few examples, flame tem 
peratures of H,-N,-air mixtures were measured and were 
found to be between 1,400 deg. C. and 2,050 deg. C. for 
the mixture strengths investigated; H,-O, mixtures, 
2,100 deg. to 2,650 deg. C.; illuminating gas-O, mixtures, 
1,870 deg. to 2,700 deg. C. ; C,H,-O, mixtures, 2,450 deg 
to 3,100 deg. C.; and CH,-C,H,-air mixtures, 1,800 deg 
to 2,300 deg. C. Some flame temperatures are inevitably 
within the range 1,900 deg. + 50deg. C., but only because 
the measurements were made over a limited range of 
mixture strengths around the maximum temperature 
mixture, in which experiments it was the purpose to 
obtain the maximum flame temperature for a given 
combustible gas. Ellis and Morgan's flattened curve 
for very rich CO-air mixtares between 40 and 51 per 
cent. CO is very interesting, but it does not appear in 
the work of Griffiths and Awbery. Furthermore, there 
are curves for CO-air mixtures of Jones, Lewis, and 
Seaman which were not included in the papers of these 
authors because at that time interest was centred on 
maximum flame temperatures. These curves agree in 
slope with those of Griffiths and Awbery. There must 
be some other reason, therefore, for the slope of Ellis 
and Morgan’s curve. 

One point of agreement may be noted, namely 
Professor David's use of quantum statistical specific 
heats, although for ultimate accuracy specific heats 
should be used which are derived not from Planck- 
Einstein functions but from the spectroscopically 
determined energy levels of the molecules. Concerning 
Professor David's claim of priority for the experimental 
verification of theoretical specific heats, it is only fair 
to point out that Wohl and von Elbet proved this for 
water vapour in 1920. Lewis and von Elbet did the 
same for oxygen in 1933. However, we do disagree at 
present on the calculation of dissociation equilibria. 
Accurate digsociation constants have been determined 
from spectroscopic data in the same way as specific 
heats. If one wishes to compare experimental and 
theoretical flame temperatures and explosion pressures, 
the calculation of the theoretical values must include 
all dissociation equilibria occurring and the use of the 
above-mentioned accurate dissociation constants. A re- 
calculation of Professor David's theoretical flame 
temperatures is to be recommended. 

Yours, &c., 

BERNARD Lewis, 
GiVENTHER VON ELBE. 

Physical Chemistry Section, 

Pittsburgh Experiment Station, 
U.S. Bureau of Mines, 
Pittsburgh, Pa. 
April J, 1935. 








NOTES ON NEW BOOKS. 


Tue classic studies of Welsbach on incandescence 
and gas mantles and the resulting commercial develop- 
ments have been one of the outstanding achievements in 
chemical industry, and form one of the notable instances 
of the theoretical study of chemistry leading to the 
development of an industry which has had a far- 
reaching influence on modern life and conditions. It 
was about 1885 that Welsbach observed that some of 
the oxides of the rare metals possessed a high capacity 
for light emission when in a state of incandescence, 
and on this observation Welsbach founded his series of 
brilliant investigations which resulted in the com- 
mercial development of the gas-mantle industry. 
The later diseovery of the powerful light emission 
properties of traces of ceria in the presence of thoria 
yave the gas-mantle industry a great impetus. The 
Austrian Research Institute is now publishing mono- 


* Reference t, page 203 ; also Loomis and Perrott, Ind. 
Eng. Chem., vol. xx, page 1004, 1928 ; Griffiths and Awbery, 
Proc. Roy. Soe., vol. A exxiii, page 401, 1929; Lurie and 
Sherman, Ind, Eng. Chem., vol. xxv, page 404, 1933. 

| Z. Phys. Chem., vol. B v, page 241, 1929; see also 
Wohl and Sagas, idid., vol. B xix, page 536, 1932. 

| J. Amer. Chem. Soe., 
also, ibid., August, 1935. 

§ These data have been gathered and arranged in two 
coneise tables. Lewis and von Elbe, J. Amer. Chem. Soc., 
vol, lvii, page 612, 1935. 


vol. lv, page 511, 1933; see 
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graphs surveying the historical development of various 
industries, based very largely on the outstanding 
personalities of the industry. In the present volume 
Auer von Welsbach (Vienna: Julius Springer, price 
3-6 marks), a study has been made by Ing. Dr. Franz 
Sedlacek of the life and series of discoveries of 
Welsbach. Commencing with a short history of the 
family origin, early life and associations with Bunsen, 
a survey is given of the chemical study of the rare 
earths up to about 1880. Chapter IV deals with Wels- 
bach’s researches on praseodymium and neodymium, 
and Chapters V and VI are devoted to comprehensive 
studies of incandescence from the early experiments of 
Brewster and Drummond, using lime, through those 
of various investigators using metals such as platinum, 
magnesium, zirconium and lanthanium-zirconium 
bodies. Subsequent sections deal with the develop- 
ment of metal filament lamps, the Welsbach factory 
at Treibacher, studies on ytterbium and various radio 
active substances. Welsbach was a great scientist 
and the commercial application of his brilliant investiga- 
tions and discoveries have made him one of the bene- 
factors of mankind. 


It has been the long-established policy of the 
American Society for Testing Materials to issue each 
year to members a volume, made available to others 
by purchase, containing all the specifications proposed 
during the previous twelve months, together with those 
that have not then been ratified. The plan ensures 
that all concerned, whether members of the Committee 
involved or otherwise, will have an opportunity of 
putting forward any relevant information before a 
standard is accepted in its final form. Such procedure 
allows all the interests involved tc assert themselves, be- 
fore being tied to limits of which they might not approve. 


| The Book of A.S.7.M. Tentative Standards has recently 


been issued for 1934, and is sold to non-members at 
7.00 dols. in heavy paper covers, or 8.00 dols. bound in 
eloth. It contains no less than 236 suggested specifica- 
tions, the matter relating to them occupying 1,257 
pages. As usual, many important proposals are to be 
found amongst its contents. Modern tendencies in 
steam practice, for instance, having shown the need 
for provisions regarding metals liable to be exposed to 
high temperature and pressure conditions, the present 
volume contains matter related to electric fusion 
welded steels, alloy-steel castings for valves, flanges 
and fittings for service at temperatures of from 750 to 
1,100 deg. F., and for seamless steel pipes for the same 
range. Other new specifications and standards con- 
cerning metals relate to sheet copper-silicon alloy, rods 
of the same material, as well as bars and sections, 
magnesium-base alloy ingots for remelting and mag- 
nesium-base alloy die castings. In other sections new 
proposals relate to compressive strength tests of Port- 
land cement mortars, sodium silicate for curing concrete, 
ground fire-clay, refractories for the construction of 
incinerators and structural clay tiles. There are 
further, new items dealing with fuel oils, emulsified 
asphalts, insulated wire and cables, tests for the compres- 
sion set of vulcanised rubber, abrasion resistance tests of 
rubber compounds, and creosote and creosote coal-tar 
solutions. The indexing has been carried out thoroughly 
on a subject basis. With this volume a booklet was 
sent out on Standards on Refractory Materials, sold at 
1.00 dol., and containing the whole of the twenty-one 
specifications of the A.S.T.M., test methods and defini- 
tions, as well as the Manual of Interpretation of Re- 
fractory Test Data. The index to all the A.S.T.M. 
Standards and Tentative Standards up to January 1, 
1935, has also been issued, copies of this being obtain- 
able, without charge, from the Society Headquarters, 
at 260, South Broad-street, Philadelphia, Pa. 


That the ship-model testing tank in Rome con- 
tinued to be in great demand for tests in 1933, is re- 
vealed by the third volume recently issued of the Annali 
della Vasea Nazionale per le Esperiénze di Architettura 
Navale in Roma. The models of hulls and propellers 
made and tested show generally a great increase 
over those for the preceding year. From the statements 
quoted, the tank has proved a great success during the 
four years of its existence down to 1933, both tech- 
nically and from the financial standpoint ; the demands 
made upon the installation have been such that the 
machine shops connected therewith have been en- 
larged and the plant increased. During the year 
under review, a notable departure has been the use 
to a great extent of wood instead of paraffin wax for 
the models of hulls for testing purposes. Paraffin wax 
models are now employed in the Rome tank only 
for the making of experiments which take up but 
a very short time, and in the winter months. The 
wood selected is lime-tree wood, owing to its lightness 
and the facility with which it is machined. Two 
identical models, one made of paraffin wax and the other 
of wood, were experimented with on the same day at 
the same displacement in order to ascertain whether 
the friction coefficient of the outer hull surface in the 
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case of the painted wood was higher than in that of the 
hull made of wax. The results, however, were perfectly 
concordant throughout, the figures for both being on 
exactly the same curve. The shops of the Rome plant 
can make three wooden models of hulls in a week, 
and one propeller model in a day. A feature of 
the volume is the reprint of 1] papers on tests generally 
which were read and discussed at the first meeting, held 
on April 3, 1934, of naval architects and engineers 
connected with the Rome tank installation. The book 
is published by the Istituto Poligrafico dello Stato, 
Rome. 

A very great service, not only to its members but 
to all who are in any way concerned with the develop. 
ments in the application of science to industry, is 
rendered each year by the Society of Chemical Industry, 
through the publication of its Annual Reports of the 
Progress of Applied Chemistry. This year’s issue, 
volume 19 of the series, covers the year 1934, and 
reviews the many phases into which this wide field is 
subdivided, maintaining the very high standard that 
specialist writers set up in the earlier volumes, It has 
recently been published by the Society, at its offices, 
46-47, Finsbury-square, London, E.C.2, the price 
being 7s. 6d. to members, and 12s. 6d. to those whose 
names are not on its roll. The editing and indexing 
of such a work, respectively under the care of Mr. T. F. 
Burton and Mr. F. G. Crosse, involved a very consider- 
able amount of effort ; it has been very thoroughly done. 
It is only possible here to call attention to what a 
potential consultant may expect to find in the volume, 
and to take some specific portion as an index to the 
standard of the rest. The volume opens with a con- 
sideration of the progress made, in a general way, with 
plant and machinery. Then follow three sections on 
combustibles. When the chapter on intermediates and 
dyestuffs is reached, the former policy, of reviewing in 
the main those sections of the field that were but briefly 
referred to in the previous issue, has been continued, 
on account of the great amount of the matter available. 
Textiles and the fibre industries come next, with such 
matters as pulp and paper, bleaching, dyeing, printing 
and finishing, in sequence. Other sections deal with 
the metallurgical industries, with oils and fats, paints 
and resins, rubber, leather, fertilisers, the fermentation 
industries, foods, fine chemicals, explosives and water 
purification. One of the most important branches of 
the work of the chemical engineer is that of heat 
transfer, which is dealt with in the opening chapter. 
Within the year an interesting series of suggestions on 
heat insulators have been put forward. These are all 
based on foam-like structures, the pores of which are 
filled with suitable vapours. Examples are a solidified 
glass foam, the pores of which are formed with zinc 
or mercury vapour, for use at ordinary and somewhat 
elevated temperatures, and pitch-carbon dioxide foam, 
which is claimed to be useful at low temperatures. The 
complexities of heat transfer between solids and fluids 
are being gradually elucidated by the concerted attacks 
of many workers, and the variations in heat-transfer 
coefficients with direction of flow of turbulent fluids 
have now been shown to be due to differences in the 
viscosities of the main flow and of the stagnant surface 
film. Curves of temperature distribution, obtained 
with thermo-couples, and figures for the proportions of 
heat transfer by radiation and convection, have been 
obtained for the complex case of heat transfer in tubes 
in which hot combustion gases are flowing. Progress 
continues on many other sides, and its extent is clearly 
indicated in the report, while copious references to 
original papers and articles add to the value of the book 
to those who desire to follow up inquiries. Though 
heat transfer has been cited here to show that the 
treatment really affords consideration of the very 
latest work, it serves as but one of the many dealt with 
in the book’s twenty-six groups of subjects, 

The German society of engineers for the construction 
and equipment of harbours has issued its thirteenth 
yearbook for the period 1932 and 1933, entitled 
Jahrbuch der Hafenbautechnischen Gesellschaft. lt 
reprints a number of illustrated papers, among which 
we may note one which deals in detail with the con- 
struction and working of the railway serving the port of 
Hamburg, and one concerning the port of Bremen 
railway. Other papers describe the means for the 
rapid loading and unloading of ships. [Illustrated 
descriptions are also given of the outer harbour and 
sluice of Dunkirk ; the new sluice and harbour works 
at St. Nazaire ; the construction of the new pier at Le 
Verdon, the outer port of Bordeaux, combined with quay 
works at the latter port; and of harbour works at 
Tamatave, Madagascar, at Las Palmas, Buenos Aires, 
and on the Rhine-Herne canal. Descriptions of quay 
cranes and floating cranes for Rotterdam, and ol 
cranes of several types for the construction of quay alls. 
are also included. The book can be obtained from 
the offices of the Society in Hamburg, or from the 
VDI-Verlag, Berlin, N.W.7. 
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THE ‘6 »» |during the intervening eight months and, on the 
HE ORIENT LINER ORION. afternoon of Tuesday, the 13th inst., she left Tilbury 
ON page 658 of our 138th volume we illustrated and | for Southampton, from which port she commenced her 

described the launch of the twin-screw turbine-driven | maiden voyage on the following day. This voyage, 

Steamer Orion, built at the Barrow yard of Messrs. | which is now in progress, is a cruise in the Mediter- 

Vickers Armstrongs Limited, for Messrs. Orient Steam | ranean, but in normal service the vessel will be used 

Navigation Company, Limited, whose Orient Line is | for the carriage of passengers, mails and cargo between 

managed by Messrs. Anderson, Green and Company, | this country and Australia. 

Limited, 5, Fenchurch-avenue, London, E.C.3. It| The Orion has been built under Lloyd’s survey to 

may be remembered that the launch, which took place | obtain their highest class certificate and also in accor- 








on Friday, December 7, 1934, was rendered notable | dance with the latest rules and regulations and under 
by the fact that the actual release of the ship was/|the inspection of the Board of Trade. The general | 
effected by a wireless signal sent from Australia by | particulars are as follows: Length between perpen- | 
H.R.H. The Duke of Gloucester, who was then visiting | diculars, 630 ft.; length overall, 665 ft.; moulded | 
the ( monwealth. The vessel has been completed | breadth, 








Frrst-Ciass Dirntne SALoon. 


depth to F deck, 38 ft., and to E deck 47 ft. 6 in. ; 
draught, 30 ft.; gross tonnage, 23,371; and displace- 
ment, 28,400 tons. The designed speed is 21 knots 
and accommodation is provided for 486 first-class 
passengers and 653 tourist-class passengers. The 
external appearance of the vessel is illustrated in 
Fig. 1, on this page, in which the cruiser stern is clearly 
shown. It will also be noticed that she has only a 
single funnel and one mast, the former feature, which 
has obvious advantages in connection with the design 
of the accommodation, having been rendered possible 
by the use of high-pressure water-tube boilers. As 
shown by the midship section, Fig. 4, on page 206, the 
vessel has eight decks, including the promenades, 


2 ft.; breadth overall, 84 ft.; moulded | and these, with the exception of the lowest, are all for 
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passengers’ use. The latest rules formed under the 
International Convention for Safety of Life at Sea 
have been fully complied with and the hull has been 
subdivided into a series of watertight compartments 
up to F deck by twelve transverse bulkheads. The 
number of watertight doors fitted has, however, been 
kept down to the minimum. A continuous double 
bottom has been arranged from the collision bulkhead 
to the after end of the shaft tunnels and the double 
bottom has been divided into a number of tanks 
for the carriage of fresh water, boiler feed, water 
ballast and oil fuel. From the forward cross bunker 
to the after end of the engine room a complete double 
skin has been provided up to the water line, thus 
giving a maximum margin of safety at sea. Some 
particulars of the scantlings used are given in Fig. 4. 

For the accommodation of the 486 first-class passen- 
gers carried, a total of 315 single-berth and two-berth 
cabins are provided. These are mainly located on 
C, D and E decks, but there are a few additional cabins 
on F deck forward of the dining saloon, which is situated 
on this deck. Each cabin is decorated in modern 
style and is furnished and fitted for the comfort and 
convenience of the oceupants in every respect. All 
cabins are fitted with electric radiators and each has a 
lavatory basin supplied with hot and cold water ; 
many also have a private bathroom attached. It may 
also be mentioned that all the cabins on C deck have 
sash windows and most of those on D deck are pro- 
vided with large windows in place of the usual port- 
holes, as can be seen from a careful inspection of Fig. 1. 
These windows are of the Stone-Orient spring-balanced 
sliding pressure-tight type, made by Messrs. J. Stone 
and Company, Limited, Deptford. Two windows, 
each 20 in. high by 18 in. wide, are placed side by 
side, and there is an adjustable fanlight measuring 
16} in. by 6} in. above each. Accommodation for the 
tourist-class passengers is provided in 285 cabins on 
F, G, and H decks, and each cabin is comfortably 
furnished and provided with cold running water to 
the lavatory basin. As during the normal voyage the 
vessel will invariably encounter a wide range of climatic 
conditions, particular attention has been given to the 
question of ventilation which has been carried out by 
Mesars. Thermotank, Limited, Glasgow, and their 
Punkah-Louvre ventilators are fitted in all cabins in 
both classes of accommodation. 

Before briefly describing the public rooms, we should 
mention that Mr. Brian O’Rorke, A.R.1.B.A., has been 
responsible for the whole of the interior decoration 
of the ship. In general, it may be said that in the 
large rooms plain but high-class materials have been 
employed, without elaborate ornamentation, and these 
have been combined with excellent workmanship 
to give a quiet, pleasing effect which will doubtless 
appeal to the travelling public. It may be noted here 
that Australian-grown timber has been largely employed 
in the decorative schemes of the public rooms and 
cabins, as well as for the cabin furniture. The principal 
public rooms are situated on B deck and of these the 
most important is the lounge at the forward end. Down 
each side of the lounge is a row of plain milk-white 
columns, and the panelling is of cherry mahogany 
of a pinkish-brown colour. At the forward end is a 
niche flanked by two square mirrored cokamns, with 
designs cut into the mirrors. There are curtained 
windows on the sides and at the forward end, and the 
floor is covered with hand-tufted rugs and carpets 
specially designed to harmonise with the decorative 
scheme. Large doors at the after end of the lounge 
lead to the-library and the galleries which are arranged 
round the uptake. The library, a part of which is 
illustrated in Fig. 2, on page 205, is panelled in cherry 
mahogany similarly to the lounge, and the floors 
in both rooms are of Australian myrtle banded with 
jarrah. French windows, provided with curtains, in 
the sides of the jibrary open on to the deck and the 
after end of the galleries is provided with sliding win- 
dows opening on to a dancing floor located between 
the enlietine and a café at the after end of the deck. 
This- dancing space, which is illustrated in Fig. 5, on the 
opposite page, is provided with movable glass screens 
at the sides, as shown in the illustration, so that it 
can be opened or closed according to the weather 
conditions. Aft of the café is a verandah from which 
the swimming bath o1 the C deck can be overlooked. 
The lay-out of the bath, which is shown in Fig. 6, 
includes a “tavern,’’ the entrance to which can 
be seen in the illustration. The bath is lined with 
blue tiles and the ends are fitted with a series of fins 
designed to prevent the water from slopping over. 
Ample promenading space is provided on C deck, the 
forward portion of which is reserved for children ; 
the nursery is also located here. The main promenade 
is, however, on B deck and above this is a games deck 
200 ft. in length and 82 ft. wide. Access to this is 
obtained by four staircases near the corners 

As previously mentioned, the first-class dining 
saloon is located on F deck. It is 82 ft. long by 72 ft. 
wide and provides seating accommodation for 
250 persons. Forward of this, however, is a foyer, 
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60 ft. wide by 36 ft. in length, in which seating accommo- | sand-blasting, silvering and gilding. From some of the 
dation for 40 additional passengers can be provided, | pilasters project thick slabs of aquamarine glass in the 
land adjoining this is a children’s dining room which! form of sea horses and these are illuminated from 
can be used for private parties if required. The main | behind in such a manner that only the edges reflect 
saloon, a part of which is illustrated in Fig. 3, on page| the light. The effect can be seen, to some extent, Im 
205, is panelled in weathered sycamore relieved with a| Fig. 3. The seating accommodation has been arr unged 
lighter burr wood. The central space has concealed | to give as much flexibility as possible, many tables to 
lighting from the sides of a shallow dome and there | seat two persons being provided while others can be 
are two mirror walls, on one of which a symbolic design | extended to accommodate parties of various numbers. 
depicting Orion has been formed by a combination of ' The saloon is fitted with numerous portholes which 
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admit t he necessary air in normal weather, but an air- 
conditioning plant is provided to supply conditioned 
air when the atmospheric conditions are unfavourable ; 
some particularsof this plant will be given later. Access 
to the dining saloon is obtained by a staircase and 
passenger lift running between the foyer and the lounge 


on B deck and, of course, communicating with all the | 


intervening decks. Another staircase is 
aft between the same deck levels. 

With regard to the tourist-class accommodation, 
it may be stated that this conforms in all respects 
to the high standard now required by this class of 
passenger. To meet these requirements, C deck has 
been extended right to the stern of the vessel, giving 
a large open games deck in which a built-in open-air 
‘wimming bath is provided. This bath, it should be 
mentioned, is located just aft of the first-class bath 
and the dividing screen between the two is arranged 
80 that it can be removed if required for gala occasions. 
The tourist entrance is situated on C deck and from this 


provided 


Open-Arr Swimmina Batu. 


a staircase and passenger lift give access to all parts 
of the accommodation. On D deck is an extensive 
promenade, which is actually the widest on the ship, 
}and at the after end of this deck is the nursery. A 
| promenade also surrounds the tourist café on E deck. 
|A flight of stairs connects this café with the lounge 
on F deck and the lounge, which also contains the 
library, is separated from the dining saloon by a glazed | 
wall. The dimensions of the floor of the dining saloon 
are 82 ft. by 68 ft. and the arrangement of the tables is 
generally similar to that adopted for the first-class saloon 
The tourist saloon is painted a pale green colour and 
the seats of the chairs are covered in green washable 
hide. The same colour scheme is continued in the | 
lounge, which, as already stated, is only separated | 
from the saloon by a glazed wall, so that the spacious- 





above referred to, lifeboats of sufficient capacity to 
accommodate the whole of the passengers and crew 
are carried on Welin-MacLachlan davits mounted on 
A and C decks, as will be clear from the photograph 
reproduced in Fig. 1. Two of the lifeboats are fitted 
with motors. Every care has also been taken to render 
the vessel as fireproof as possible. In addition to 
equipment for detecting fire, a complete installation 
of automatic sprinklers, supplied by Messrs. Mather 
and Platt, Limited, has been fitted. Some of the 
sprinklers, which are provided throughout the whole 
of the passenger accommodation, including the cabins, 
can be distinguished in the photograph of the first-class 
dining saloon reproduced in Fig. 3. By this means, a 
fire occurring in any part of the vessel protected in this 
way is extinguished automatically, and an indication 
is at the same time given on the bridge to show in 
which part of the ship the fire has occurred. As a 
further precaution, the backs of all wood linings and 
grounds in the passenger accommodation have been 
coated with fire-resisti paint and the lift shafts 
have also been rendered fireproof. 


(To be continued.) 








THE ENGINEERING INDUSTRY AND 
INTERNATIONAL TRADE OF JAPAN. 


It is known that the industrial production of Japan 
has increased in recent years to a noteworthy extent, 
and while there are no completely satisfactory statistics 
available, it seems to have been well established that 
the volume of the output of works as a whole has been 
advanced, on an average, by at least 35 per cent, 
since 1930, most of this expansion taking place in 
1933 and 1934. The value of exports rose from 1,410 
million yen in 1932, to 1,861 million yen in the following 
year, and to 2,172 million yen in 1934. Thus, during a 
period of persistent werld depression, Japan has been 
able, in some measure, to escape the evils of industrial 
unemployment, from which other countries have 
suffered. It must be admitted that this state of 
affairs has been accompanied by dealings with the 
national finances on what must be regarded as very 
unorthod+x lines, involving the issue each year of 
loans to meet considerable budget deficits. This, as 
a short-run method of meeting unemployment, stag- 
nation of industry, and loss of the export trade of 
former years, has certainly proved effective, but it 
cannot, of course, be continued for long, the loan 
saturation point being approached at an ever-increasing 
rate. At the present time, the ‘situation gives rise to 
some anxiety, for the budget for 1935-36 shows an 
estimated deficit of 749 million yen. It may be con- 
tended that the increase in the national debt of some 
3,000 million yen suring the last three years, or, say, 
200,000,000/., is not an excessive price to pay for 
such benefits as have accrued; indeed, it might be 
argued, that the increase in production constituted 
an addition to national wealth sufficient to offset 
the budget deficits, but it is clear that the increased 
activity has been due to a great extent, directly or 
indirectly, to the manufacture of military and naval 
equipment and supplies. Again, although there is 
now no abnormal unemployment in industry, there 
is serious distress in many agricultural areas. The 
real earnings of industrial workers as a whole have 
increased, but the average real earnings per head 
have remained stationary, or tended to decline in 
recent years, The situation, therefore, may be 
summarised by stating that such prosperity as Japan 
has lately enjoyed has so far only benefited limited 
sections of the population. No share of it has gone 
to the agrarian class, and it has only been of advantage 
to those on the industrial side, apart from those in 
specially favoured trades concerned with certain 
exports and with munitions, to the extent of saving 
them from possible unemployment, rather than by 
positively increasing their incomes. 

With this brief review of the prevailing general 
conditions in Japan, we may turn to the condition 





and development of industry and, in particular, of 
the engineering activities of the country. A recently 
published report of the Department of Overseas Trade, 
on Economic Conditions in Japan, prepared by Messrs. 
G. B. Sansom and H. A. Macrae, of H.M. Embassy, 
Tokyo (H.M. Stationery Office, price 3s. 6d. net), 
contains information of present interest on many phases 
of the industrial and international position of the 
country, and is worthy of close study by those who 
either trade with her, or compete with her products in 
the Home and other markets. 

Of the total working population of Japan, nearly 
one-half is engaged in agriculture, and less than one- 
fifth in the manufacturing industries. In the rural 
districts, a state of actual over-population exists, and 
it might be supposed, because of this, that the industrial 











ness of both rooms is apparently increased. The galleys 
are located on F deck between the first-class and tourist- 
class dining saloons. 





In addition to the safety features in the hull design | 





population has increased with the increase of total 
population. Such, however, has not been the case, for 
actually the statistics of employment in the manu- 
facturing’ ndustries reveal a decrease in the number 
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of workers, from 5,317,000 in 1920, to 5,184,000 in 
1930. This change has been due to many factors, some 
of which are significant, as, for instance, the decrease 
in female and juvenile employment, but has, neverthe- 
less, been accompanied by an increased production. 
From this, the only conclusion possible is that there 
has been a considerable advance in industrial efficiency. 
Rationalisation, increased use of special machinery, 
and improved management methods, have enabled 
full advantage to be taken of other favourable circum- 
stances, and have combined to effect the remarkable 
development in export trade, Though official statistics 
of unemployment are not available in a way that makes 
possible exact comparison with other countries, it 
can be said that the degree of unemployment and 
under-employment provides a reserve of surplus 
labour upon which manufacturing industry has been 
able to draw without offering advances upon prevailing 
wage rates. Wages have not been forced down, as 
bas been sometimes contended, but, on the other 
hand, there has been no need to increase them. The 
available statistics show that Japanese manufacturing 
industry depends to a very large extent upon small-scale 
producers, and is as yet far from consisting mainly of 
large and highly organised units. An average wage 
of 2 yen a day, or about the equivalent of 2s. 4jd., is 
sufficient to attract male workers from rural to urban 
employment. So far as wage rates enter into the 
consideration of the margin of competition between 
exporting countries, Japan’s competitors can hardly 
look for any relief in the near future. While there is 
evidence that Japanese authorities, and a number of 
industrialists, are now convinced of the need for 
co-operation between the trading nations in the build- 
ing up of international trade to mutual advantage, 
such views are not generally held. It would be, 
therefore, a mistake, in the opinion of the authors 
of the report we are now dealing with, to suppose that 
what is somewhat loosely called co-operation can 
easily assume concrete and practical form as between 
Japanese and United Kingdom industry, within their 
range of competition, and on an important scale. A 
further obstacle to such co-operation is the fact that, 
in many fields, the ty of producers are so varied 
and ill-assorted that the task of co-ordinating their 
activities, even to deal with the regulation of internal 
supply and demand, has proved a difficult task for the 
Japanese Government. Where the industry is highly 
organised and powerful, as is the case with cotton tex- 
tiles, exceptional strength enabled it to resist, if its 
leaders thought fit, all but the ultimate forms of 
official persuasion. Such factors have already impeded 
the progress of schemes of industrial co-ordination 
undertaken by the Government, despite the extensive 
powers conferred by legislation. Where efforts to 
reconcile United Kingdom and Japanese industrial 
interests have failed so far to produce results, this 
has been due to the Japanese industries concerned 
not having yet been adequately organised for corporate 
bargaining. Long and patient effort on both sides 
will be required to produce results of value, even 
though the Japanese Government may favour agree- 
ments in principle, 

Although Japan possesses a wealth of mineral re- 
sources, and her mining industries give employment 
to over 300,000 workers, and output is augmented by 
Korea, they do not suffice for the domestic industrial 
requirements. Little of the coal is suitable for coking, 
and much has to be exported to offset the need for 
importing coking grades, Again, the production of 
iron ore, lead, zinc, tin, and mercury is inadequate, 
and these must again be supplemented by imports. 
As yet, no nickel is produced, though deposits of ore 
exist in Korea, and there are no deposits of bauxite. 
The industry which above all probably shows the great- 
est degree of expansion is that of electric power supply 
In the ten years from 1922 to 1932, the capacity of the 


to 3,078,000 kW. Among the plant under construction 
in 1933 and 1934 thermal generating stations pre- 
dominated; the most important was the Kwansai 
Kyodo Karyoku station, with two 53,000-kW steam 
turbine sets. At the beginning of the year 1934 the 
total capacity of power-generating plant was 4,933,000 
kW, of which 37 per cent. represented thermal equip- 
ment, and, of the total, the supply companies’ none 
was 4,275,200 kW. A considerable expansion of current 
consumption for industrial use is now anticipated. 
Regarding the iron and steel industry, at the end 
of 1934 the improvement of the two preceding years 
had been well maintained. Imports of raw materials, 
and their manufacture into finished products, were 
still increasing ; indeed, Japanese manufacturers were 
not able to cope with the ever-growing demands. In 
comparison with the three previous years, the imports 
of iron ore in 1934 increased by about 30 per cent. ; 
imports of scrap steel continued to rise, though it was 
nearly five times as great as in 1931. During the same 
period, the production of steel ingots only just doubled, 
from which it must be assumed that steel makers 
want to be assured of a good stock, by availing them- 
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selves of the present prices of raw materials. Approxi- 
mately 64 per cent. of the scrap steel was impo 
from the United States of America. Lately, the 
tendency has been to increase the production of pig-iron 
by the use of ore obtained from China and the Straits 
Settlements. Both the Japanese Steel Cartel (Yawata) 
Works, and the Japanese Steel Tube Works are erectin, 
blast furnace and steel plant, which when 

will give the country an increased production of some- 
thing of the order of 500,000 tons per annum. When 
the Showa Steel Works in Manchuria start operations, 
a change in the importation of semi-finished products 
may be expected, use it is probable that these 
works will send 200,000 tons of semi-finished products 
to Japan. Recently, arrangements have been made to 
increase the output of this concern from the 
contemplated 350,000 tons to 500,000 tons, so that it is 
clear that Japanese producers intend in the future 
to play an important part in the steel markets 
of the Far East. 

Due to increased activities in the shipbuilding industry, 
two ranges of thicknesses of steel plates have shown @ 
very considerable increase among the imports, the 
reason being that the enhanced demand had to be 
met from outside, since the Japanese works had, in 
the first place, to meet the needs of the Imperial Navy. 
New plate mills have been erected, and some of the 
older mills extended, while the Iwai Tokuyama works 
have nearly completed a hot-rolled hoop mill; firms 
exporting these two products must therefore anticipate 
greater difficulties in the future. Imports of thin 
sheets, both from the United Kingdom and America, 
have experienced a stil] greater fall. Tinplate may 
be expected to follow the general trend, as Yawata is 
now turning them out at the rate of 6,000 tons a 
month. 

{In contrast with this general experience, im- 
ports of ial steels have been very much increased. 
Not only has the development of the steel industry been 
stimulated by Government purchases, but the steel 
export business has been rapidly extended, and was 
in 1934 nearly five times what it was in 1931; Man- 
churia is, however, at the moment taking 77 per cent. 
of the total. Nevertheless, sales have increased in 
China, British India, and in the Straits Settlements. 
In wire products, the growth has been even more 
striking, rising from 2,836 tons in 1931, to 32,899 tons 
in 1934. Since the total steel production of Japan is 
increasing either directly or indirectly as a result of 
military and naval requirements, it may be asked what 
use will be made of the surplus capacity when these 
diminish. When that time comes, an outlet can only 
be sought in foreign markets, for the normal expansion 
of ordinary business in the domestic market can hardly 
be expected to meet the situation. By the State aided 
scrap-and-build scheme for dealing with 400,000 gross 
tons of shipping of 25 years age, and its replacement 
by 200,000 tons of vessels of 4,000 gross registered tons 
and over 13} knots speed within a period of three 
— great assistance has been given to the ship- 

uilding industry. Extensions of this scheme are now 
under consideration. 

In addition to marine engine equipments for the new 
vessels, an index to the capacity and activity of the 
engineering industry is afforded by the building of 
boilers fired with pulverised fuel or by chain-grate 
stokers, for units giving electrical outputs up to 106,000 
kW ; steam turbines with alternators of outputs 
up to 53,000 kW ; water turbines with outputs up to 
25,300 kW. ; generators with capacities up to 62,500 kW ; 
complete thermal power stations, seven in number, 
having outputs up to 106,000 kW ; and complete 
hydro-electric stations, six in number, with outputs 
up to 19,000 kW. In addition to those previously 
referred to, ten other power-stations were under 


| construction in 1934, designed for outputs up te 65,180 
kW. 
public supply undertakings rose from 950,000 kW | 


Railway material was being produced on a 
similar scale. In 1933-34, the items built included 
76 steam locomotives, two electric locomotives, 73 petrol- 
engined locomotives, two Diesel-engined locomotives, 
as well as passenger and goods rolling stock. It may 
be said that the local engineering industry is now 
able to supply all the normal requirements of the 
country, and looks abroad only for designs and manu- 
facturing licences, and for the occasional supply of any 
special machines required. 

The increasing ability of Japan to supply her own 
plant has resulted in a continuous decrease in imports 
from 1929 to 1932, but recent demands for Manchuria, 
as well as for Japan herself, have been so great that 
imports have again expanded. Their value rose from 
60 million yen in 1932 to 98 million yen in 1934. The 
greatest improvements were to be found in connection 
with internal-combustion engines, automobile 
steam boilers, pumps and machine tools. The authori- 
ties, particularly those concerned with military affairs, 
are encouraging the development of a purely Japanese 


motor-manufacturing industry, but although produc- | 


tion of such units has been greatly extended, require- 
ments have become so great that imports continue 


‘on a large scale. 
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CONTINUOUS-FLOW CORROSION 
TESTS OF STEEL PIPE.* 
By H. S. Rawpon and L. J. WaLpron. 


Tue shortcomings of ordinary laboratory corrosion 
tests, particularly for use as a basis for predicting 
what may be expected to occur in service, are well 
recognised. Such objections are not ily to 
be as adverse criticism of the accuracy and 
care with which the tests are made. The limitations 
imposed by the small size of the usual rey the 
relatively short duration of the test and the failure 
of the conditions under which the tests are carried out 
to simulate the essentials of those expected in 
service are often very serious. Evaluation of any 
material by actual service is, of course, ideal, but 
usually this is not practicable. Whether or not such 
an evaluation can ever successfully be made by any 
test, short of service, is a matter of conflicting opinion. 
However, the possibility of developing a testing 
procedure which is substantially free from the really 
serious objections to which the ordi corrosion 
test is subject is of decided interest. e sent 
peper deals with a testing method used at the National 

ureau of Standards with some measure of success 
as applied to ferrous material in the form of pipe. 
The test may perhaps be more properly termed a 
short-time service test rather than an extended labora- 
tory test. 

method consists essentially in circulating water 
of known characteristics through a system built up 
of sections of the pipe to be tested. The sections are 
large enough to be representative of the pipe and still 
not beyond the limits of laboratory use. The con- 
struction and working of the apparatus are shown 
diagrammatically in Fig. 2a. The test samples con- 
sisted of sections of pipe approximately 5} in. in length 
having an inside area of approximately 35 sq. in. 
(2-3 sq. dm.). A number of specimens, usually 14, 
were assembled into a column with a hard-rubber washer 
separating adjacent specimens as shown in Fig. 26, to 
prevent electrical contact. Through this column, which 
was supported in a vertical position and held together 
and maintained in a water-tight condition by suitable 
external tie rods, water was passed continuously, 
the quantity being sufficient to fill the assembled 
pipe column completely. The object sought was to 
expose continuously, as in service, the different samples 
in as nearly an identical manner as possible, to water 
of known pH value, oxygen concentration and velocity 
of flow. 

The rate of flow of water through the column was 
regulated by adjusting the orifice at the lower (outlet) 
end of the column. The water in the supply tanks 
was recirculated through the column of pipe specimens. 
The capacity of the system was approximately as follows: 
Lower tank, 30 gallons; upper tank, 25 gallons; each 
column, 14 gallons. A small amount was allowed to 
drain away from the lower tank and a corresponding 
amount of fresh water was continuously added to the 
system, the quantity being such as to be equivalent 
to a complete renewal of the water in the system 
each 24 hours. For much of the work, the water used 
was taken directly from the tap and hence was repre- 
sentative of the Washington water supply. The pH 
value of this water, as determined on samples taken 
from the lower tank (Fig. 22) ranged between 7-6 and 
7-9. In the later runs, the tap water before being 
passed through the system was softened by means of a 
commercial softener, utilising the base-exchange 
principle whereby the calcium and magnesium salts 
in water are converted to sodium salts. In addition, 
some CO, was passed into the water to increase its 
corrosive properties, in amounts sufficient to lower the 
pH value to 6-0. The colorimetric method (Taylor 
slide comparator) was used for all pH determinations. 
The concentration of dissolved oxygen lay between 
5 cu. cm. and 7 cu. cm. per litre and the average 
temperature was 68 deg. F. (20 deg. C.). Throughout 
the work, the oxygen content of the water was mea- 
sured at frequent intervals. 

Open-hearth steel pipe having an internal diameter 
of 2 in. and a wall thickness of # in., manufactured by 
the electric-resistance or flash-welding process, was 
used. The inner line of the weld was planished off 
so as to remove the slightly projecting “ flash.” The 
compositions of the materials used were as given in 
Table I. Material K was used in most of the tests 
reported here. Material F, secured with the hope 
that it would be free from copper, was used in some later 
tests. All the specimens, at the outset, were cleaned 
free from mill scale by the following procedure: (4) 
Scrubbed in 10 per cent. NaOH solution, to remove 


parts, | grease, &c.; (b) rinsed in water; (c) pickled in hot 


10 per cent. HCl solution containing a commercial 
inhibitor ; (d) washed in hot running water ; (e) dried. 
Wire brushing was used when necessary. The specimens 





* Paper read before the American Society for Testing 
Materials, at the Detroit Meeting, Detroit, Mich. 
June 24-28, 1935. Abridged. 
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were weighed to 0-005 gm., the weight of the speci- 
mens being 700 gm. to 800 gm., approximately. At 
the close of a run, the specimens were cleaned free 
from corrosion products, before being reweighed, by 
the following procedure : (a) Brushed with soft bristle 
brush under running water ; (6) pickled electrolytically 
by being made the cathode (25 amperes per square foot) 
in 10 per cent. HCl solution (with an inhibitor); (c) 
brushed with wire brush; (d) washed in hot running 
water; (e) dried. The average corrosion loss was 
calculated from the loss in weight, the nominal area 
exposed to the water and the corrosion period as 
milligrams per square decimetre per day (24 hours). 
It should be emphasised that the corrosion rate deter- 
mined in this manner expresses only the average 
behaviour of the material; cognisance is not taken 
of any tendency toward localised attack. 





Fig. 2a. = ; 








. 2b. DETAIL OF 
PIPE JUNCTION 





rz 
SS 


SS 





SILT OTTTTOPETIS 





==—Rubber Lined 









































The various sets of specimens were used continuously 
from one run to another; that is, after the specimens 
were cleaned and weighed at the completion of a run, 
they were used in the succeeding run, no attempt being 
made to remove any slight roughening which had 
occurred as a result of corrosion. In this respect 
the test simulated service conditions. The stopping 








Taste I, 
Element. | Steel K. Steel F. 
j | 
| | 
Percent. | Per cent. 
Carbon... re és 0-10 | 0-11 
Manganese .. ee ia 0-45 0-43 
Phosphorus ee ee 0-014 0-012 
Sulphur on o4 0-027 0-029 
Silicon es ee a 0-005 0-005 
Copper 0-30 0-12 





of the tests at intervals for the removal and cleaning 
of the specimens in order to determine their corrosion 
losses, of course, does not. Prior to the last run, 
all specimens were machined on their inner surface 


to remove all evidence of previous corrosion. A 
roughing cut was first taken and the finishing done 
in a precision lathe; a finely machined surface was 


produced. 

Test Results —Examination of specimens used in 
preliminary runs indicated the distribution of corrosion 
to be influenced decidedly by the swirling flow of 
the water in the pipes, the preferential attack of speci- 
mens at the inlet end being even more pronounced 
than is shown in Fig. 3. The corroded surface showed 
& spiral pattern indicative of the swirling flow of the 
water. By inserting a bundle of parallel glass tubes 
(jg-in. inside diameter) in the lower end of the feeding 
head and by smoothing the rubber washers and 








junction of adjacent specimens, conditions were greatly 





improved. All of the results shown in the figures 
were obtained after these changes had been made 
and a fairly straight-line flow of water had been 
obtained. 

The results obtained in several series of runs are 
summarised graphically in Figs. 3 and 4. In Fig. 3, 
results using material K are shown and the curves 
illustrate the effect of rate of flow and time on the distri- 
bution of corrosion within each column of specimens. 
Each curve represents a column of 14 specimens of the 
material. 

The sloping curves (Fig. 3), indicating a maximum 
corrosion rate—expi as loss in weight in milli- 
grammes per square decimetre per day—at the inlet, 
with progressively lower corrosion rates for specimens 
constituting the upper half of the column, were quite 
characteristic for slow rates of water flow. By increas. 
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ing the corrosion period, this difference in corrosion 
rate tended to decrease. A considerably higher flow 
rate was more effective, however, in producing fairly 
uniform corrosion rates throughout the column. The 
curves in Fig. 4 show the apparent increase in average 
corrosion rate (loss of weight, milligrammes per square 
decimetre per day) of the same specimens of material K 
































Tasie II. 
Se eae | 7 
Run | E ' Rate of | Dissolved pu 
No. Time. | Flow. Oxygen. | Value. Temp 
— mn 
| Weeks. | Ft. per C.c. per Deg. C 
| min. litre. 
3 1 6-3 6—7 7-8 20—25 
4 2 4-7 6—7 7°8 17—20 
6 8 4-0 6—7 7-8 14—22 
8 | 4 | 81-0 7 7-6 10 
10 5 27-0 6—7 7°8 12—18 
Mk Siwl as Se 5 6-0 23—30 
12 6 | 31-0 5—6 6-0 21—24 
used in successive runs under the same condition. 


Details of the tests are given in Table IJ. Softened 
water was used for runs Nos. 11 and 12; in the case of 
No. 12, the inner surface was machined prior to the 
run. The change from one type of water to another 
of different characteristics undoubtedly does cause a 
change in corrosion rate. Other changes in corrosion 
rate are probably only apparent and are the result of 
progressively increasing surface roughening. This 
was evident when the tests were made on specimens 
from which the previously corroded inner surface 
had been machined off. Further tests were made 
using composite columns of alternating specimens of 
materials K and F in softened water flowing at a rate 
of 31 ft. per second. Differences of the magnitude 
found, however, are, it seems, of no real significance. 

The appearance of the corroded inner surface of the 


pipe specimens is typical of the specimens corroded 
in the manner described. All specimens used consecu- 
tively in a series of runs in tap water had a mottled 
appearance. Apparently this is characteristic of the 
action of a scale-forming water. In these tests this 
pattern persisted even though the final corrosion of the 
specimens was carried out in the more corrosive 
softened water. It did not form, however, on the 
same materials, freshly machined, when corroded in 
the softened water. The deposition of scale simul- 
taneously with corrosion apparently has a marked 
effect on the distribution of corrosion. That the mottled 
surface condition is closely associated with scale deposi- 
tion was readily demonstrated when the surface was 
cleaned by pickli Although the mottled appearance 
persisted from one run to another, the surface being 
chemically cleaned between runs, there is no assurance 
that the pattern in one run was maintained essentially 
unchanged in the succeeding run. In spite of this factor, 
however, the average corrosion losses of the specimens 
constituting a column were surprisingly uniform in 
most cases if the flow rate was not too low. 

The useful aspects of the work may be summarised 
as follows: The distribution of corrosion within a 
water pipe was found to be affected by the degree of 
turbulence in the flow. For most satisfactory results, 
straight-line flow was necessary. The corrosion rate 
within a column assembled out of specimens cut from 
the same pipe varied decidedly according to conditions 
of flow. @ maximum rate was at the inlet and 
gs A decreased along the length of the column. 

is difference in corrosion rate, which was most 
pronounced with low flow rates, tended to become less 
oo the commaien Rested Wes -aulanane gaeitee frocti- 
cally eliminated using a considerably higher rate 
of ibe. Pipe used successively in a series of corrosion 
tests, the specimens being cleaned free of corrosion 
products at the end of each run, however, showed an 
increasing corrosion rate in successive runs. This was 
only apparent, however, and evidently should be 
attributed to the increase in surface area resulting 
from the progressive roughening by corrosion, a factor 
whichcan not be taken into account in calculating 
the rate. The distribution of the corrosion of pipe 
in ordinary tap water was affected by the scale 
deposition occurring simultaneously with corrosion. A 
mottled appearance resulted, certain areas constituting a 
a network showed practically no corrosive attack. 

owever, the “ overall" corrosion rates of specimens 
corroded under such conditions were very uniform. 
In a more corrosive (softened) water the scatter in 
the results was much more pronounced, 








ELECTRICITY SUPPLY IN FRANCE. 


A PAMPHLET relating to the generation and distri- 
bution of electricity in France during the year 1933 
has recently been issued.* It bears some resemblance 
to the similar publications issued by our own Electricity 
Commissioners, but direct comparison is not easy. 
It would, in fact, be desirable if some co-ordinating 
body could deal with this matter and thus increase the 
value of these collections of data, 

Generally speaking, installations of less than 1,000 
kVA capacity are not included, but with this exception 
the totals installed in the thermal and hydro-electric 
stations in each province are given together with their 
total output and the purposes for which the energy is 
used, either traction, electro-chemistry and metallurgy, 
miscellaneous, or distributed to networks. From this 
it appears that the total installed capacity of the country 
was 10,159,444 kW, of which 6,953,702 kW was in 
thermal stations and 3,205,742 kW in hydro-electric 
stations. The outputs from the two classes were 
8,241,152,000 kWh and 6,664,508,000 kWh, respectively, 
giving a total of 14,905,660 kWh, compared with 
13,592,000,000 kWh in 1932. To this must be added 
579,000,000 kW of imported energy, a figure somewhat 
lower than that of the previous year. Of this output, 
303,893,000 kWh was used for traction, 971,808,000 
for electro-chemical and electro-metallurgical purposes, 
and 11,329,010,000 kWh was delivered to the general 
network, the remainder being consumed for a number 
of unspecified miscellaneous pur . In addition, 
70,000,000 kWh was exported. These figures give a 
consumption per inhabitant of 336 kWh. 

As regards fuel consumption, the figures given only 
cover about half the output, but for this 3,404,362 
tons were consumed, corresponding to a consumption of 
1-7 lb. per kilowatt-hour. Of this total consumption, 
575,499 tons, or 16-8 per cent., was imported. In 
1932 the corresponding fi were 3,484,878 tons 
consumed, or 1-85 lb. per kilowatt-hour, and 609,430 
tons, or 17-5 per cent., imported. 

The transmission and distribution systems are 
divided into three categories: Those supplying direct 
current at 600 volts or less and alternating current at 





* Statisi de la Production et de la Distribution de 


UEnergie Electrique en France pour l Année 1933. Paris : 
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250 volts or less; those transmitting at a maximum 
of 60,000 volts direct current and 33,000 volts alter- 
nating current : and those operating at higher voltages 
The first category includes 212,874 km. of overhead 
line and 8,528 km. of underground cable. In the second 
category the corresponding figures are 194,166 km. 
and 16,388 km., while in the third they are 15,499 km. 
and 479km. The energy distributed in each of twenty- 
nine networks exceeded 100,000,000 kWh, while in 
twenty-one it was more than 50,000,000 kWh, in 
forty-four more than 20,000,000 kWh, and in 1,651 
less than that figure. 








7/5 CUB. FT. CONCRETE MIXER 
WITHOUT SUPERSTRUCTURE. 


A concRETE mixer of somewhat unusual design, 
known as the “ Kelpie,” has been recently introduced 
by Messts. The Liner Concrete Machinery Company, 
Glasshouse Bridge, City-road, Newcastle-upon-Tyne 6. 
As will be clear from Figs. 1 and 2 annexed, which 
show the hopper in the lowered and elevated positions, 
respectively, the mixer is of the rotary-drum type, but 
differs from the usual medels of this type in that the 
superstructure generally associated with loader mixers 
has been dispensed with. As a result, the mixer can 
be mancuvred through relatively small openings, and 
by removing the hopper, can actually be passed through 
a doorway 4 ft. 3 in. wide by 6 ft. 3 in. high. When 
loaded on a wagon, it barely reaches to the top of the 
driver’s cab, and, in addition to the facility of handling 
afforded by the absence of a superstructure, the low 
centre of gravity enables it to be loaded on or off the 
wagon with greater ease than the ordinary hopper type 
mixer. Finally, the form of construction adopted 
enables the hopper to be hoisted to a very steep angle, 
ensuring thorough loading of the drum, no matter how 
wet the materials may be. 

The mixer is made in only one size, the capacity 
being 7 oub. ft. unmixed, or 5 cub. ft. mixed. In general, 
it embodies the features of the maker’s well-known 
“ Liner” hopper mixer, of which the latest model was 
deacribed in Enatneertino, vol. cxxxix, page 690 (1935). 
Thus, the bottom of the drum is formed with pockets 
instead of having an approximately hemispherical 
contour, to ensure mote vigorous mixing. The method 
of mounting the drum spindle on a long external sleeve 
carrying two widely-spaced rows of double-purpose ball 
bearings, has also been retained. Felt washers are 
provided at each end beyond the bearings, making it 
impossible for grit to work through, and the spindle 
does not interfere with the mix. It may be mentioned 
in passing that not only the drum spindle, but all other 
spindles throughout the mixer, run in double-purpose 
type ball bearings, which, incidentally, are guaranteed 
for two years. The drive to the hopper and drum in 
the “ Kelpie” machine is through Hans Renold roller 
chains, means for adjustment being provided. The 
elevating gear for the hopper has been modified in the 
new machine, the elevating shaft, which was mounted 








on the superstructure in the “Liner” model, being 
mounted on the base of the main frame in the “ Kelpie ” 
machine, as shown in Fig. 1. The arrangement of the 
elevating cable will be clear from the two figures. Acker- 
mann steering has been standardised on the new model. 
The road wheels fitted are 18 in. by 4 in. on both axles. 
The net weight of the machine is 25 cwt. 








CATALOGUES. 


Bell Signals.—Messrs. Gent and Company, Limited, 
Faraday Works, Leieester, have issued a new catalogue 
of Tangent bell signals, relays, keys, and shaft signals 
for mining purposes. The entire field of such applications 
will be found to be covered in these pages. 


Controllers for Temperature, Pressure, and Humidity.— 
A great amount of informatien relating to the use of 
controllers for process temperatures, pressures and 
humidity, is contained in a recently published catalogue 
received from Messrs. Negretti and Zambra, 38, Holborn- 
viaduct, London, E.C.1. 


Electric Motors.—The capacities, speeds and pulley 
dimensions of their standard alternating-current squirrel 
cage, slip-ring and direct-current motors, and particulars 
of control gears are given in table form in a ten-page 
folder received from Messrs. Hugh J. Scott and Company 
gy Limited, Volt Works, Ravenhill-avenue, 

ast. 


Gears and Gear Units.—This forms the subject-matter 
of a booklet sent by Messrs. Turbine Gears, Limited, a 
subsidiary of Messrs. Henry Simon (Engineering Works), 
Limited, Cheadle Heath, Stoekport. The products 
described comprise single, double and triple reduction- 
gear units for all powers, as well as helical and straight- 
teeth gears, bevels, and worms. 


Engraving Machines.—A recent catalogue of engraving 
machines and electric etching appliances has been sent in 
by Messrs. Taylor, Taylor and I obson, Limited, Stough- 
ton-street Works, Leicester. Details of their equipment, 
as well as the complete machines, are illustrated and 
described, and examples of the work performed shows 
how suitable they are for various purposes. 


Switchgear—Equipment covering a wide range of 
applications, and meeting control requirements for the 
distribution of electrical energy where the rupturin 
capacity does not exceed 350,000 kVA, is referred to ond 
briefly described in a publication received from Messrs. 
Crompton Parkinson, Limited, Bush House, London, 
W.C.2. Many illustrations are given of typical instal- 
lations. 


Steam and Oil-Engined Cranes.—Portable cranes with 
steam or internal-combustion engine drives, and suitable 
for mounting on rail trucks, chain tracks, or floats, are 
illustrated and described, in a great variety of applica- 
tions, in a catalogue received from Messrs. Stothert and 
Pitt, Limited, Bath. An accompanying folder refers to 
the firm's equipment for concrete mixing, and for quarries 
and gravel pits. 

Motors and Generators——A number of replacement 
sections for their catalogue have been issued by Messrs. 
Higgs Motors, Limited, Witton, Birmingham, 6. These 


refer to slip-ring and squirrel-cage induction motors, 
stator and rotor units for building imto machines, direct- 





current flange-mounting motors, vertical- 
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spindle motors, small battery-charging sets, repulsion- 
start induction motors, fractional horse-power motors, 
undergeared machines and gear units. 


Second-Hand Machine Tools.—The latest list of second- 
hand machine tools held in stock by Messrs. George 
Cehen, Sons and Company, Limited, 600, Commercial- 
road, London, E.14, indicates their capacity to deal with 
any immediate needs. In their showroom at Park Royal, 
London, N.W.10, they claim to display the largest stock 
of modern second-hand machine tools, power presses, and 
sheet-metal working machinery in London. A further 
showroom exists at Stanningley Works, Leeds. 


Heat-Resisting Steels.—Messrs. Samuel Fox and Com- 
pany, Limited, Stockbridge Works, Sheffield, a con- 
stituent of Messrs. The United Steel Companies, Limited, 
have published a catalogue on their “‘ Red Fox ”’ heat- 
resisting steels. The special characteristics giving these 
claims to reeognition for the construction of furnaces 
and other high-temperature equipment, are resistance 
to scaling and deterioration by chemical action of the 
gases, and adequate strength at elevated working 
temperatures to withstand stresses under such conditions 


Quartz Spectrographs—A pamphlet giving some parti- 
culars of their new quartz spectrographs Nos. E.487 and 
E.488, has been issued by Messrs. Adam Hilger, Limited, 
98, King’s-road, Camden road, London, N.W.1. The 
pamphlet, in which several improvements are referred 
to, contains a brief specification and states prices for the 
instruments and various accessories. A leaflet, also to 
hand from Messrs. Hilger, illustrates and describes a 
rocking mirror which enables a hydrogen-discharge tube 
to be used for making accurate measurements of 
absorption with the Spekker photometer. 


Wireless Receiving Apparatus.—Messrs. Marconi’s 
Wireless Telegraph Company, Limited, Electra House, 
Victoria-embankment, London, W.C.2, have sent us 
two leaflets dealing, respectively, with the Marconi 
receivers type R.g. 22b and type R.g. 33a. The former 
is a four-valve short-wave receiver for general use over 
a wavelength range from 12 m.to 200 m. The valves 
used throughout are of the 2-volt battery type. The 
R.g. 33a receiver is a more elaborate instrument of the 
double-detector type, and covers a wavelength range 
frem 15 m.to 200 m. Although designed primarily for 
high-grade telephony reception and incorporating output 
circuits for passing the signals to land lines, it may also 
be used for high-speed telegraph recording by the addition 
of a recording unit. 


Sheet Metal, Plate, and Wire Products.—A very hand- 
somely produced catalogue has been received from 
Messrs. G. A. Harvey and Company (London), Limited, 
Greenwich Metal Works, Woolwich-road, London, 8.E.7. 
This publication runs to 640 pages and bears the title 
Harco Products. It has been issued to commemorate 
the diamond jubilee of the firm. It is provided with an 
extensive index affording easy reference to all the manu- 
factures listed, which are made from sheet metal, plate 
or wire, and comprise industrial plant of almost every 
description. The items may be broadly classified 45 
steel equipment for offices and workshops, steel-plat« 
work and industrial plant, zinc roofing, metal chimneys 
and cowls, galvanised hollow-ware and sheets, tanks, 
cisterns and pipework, perforated metals, wire weaving 
and wirework, wrought pipes and fittings, cast goods and 





furnace pans. 
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A METHOD OF DETERMINING THE 
FLOW-NET IN SOIL SEEPAGE. 


By M. G. Iontpgs, B.A. 


Tue question of the flow of water beneath the 
foundations of river-control structures and dams 
has two aspects. First, there is to be considered 
the safety of the structure from failure caused by 
movement of the bed material under the action 
of an excessive pressure gradient, leading to a 
blow-out, and the direct scouring out of the 
gil. causing disaster. Second is the necessity for 


Fig. 1. 


Fig.2. ” 
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the practical study of the form of flow-nets, there- 
fore, the soil may be represented by the space 
between two plates as produced by a profile of the 
structure under examination made of sheet material, 
the whole being held between frames. With suitable 
means for producing a flow of water or other 
liquid under the profile and for introducing colouring 
matter to show up the lines of flow, an exact 
representation of the flow lines may be obtained. 
Since the use of flow-nets in design is itself a matter 
of trial and error, a similar process for each indi- 
vidual trial, as is demanded by the graphical 
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pipe also being connected to an elevated reservoir. 
The apparatus is started with the plain glycerine 
alone until the flow is properly established and all 
air bubbles have been expelled from the frame, 
and the coloured bands are then allowed to enter and 
the lines of flow become plainly visible. Waste 
liquid flows out through the pipe g. 

The lines have now to be recorded for analysis 
in the drawing office, for which purpose several 
methods are available. Photographs may be taken 
and subsequently enlarged, but this, though perhaps 
the most satisfactory of all methods, is also the 
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making the floor of such a thickness that it will 
outbalance the upward pressure of the water 
percolating beneath it when the head is at a 
maximum. Failure in the second case will consist 
primarily of a lifting of the floor of the structure 
leading to a locally increased pressure gradient and 
a blow-out. 

In the experimental study of the first aspect of 
the problem, the actual movement of the bed 
material and the reaction, under stress, of one part 
upon another must be imitated. But in the second, 
it is only the form of the flow-net which matters, 
and provided this can be determined, the upward 
pressure at any point can be found. 

Mr. 8. Shulitz, in a recently published statement* 
of Continental European practice in the use of 
flow-nets for soil-seepage problems, has described 
the graphical method of drawing the net by suc- 
cessive approximation based on the assumption, 
now generally accepted, that the flow will follow 
Darey’s law in soil which is not too coarse. The 
general equation for two-dimensional flow through 
the soil, viz. :— 

Bh Kh 
sy toa 
where A is the piezometric level, is also, however, the 
equation for flow between parallel plates, and in 


= 0, 














* ENGINEERING, vol. exxxviii, page 163 (1934). 
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be impossible. 


Figs. 1 and 2 illustrate an example of an apparatus 
which the writer has used for the purpose, suitable 
for structures subject to small head. A _back- 
plate a is made with a plane face, painted white, 
in which two cavities b and ¢ are provided, repre- 
senting the body of water upstream and downstream 
of the structure, respectively. A piece of plate glass 
is held over the surface of this by means of a frame 
fixed to the back-plate by bolts and finger nuts. 
Between the glass and the back-plate is a rectangular 
spacer to confine the flow, and also a profile of the 
structure under examination, and the glass is 
fastened down. Glycerine is passed into the 
cavity 6, which represents the upstream body of 
water, through a pipe e leading from an elevated 
reservoir under control, while through the row of 
small holes f is introduced a series of streams of 
red-stained glycerine to show up the flow lines, this 





most expensive and elaborate. Another method is 
to make the back-plate of glass and to take a print 
directly from the lines, but this demands a more 
elaborate frame than the one illustrated, which is, 
however, easily made up by a carpenter at negligible 
cost and is easily operated. Again, the lines may 
be traced from the frame through tracing paper, 
which is quite satisfactory, but perhaps the simplest 
method is to clean the glass well and draw in the 
lines with Indian ink, when the glass may be 
removed and a blue print taken directly from it. 
Fig. 3 shows the apparatus set up, with a model 
in place and the flow lines formed, ready for photo- 
graphing. In this case the two reservoirs consist 
of ordinary glass funnels resting in cradles attached 
to a slide so that the head can be adjusted at will. 
Only the red glycerine is controlled, by a screw 
clip on the rubber connecting tube, the flow of plain 
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glycerine being adjusted as desired by varying its level. 
Fig. 4 shows a photograph of the frame alone taken 
for enlargement and analysis, in which the typical 
flow under a floor having several rows of sheet piles 
is clearly illustrated. The profile represents only 
that part of the floor which lies below bed level. 
Having recorded the lines of flow, the uplift line 
is found as is illustrated in Fig. 5, which shows a 
tracing, taken directly from a frame, of the flow 
under a variant of the structure ‘shown in Figs. 3 
and 4. A pair of lines remote from the influence 
of the details of the structure are chosen, such as 
the two outer lines in Fig. 5, and the space between 
them is divided into squares, across which the drop 
in pressure will be equal. These are numbered from 
0 at the downstream end, rising in this case to 
25-25 at the upstream side, from which the actual 
pressure at any of the points can be calculated once 
the head on the structure has been determined 
finally. The procedure may now take one of two 
alternative courses. The first is to start from key 
points under the structure, such as x 2x, in the 
corners between the floor and the sheet piles or vertical 
faces, and to follow out the equipotentials to their 
intersection with the squares between the two 
remote lines already chosen, from which the pres- 
sure at each point is apparent. The second is to 
work upwards towards the profile from each square, 
when the uplift at a series of points under the 
structure is known and can be plotted. The first 
method is the quickest and simplest, and little 
error will be introduced by assuming that the uplift 
ure varies linearly between the key points. 
It should be remembered in plotting these lines 
that the effect of any personal bias is cumulative, 
and great care should be taken to see that the lines 
cross truly at right angles, for which purpose a 
prismatic derivator is invaluable. A check should 
be made on a second copy of the flow lines by 
reversing the drawing and working backwards 
along the equipotentials, which will probably differ 
slightly from those found previously. The lines 
drawn midway between them may be then adopted. 
In Fig. 5 the equipotentials have been followed 
out from the under side of the floor, and the uplift 
line has been plotted above, dropping from the full 
pressure of 25-25 units upstream down to 0 at the 
downstream side. The typical effect of sheet piles 
at varying points is clearly illustrated. Those at 
the upstream and downstream extremities cause a 
far bigger drop in the uplift line than the inter- 
mediate ones owing to the greater distortion of the 
flow lines which they produce. 


end head up the pressure and necessitate a thicker 
floor than would otherwise be needed from con- | 
sideration of uplift alone. At this point the 
problem of uplift will overlap those of safety from 
blow-out by excessive pressure gradient and of 
bed erosion downstream of the structure, for long 
sheet piles at the toe of the floor are a valuable | 
safeguard against both the latter. 

A point of importance, since it is very desirable 
that the apparatus should be kept as small as | 
possible, is the effect of the boundaries of the frame | 
on the form of the flow lines, which clearly increases | 
with the size of the model profile. This can, | 
however, be overcome or reduced to any required | 
degree by performing the test in two steps. First, 
a very small-scale model is set up, too small to illus- 
trate the flow lines at the important points near | 
the profile, and also too small for the boundaries 
of the frame to have any appreciable effect. The 
lines of flow are recorded, and the plan is enlarged | 
to such a scale that the profile is of a suitable size | 
for the details to show up properly. A second | 
profile is then cut out to this scale, accompanied by | 
a profile of the farthest flow line which will fit 
into the frame, to serve as a boundary of the correct 
shape, so that the distorting effect of the rectangular 
frame is eliminated. The flow lines of Fig. 5 were 
found in this way. The outside line of flow was 











formed by a profile cut to the shape shown as 
determined on a smaller profile. 

Only the case where the underlying soil is homo- 
geneous has so far been considered, and though 
this will cover a fair proportion of cases, with which 
must be classed those in which there is no positive 














information to the contrary, variation in the 
permeability of the soil will often occur and should 
be allowed for. An extreme case is where the soil on 
which the structure is to be founded has an under- 
lying impervious stratum, its contours having been 
ascertained by borings. This stratum can be repre- 
sented in the frame by a sheet of the same thickness 
as the profile, cutting off the space between the 
glass and the back-plate along the known contour. 
Here again, the investigation will probably be best 
done in two steps as described above, and an 
accurate solution can be obtained. 
In other cases the structure may have underlying 
strata of varying permeability, and if these are 
measurable they can be represented in the model 
by providing spacers of different thickness to vary 
the space available for flow. If S is the distance 
between two parallel plates, the flow will be propor- 
tional to S* multiplied by the pressure gradient at 
any point. If the permeabilities of the various 
strata are known, a proper set of spacers is easily 
calculated, and, if the variation in permeability is 
not too great, can be made use of. 
For example, suppose that there are three strata, 
the permeabilities of which are in the ratio 4 : 3: 2, 
then the spacers would be chosen so that the spaces left 
free for flow are in the ratios 64 : 27 : 8, respectively. 
There are, of course, limits to the range of permea- 
bilities which can be dealt with in this way, 
depending on the frame and the liquid available 
for experiment. An upper limit to the maximum 
space allowable is set by the depth of the cavities 
representing the upstream and downstream bodies 
of water, the ratios between which and the greatest 
space under the profile should not be much less 
than 5:1, and by the necessity for maintaining 
streamline flow, while the difficulty of making 
spacers accurately to leave small clearances sets a 
limit in the opposite direction. Experience in 
operation will, however, enable suitable compromises 
to be made. 
The frame illustrated in Figs. 1 and 2 is made of 
a stout piece of teakwood, the size of the window 
being 23 em. by 18 cm. The three tubes leading 
into the cavities are of glass and are fixed in place 
with plaster of Paris. The surface of the block is 
accurately planed and the glass is 8 mm. thick. 
The profiles are made of thin card, thick enough to 
outbalance the effect of unavoidable irregularities 
in the surfaces of the back-plate and the glass and 
to allow the air bubbles which will form when the 





The piles at the | greater the space, however, the greater the flow of 
upstream end effectively reduce the uplift under | glycerine and the larger the reservoirs necessary will 
the rest of the floor, while those at the downstream | 





apparatus is started up to be expelled easily. The 


be, which will increase the cost of operating; the 
desirability of a large ratio between the depth of the 
cavities and the space has been alluded toabove. In 
the model illustrated the cavities are 1 cm. deep and 
the space about 1} mm., which gives satisfactory 
results. Different problems will, of course, require 
frames of various shapes, and for this reason the 
type of construction described, with its easily made 
wooden back-plate, has great advantages. If large 
numbers of tests are to be carried out on a single 
design, however, operation can be simplified in some 
directions by using a metal frame with water as 
the medium, which can be taken directly from the 
tap. In this case the space must be thinner owing 
to the lesser viscosity of the water, and greater 
accuracy of workmanship and setting up will be 
required. 

It will be found that if the rate of flow be increased 
beyond a certain limit the lines of flow will become 
distorted, and that below this limit their form is 
independent of the rate of flow, as must be the | j 
case when the full-scale conditions are properly 
represented. If the conditions of the apparatus 
allow this limit to be exceeded, it is a sound plan 
to do so and to reduce the flow well below the limit 
so found before recording the lines, as a positive | 
check that the flow is correct. 

It will be found that the frame must be shaken 
and jerked to expel air bubbles, and a good length | i 
of tubing should be allowed for the connections to 
the liquid supply. If any of the methods other than 
photography te adopted, it will be necessary to |i 
lay the frame on a table at a convenient height for 
recording, and long connections are desirable for 


comprehensive reports upon all work done. 
is an aspect of experimental work which, as most 


Before recording the lines of flow, the apparatus 
should be left running for some minutes to settle 
down, and should not be moved or adjusted while 
making the record. 
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Diesel Engine Design. Harotp F. SHEPHERD. Ney 
York : John Wiley and Sons, Incorporated. London: 


Chapman and Hall, Limited. [Price 17s. 6d. net. ] 


THE word practical has been so often associated with 
illiteracy and unenlightenment, that some little 
hesitation is usually felt in employing it in un. 
restricted eulogy. Mr. Shepherd’s book is go 
obviously the fruit of practical experience, it is so 
clearly written with so little academic affectation, 
that we are more than justified in calling it a very 
practical work. The historical introduction is jn 
keeping with this point of view, for it is condensed 
into about four pages of print which are restricted 
to the practical efforts and achievements of Diesel, 
Ackroyd Stuart, Hesselmann and McKechnie, 
Characteristic of the author's style is the paragraph : 
“Unfortunately, the published accounts of Hessel- 
mann’s work are somewhat confused by trans- 
cendental matter. His patent cases likewise fail to 
reveal his views.” The subject is, in general, the 
“ big Diesel,” but designers of high-speed compres. 
sion-ignition engines cannot fail to benefit by a study 
of most chapters. Clearly, Mr. Shepherd has not 
ignored recent high-speed developments, and it is 
most instructive in such matters as pistons, big ends, 
cylinder bores and crankshaft bearings, to observe 
the differences due to dimensions and speed. In 
the big engine piston rings are large enough and 
costly enough to justify all kinds of grooving and 
sealing ; in the small high-speed engine the rings 
are so slender and so relatively cheap that simple 
forms for repetition manufacture are more important. 
In regard to flywheel action, balancing, and torsional 
vibration of shafts, the lessons available from slow 
speed to high-speed practice, and vice versa, are very 
instructive and in some cases by no means obvious. 
In vehicles, ships and power stations, the loads and 
their fluctuations are as varied and different as the 
rigidity and nature of the supports. 





By C. F. SHoop and 
London: McGraw-Hill 
[Price 24s. net.] 


Mechanical Engineering Practice. 
G. L. Tuve. Second edition. 
Publishing Company, Limited. 


Tuts book is designed to fulfil a double purpose ; 
as a manual for the assistance of students doing 
laboratory work in mechanical engineering, and as a 
general work of reference upon methods of measure- 
ment and the testing of engineering apparatus. 
It gives very clear directions for the making of a 
large variety of experiments, ranging from the 
simplest calibrations of measuring devices up to 
complete tests of complex power-generating plant. 


Of the 86 separate experiments, nearly half are 


directly concerned with the performance of machines 
for the production or use of power. 
tests of a steam reciprocating engine and turbine, 
boiler, condenser, and evaporator ; 
bustion engines for stationary and automobile 
uses ; pumps, fans, and injectors ; and refrigerating 
plant. The remainder, which are mainly in the first 
half of the book, deal with measuring apparatus 
(thermometers and pyrometers, pressure gauges, 
indicators, etc.), and with experimental work upon 
fuels, lubricants, heat transfer, and the humidity 
of air. It should be noted that the scope of the book 


These include 


internal-com- 


s limited almost entirely to the power-plant side 


of the mechanical engineer’s work. 


Each set of experiments is accompanied by an 


explanation of apparatus and method, and the 
| instructions throughout are clearly and carefully 
written, so that it should be possible to perform any 
of the experiments with little or no other assistance. 
A valuable feature, from the student's point of view, 


8 the authors’ insistence upon the need for writing 
This 


nstructors know, is too often neglected. » 
The book shows evidence of its American origit 


in its use of the United States test codes and steam 





this purpose also. 





tables. The resulting differences are, however, not 
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of any great importance, and should make practically 
no difference in the methods or results of the tests. 

It is difficult to form an opinion of the probable 
use of this book in England. In this country, 
Jaboratory textbooks are not usually regarded 
favourably, and there are many universities and 
technical colleges which prefer not to use them, but 
instead to make use of verbal instruction in all 
laboratory work. For this reason it is hardly to be 
expected that the book will be widely adopted in 
educational institutions. On the other hand, for 
those students who, though having access to 
apparatus, cannot obtain adequate verbal instruc- 
tion, as well as for engineers who may have to carry 
out testing or experimental work of an unfamiliar 
kind, the book will be of use and of considerable 
value. 


Structural Design in Steel. By Tuomas CiarK SHEDD. 
New York: John Wiley and Sons, Incorporated. 
London: Chapman and Hall, Limited. [Price 25s. 
net.] 

Tus is a finely-produced volume of 560 large 
octavo pages, written by the Professor of Structura 
Engineering at the University of Illinois, the official 
research publications of which are well known to 
engineers in this country. The scheme of the book 
can be indicated in a few words, because it is well 
planned and well arranged. In the first place, it 
is limited to the treatment of heavy engineering 
steelwork, and to the consideration of conventional 
or conservative types of structure. After a short 
introduction and a well-illustrated chapter showing 
a large number of completed and partially-completed 
structures, the author devotes some 300 pages to 
the design or detailing of the fundamental units of 
construction which he describes as beams and girders, 
tension and compression members, and standard 
types of connections ; two chapters follow on the 
design of structural steelwork for buildings and 
bridges, respectively, and finally there is a short 
chapter on welding. Three specifications are given 
in an appendix, for railway bridges, highway bridges 
and steelwork for buildings. 

The author states that this is primarily a textbook 
for the student and expresses the hope that it will 
also be helpful to the young practising engineer. 
We have no hesitation in recommending the book 
to both these classes of reader: to the student 
because it shows the way in which practical problems 
have to be tackled by the structural draughtsman, 
and to the practising engineer because all the 
calculations are clearly and simply set out. In 
dealing with controversial matters such as web 
buckling and rivets in tension, the author 
gives a full discussion illustrated by recent experi- 
mental results, well-documented by reference 
to specialised technical papers. Many of the 
references are incorporated in the text instead of 
being recorded in footnotes, and where this is done 
the advantage of the improved literary quality 
of the text is somewhat offset by the increased 
difficulty of finding the references, especially when 
some of the authorities mentioned are omitted 
from the index. 

This documentation of the text is, in general, 
so well carried out that it was a disappointment 
not to find some use made of Professor C. Batho’s 
well-known analysis of the partition of the load in 
riveted joints, which clearly shows the advantage 
of tapered and multiple coverplates in a tension 
splice and would have enabled the author to design 
4 much more efficient joint than the “lap or shingle 
splice * recommended in Chapter V. 

Steelwork designers in this country will be inter- 
ested to refer to this book. They will find some 
satisfaction in comparing the methods with their own 
which are, unfortunately, not adequately available 
in textbook form, and will contrast the American 
specifications with those to which they have to 
work. In this connection, we note, without com- 
ment, that for butt joints in compression, from 
25 per cent. to 75 per cent. of the stress may be 
assumed to be transmitted by direct contact 
(page 364), and that the American Institute for 
Steel Construction Specification for the \ 
Fabrication and Erection of Structural Steelwork for 
“cr (Appendix C) rules that “surfaces to 

riveted in contact shall not be painted.” 


be regarded as among the best of those, and there 
are many, of its type, and is to be recommended 
with confidence to all who are interested in the 
design of structural steelwork. 


Dampfturbinen-V erbrauchsdiag By Ine. Hans 

Hrepi. Vienna: Julius Springer. [Price 8 marks.] 

A powER plant seldom works at full capacity, 
being subject to load fluctuations which influence 
the economy of the plant. Under these conditions 
a consumption diagram which will give the variation 
in the steam requirements of the turbine with 
varying load is particularly useful. 

The aim of the author in presenting this small 
book of some 80 pages has been to explain how such 
diagrams can be quickly drawn by the engineer for 
existing plant or by the designer in the case of 
projected equipment. The treatise is divided into 
two parts, the first of which covers the necessary 
fundamental theory and is, as far as space permits, 
a compact review of the behaviour of back pressure 
and condensing turbines with particular reference 
to their partial and overload characteristics. In 
this part the steam is given as a percentage of the 
full-load consumption, and a large number of 
diagrams are given which show the variation in this 
ratio with different ratios of expansion, both for 
throttle and nozzle regulation of load. Efficiency 
curves, based in a similar manner upon full-load 
efficiency, are also given ; in both cases conditions 
are chosen so as to give average values for normal 
loads with present-day turbine construction. 

The second part of the book consists mainly 
of examples, but the method of operation, regulation 
and control of the turbine concerned are dealt with 
as far as this is of interest in the preliminary 
calculations. In this portion the diagrams are 
developed on the lines of the first part, but the 
actual consumptions and efficiencies are plotted for 
the examples chosen of condensing, back-pressure, 
and extraction turbines with single-stage and two- 
stage extraction. It is claimed that the average 
values on which the calculations are based should 
prove reliable for turbine estimates over a wide range 
of conditions. The estimated consumption can be 
quickly obtained and the book should prove useful 
to turbine designers and estimators, for comparing 
the relative advantages of alternative schemes 
before an inquiry is made for the actual machinery ; 
while the turbine specialist should find the method 
of presentation of the material interesting. In 
view of the rather large number of symbols used in 
the work, an index of these would have proved a 
helpful addition. 





Safety in Spray Painting. Monograph from _ the 
International Labour Office. Lenton: P. 8S. King 
and Son, Limited. [Price 4s. net.] 

Tuis book should be of service to both large and 

small undertakings in which spraying processes are 

carried on, for the meagre information contained 
in the various official regulations of this country 
is often of little assistance in determining what 
safety measures to adopt under specific conditions. 

The matter is not facilitated by the secrecy main- 

tained by the manufacturers of paints and lacquers 

regarding the nature of their products, the user 
being frequently in the dark as to the characteristics 
of the materials he handles. In this volume of some 

100 pages, the first section—comprising rather more 

than one half of the book—is devoted to precau- 

tionary steps to be taken in connection with the 
spraying of cellulose solutions, paints, &c. Although 

spray painting was introduced as long ago as 1893, 

when the buildings erected for the World’s Fair in 

Chicago were so painted, it is only in recent years 

that it has found widespread employment. With 

the advent of the newer paints and lacquers, often 
containing materials both poisonous and inflam- 
mable, the need for such a book is apparent. In 

Chapter I the various types of spraying equipment 

are dealt with and illustrated, and descriptions of 

spraying processes themselves are given. From a 

perusal of this part of the book, some idea may be 

gained of the adaptability of the spraying process. 

It is not merely a great time-saver in the machine- 

building and metal-working trades, the furniture 





Many other points of interest might be noted, 


industry, &c.; in both the textile and leather trades 


together with some omissions, but the book may 


the spraying of materials is becoming increasingly 
popular, whilst furriers put it to a less reputable 
use—namely, the conversion of rabbit and cat skins 
into apparently valuable furs. Chapter II deals 
extensively with the different kinds of lacquers and 
solvents, and with the risks attending the use of each 
particular type. So far as the danger of inflamm- 
ability is concerned, efforts are being made by paint 
and lacquer makers to reduce this hazard by sub- 
stituting a non-inflammable solvent, such as carbon 
tetrachloride or trichlorethylene, for the more 
dangerous materials, but, owing to the lack of specific 
properties in these chlorinated hydrocarbons their 
use is much restricted. In the third chapter prac- 
tical safety measures are discussed, and various 
enclosed devices are described in which the spzay- 
ing of articles may be accomplished with the simul- 
taneous removal of the escaping solvent vapour 
through an exhaust duct. It is interesting to note 
that the authors consider the recovery of the solvent 
vapours drawn off through the duct to be accom- 
plished most economically by activated-carbon recov- 
ery plants. For the spraying of larger objects, such 
as motor cars, railway rolling stock, &c., for which 
more space is required, so rendering the complete 
removal of the solvent vapours more difficult, the 
writers recommend, as an additional safeguard, 
the use of airtight overalls and masks. In some 
types of the latter it is now possible to use the com- 
pressed-air supply which actuates the spraying 
pistol for breathing. The remaining part of the 
volume, about 40 pages, deals with the official 
safety regulations as prescribed in different countries 
of the world. Under the British section the Cellulose 
Solutions Regulations of September, 1934, con- 
cerning the manufacture, storage and spraying of 
cellulose solutions, are reproduced in full. The 
price of the book is modest, but perhaps its utility, 
with the consequent frequent handling it is likely 
to receive in the average works, warrants a better 
binding than the paper covers it carries,even ata 
slight extra cost. 








ECONOMIC 
ELECTRICAL 


TECHNICAL AND 
ASPECTS OF 
GENERATION.—II. 


By F. pg ta C. Carp, M.Sc., A.M.LE.E. 


In the preceding article on the steam station it 
was shown that the cost per kilowatt installed did 
not vary appreciabiy for different sizes and types 
of plant and that the probable capital and working 
costs of a large modern station could therefore be 
estimated. The hydro-electric station is very 
different in this respect. Hydraulic heads from 
less than 10 ft. to more than 6,000 ft. may be 
economically utilised, but such a wide variation 
necessitates many differences both as regards the 
civil engineering works and the turbines. The 
capital costs per kilowatt therefore cease to be com- 
parable and it is necessary to examine the various 
cases separately noting the normal order of the 
capital cost figure for each. 

For this purpose the cases tabulated in Table II 
will be dealt with although, owing to the limited 
hydro-electric development of this country, it is 
not possible to rely entirely on British figures and 
experience. 

















Taste II. 
Low Head Medium Head; High Head 
(up to 50 ft.) | (50-500 ft.) | (above 500 ft.) 
Run of river a d 9 
24-hour pondage b e — 
Seasonal storage c f h 











Cases (a) and (d) are the cheapest forms of devel- 
opment, the capital cost being as low, in certain 
cases, as 201. per kilowatt installed, and thus only 
slightly exceeding the normal steam station figure. 
Where the total power available does not warrant 
any extensive civil engineering works, these are in- 
deed the only forms which would be economic. 
Although the low head, run of river station without 
pondage or storage involves the smallest amount of 
civil engineering work, the capital cost per kilowatt 
of the plant is actually a maximum owing to the 





inherent slow speed and large dimensions of the 
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turbines and alternators. A development utilising 
a higher head such as case (d) will cost more for civil 
engineering works, owing to the necessity of pro- 
viding penstocks, &c., but as the head and flow 
vary inversely for a given output, the quantity of 
water to be controlled is reduced. The size of 
the intake gates and valves, as well as that of the 
turbines, is therefore less, so the difference in the 
capital costs for these two types is not very great. 
Such stations, working by themselves, will usually 
be of sufficient capacity to operate at full load on 
the minimum annual flow of the unregulated river. 
During the greater part of the year, when the flow 
is above the minimum, the excess will be wasted. 
If the capacity of the station is increased so as to 
utilise the flood flow, the extra plant will necessarily 
operate at a poor load-factor, unless the load which 
the station is supplying is such that full use can be 
made of the increased river flow as it occurs. This 
condition is only likely to be realised in the case of 
privately owned plants or stations supplying an 
electro-chemical load or feeding into an inter- 
connected system. 

Examples of hydro-electric practice in the 
British Isles, of which data are given in Table III, 
indicate that for non-storage schemes, intended 
to operate in conjunction with thermal stations, 
the capital cost per kilowatt installed may be in 
the region of 301., but must not be much in 
excess of this figure. The Lanarkshire Hydro- 
Electric Power Company’s stations on the Clyde, 
which are intended for supplying a base load to the 
interconnected system of the Clyde Valley Power 
Company, cost 27-2/. per kilowatt installed, while 
the pre-war installation of the Chester Corporation, 
operating in conjunction with their steam power 
plant, cost 21-6/. per kilowatt. Where a hydro- 
electric station possesses storage facilities, a much 
more nearly complete utilisation of the available 
water supply is possible and such a station is capable 
of supplying an industrial load or maintaining a 
constant base load throughout the year, depending 
on the nature and extent of its storage facilities. 
Such a station is independent of steam reserve plant 
and may operate alone to supply an industrial load 
so that the allowable capital cost may be deduced 
from the figures for steam practice, since this type of 
station can compete directly with thermal stations. 

The capital costs depend on the nature of the 
load to be supplied, whether a continuous load or a 
relatively low load-factor industrial load. In the 
latter case the plant capacity, pipe lines and station 
buildings have to be increased to deal with the maxi- 
mum demand, but in a given development, the 
same total quantity of water is dealt with whether 
the loading is continuous or industrial. The 
greater part of the civil engineering works need not 
therefore be increased but may be considered as 
operating at 100 per cent. load-factor with the 
total annual quantity of water, irrespective of the 
plant load-factor. 








Taste Ill, 
Capital Costs as Per Cent of 
Station. = ; j = a aa 
Total Civil | Installed 
apital | Land. Works Plant. 
Cost. | orks. 
~ <i) sj 
| ¢ | ‘ 
Bonnington 
Stonebyres 422,235 13-6 55-1 31-3 27-2 
Cwm Dyli | | | 
Maent wrog |2,406, 765 | 40-4 | 61-5 | 8-1 59-8 
Lochaber ../2,204,006| 2-7 | 92-6 | 4-7 55-2 
Shannon | ./8,455,595| 3-3 | 84-8 | 11-9 | 58-6 
Chester | 18,731 | - | | | 21-6 





For example, suppose 100 kW-years of water 
power is to be completely utilised by generating 
either continuously or on a low load-factor load. 


High L.F. Low L.F. 
(100 per (25 per 
cent.) cent.) 
| Civil engineering £4,000 £4,000 
Capital cost } piant £1,000 £4,000 
Installed kW... — a 100 400 
wwe cost per kW installed 5 20 
k generated per annum 876,000 876,000 
Generating cost per kWh (tak- 
ing annual operating cost as 
11 per cent. of the capital cost) 0: 15d. 0- 24d. 





The above figures show that the capital cost per 
kilowatt installed for the low load-factor develop. | 











scheme, owing mainly to the increase in plant 
capacity in the former case. However, the cost per 
kilowatt-hour generated at low load-factor is higher 
than at high load-factor by the same percentage 
as the total capital cost of the low load-factor 
development exceeds the high. 

For low or medium head stations without storage, 
other than that provided by natural lakes, the cost 
of land is in the region of 10 per cent. of the total, 
and in any case is unlikely to exceed 15 per cent., 
since hydro-electric stations are usually situated 
in rural or mountainous districts where land is 
cheap. A high-head station possesses this latter 
advantage as regards the cost of the land, but if an 
artificial storage reservoir is included, a large area 
is required and compensation for loss of, or inter- 
ference with, property may be heavy. The very 
high proportion of the total capital cost allocated 
to land and compensation in the case of the North 
Wales Power Company includes the cost of the pipe 
line and other charges which makes the figure 
invalid. Plant for low-head developments is large 
and costly for its capacity, and the cost of plant and 
machinery may range from 10 per cent. of the total 


Fig.3. 
| 
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in the case of large medium-head developments, 
with large storage facilities involving extensive 
civil works, to 40 per cent. in the case of low-head 
run of river plants. High-head installations will 
generally have plant costs in the region of 10 per 
cent. of the total capital costs. Civil engineering 
costs absorb from 50 per cent. to 80 per cent. of the 
capital expenditure, the former figure being for low- 
head run of river stations and the latter for medium- 
or high-head stations with seasonal storage. 

It has been shown in the previous article that for 
steam power generation, the total working costs 
per kilowatt-year, consisting of fuel costs and other 





rates for a 25-, a 50- and a 75- years life are 2-8 
per cent., 1 per cent. and 0-45 per cent. 

The working costs of a hydro-electric station do 
not depend to any appreciable extent on the load. 
factor at which the station operates. It is possible 
that the cost of normal repairs and maintenance 
varies slightly with the annual output of the 
station, but not to the extent of that in a thermal] 
station, since the hydro-electric station has no 
counterpart to the boiler walls, arches and con. 
denser tubes, which require replacement after 
definite periods of operation. The labour costs 
in a hydro-electric station are less, per effective 
kilowatt of plant, than for a steam station and do 
not vary with the output. In general, it may be 
stated that the total annual working cost, covering 
repairs, maintenance, oil, stores, salaries, wages, 
rent, rates and taxes, will] be in the region of 4 per 
cent. of the total capital cost, in the case of low- or 
medium-head stations, where the cost per kilowatt 
installed does not exceed 301. Of the examples 
cited, the Lanarkshire Hydro-Electric Power Com- 
pany’s development has an annual working cost of 
3-9 per cent. of its capital cost, while for the River 
Dee hydro-electric station, a small low-head deve- 
lopment costing 21-6l. per kilowatt installed, the 
annual working cost is 4-9 per cent. of the capital 
expenditure. 

The working costs, expressed as a percentage of 
the capital costs, in the case of high- or medium- 
head stations with storage, are still less, mainly 
owing to the higher capital costs of such stations 
rather than to inherently lower operating costs. 
The labour cost per effective kilowatt will also be 
smaller for a large high-head or medium-head 
station, having a small number of high-powered 
units, than for a smaller development. In the case 
of the North Wales Power Company’s stations, the 
annual working cost is 1-4 per cent. of the capital 
cost, and general experience indicates that for deve- 
lopments having a capital cost in the region of 50. 
per kilowatt installed, a charge between 1 per cent. 
and 2 per cent. of the capital cost will meet the 
annual working cost. 

Fig. 3 shows the generation cost-load factor 
curves drawn for the typical high- and low-head 
stations given in Table IV. These stations are de- 
signed to use the available water at 100 per cent. 
load-factor, so generation at a lower load-factor 
necessitates a reduced annual output with con- 
sequent increase in the cost per kilowatt hour gener- 
ated. This makes the costly high-head development 
uneconomic at load-factors below 37 per cent., 
although the low-head station is able to generate 
below the steam station cost down to the lowest 
load-factors. The limiting capital costs of such 
developments in order to compete with a large 
modern steam station generating a 33 per cent. 























TABLE IV. 
: ] i | 
Amount Expended on : 
w 
_ = ork 
Head - Depreciation. | Interest —— Total. 
Civ . 
Works. Plant. Land. | | 
| ¥ £ | z | Pa £ £ | £ £ | £ 
p f 1 per cent. on 60 = 0.6 ‘ 
low | 60 | 30 | w =|4 3:9 percent.cn $029.06 } ; ¢ | wm 
0-45 per cent. on 80 = 0 36 | » rn 
High. 80 1 | { Teo et Pet H i 15 | 91 
| 





costs of operating, usually exceed the capital 
charges. With the hydro-electric station, owing 
to the low working costs and absence of fuel costs, 
the overhead charges are often more than 80 per 
cent. of the total generating costs. Interest on 
capital, the main item of the overhead charges, 
usually amounts to an overall figure of 7 per cent. 
Depreciation charges are based on a 25-year life 
for the plant and a 50 year life for the buildings and 
civil engineering works in a low- or medium-head 
development. In the more costly high-head deve- 
lopment, where much of the permanent work con- 
sists in providing adequate water storage, a 75-year 
life is usually allowable. Actually such work is of 
a truly permanent nature, so any depreciation charge 
is entirely on account of obsolescence, an insurance 
against changing conditions rendering the plant 
obsolete or inadequate. Taking interest on the 
fund at 24 per cent. compound, the depreciation 





load-factor load at a total cost per kilowatt-hour of 
0-35d. can be determined as follows :— 
Let£A be the total annual cost per 100i. of 
capital cost. 
£X be the cost per kilowatt installed. 


100 vw 
Then £A is the operating charge for = ot 


plant. 

8,760 x 33 | wh 

x . 
per annum at 33 per cent. load factor, the cost being 
A x 240 x X 

8760 x 33 
Putting A = 12-441. and 9-14J. for low- and higr 
head station, respectively, then X = 34/. for low 
head stations and 46. for high-head stations. The 
capital cost per kilowatt installed must therefor 
not exceed these figures if they are to compel 


This amount of plant generates 


= 0-35 pence. 
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Fie. 1. 


with a steam station working at 33 per cent. load 
factor. Where the high-head development with 
adequate storage is equipped with extra plant 
capacity specially to utilise all the available water 
from storage to generate a low load-factor load, 
the generation cost at load-factors below 40 per 
cent. is lower than thac realised by any other means. 
In this case assume 40/. is required to instal] the neces- 
sary civil engineering works for one kilowatt-year of 
output, and plant cost at 10/. per kilowatt installed. 
The plant capacity installed for each 401. of civil works 
depends on the load-factor at which the station is 
required to generate. For example, at 100 per cent. 
load-factor the capital cost per kilowatt installed 
is 501., but for load factors of 50 per cent. and 10 
per cent. the plant capacity associated with each 401. 














TaBLe V. 
Annual | 
Load-factor, | Output, Cost per 
per Cent. copes | kWh per Year. kWh. 
, | 
| i. d. 
100 4-75 0-13 
75 5-34 | 0-146 
50 6-5 0-178 
33 8-25 i; 8,760 : 0-226 
25 | 10-00 | | | 0-274 
15 | 14-67 0-402 
0-561 


10 | 20-5 





spent on civil works is 2kW and 10kW, respectively. 
At these load-factors the cost per kilowatt installed 
) , 

Np kk er x © = 30. and 14, 
respectively. Annual charges on 40/. of capital 
expended on civil works = 3/. Annual charges on 
101. of capital expended on plant = ll. Working 
costs = 0-75l. per kilowatt installed. 

Table V shows the annual cost and cost per kilo- 
watt hour generated for such a development, 
assuming the civil works for one kilow=tt-year of 
output to cost 40/. and plant cost of 10/. per kilo- 
watt installed. The corresponding curve of Fig. 3 
Shows the lowest generating cost that can be 
attained by designing a station specially to operate 


at a particular load-factor and by using all the ' 


Car-Bopy Enp FRamine. 


available water at that load-factor. Unlike the 
other curves, it is not the generation cost-load 
factor curve for a single station, but for a large 
number of stations each operating under their 
optimum conditions. 





THE GANZ DIESEL-ENGINED 
RAIL CAR. 


THE rationalisation of passenger traffic on railways 
has recently received the most careful attention in 
the majority of countries, and so far as Continental 
nations are concerned, has resulted in general in a 
greatly extended use of the rail car. The reasons for 
this step have been previously discussed in our columns, 
and it is sufficient at the moment to state that they 
apply with particular force in Hungary, where last year 
the Royal Hungarian State Railways operated 131 
rail cars, which covered some 3,700,000 miles in the 
course of the year. To-day, about 57 per cent. of the 
total passenger traffic on local lines in Hungary is 
conveyed by rail car, this type of traffic representing 
about 40 per cent. of that for the whole of the country. 
The rail cars employed are those manufactured by 
Messrs. Ganz and Company, Limited, of Budapest, 
and it may be mentioned in passing that the same 
firm have also supplied cars for use in Spain, Belgium, 
Jugoslavia, Egypt, Roumania, the Argentine, and 
other countries. Several models are manufactured, 
ranging from a four-wheel unit fitted with a 120-h.p. 
engine for suburban traffic, to an eight-wheel unit 
with two 275-h.p. engines, for long-distance work. 
Although some of the earlier models were fitted with 
petrol engines, all the cars now manufactured are 
equipped with Ganz-Jendrassik heavy-oil engines, 
and they are also all characterised by the employment 
of mechanical transmission. Up to outputs of about 
400 h.p., a single motor set is fitted, the only cases 
where two engines are used being those in which the 
power required is so high that a single engine would 
be too large and heavy to be conveniently accommo- 
dated. In explaining their preference for a single 
motive unit when the output is below 400 h.p., the 
makers emphasise that the employment of two units 
tends to increase the deadweight, to increase the first 
cost and cost of maintenance, and to complicate the 
control. 








Perhaps the most interesting units in the range of 
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Fie. 2. Szatina AccoMMODATION. 


traffic, capable of hauling two standard 8-wheel Pull- 
man cars at a speed of 90 km. per hour, or ten standard 
passenger coaches at a speed of 60 km. per hour, and 
an 8-wheel light-weight model with a maximum 
speed of 110 km. to 120 km. per hour. The chief 
difference between the two vehicles is that the former 
is equipped with two motive units and the latter with 
only one. The long-distance car is illustrated in Figs. 4 
to 17, Plate XIII, and Figs. 23 and 25, page 224, and the 
light-weight model in Figs. 1 to 3, and 18 to 22, above 
and en pages 216 and 217. Figs. 24 and 26, page 224, 
refer to a four-wheeled car, and will be considered 
later. Dealing with the long-distance model first, 
it may be mentioned that the conditions ruling on 
the Hungarian railways made it desirable to operate 
vehicles with a speed and tractive effort which, on the 
one hand, would be suitable to haul light express 
trains at the necessary speed, and on the other to 
handle the traffic of ordinary long-distance passenger 
trains. The vehicle illustrated, designed to meet 
these requirements, has seating accommodation for 
about 80 passengers, arranged in such a manner as to 
provide adequate comfort on long journeys. As 
already mentioned, it is capable of hauling two Pullman 
cars, of about 40 metric tons deadweight each, at 90 km. 
per hour, or 10 passenger coaches, of about 20 tons 
deadweight each, at 60 km. per hour. In order to 
enable standard express and passenger-train coaches, 
fitted with steam-heating equipment, to be employed 
as trailers, the railcar is equipped with a heating 
boiler capable of generating from 300 to 400 kg. of 
steam per hour at 60 Ib. pressure. The leading parti- 
culars of the vehicle are as follows: Length over 
buffers, 23-230 m. (76 ft. 24 in.); length over body, 
22-000 m. (72 ft. 2 in.); width of body, 2-930 m. 
(9 ft. 74 in.); height of roof above rail, 3-600 m. 
(11 ft. 9} in.) ; distance between bogie centres, 15-000 m. 
(49 ft. 2% in.); bogie wheelbase, 3°950 m. 
(12 ft. 10% in.); and loading area of luggage rooms, 
18 sq. m. (194 sq. ft.). The two engines develop a total 
of 440 h.p. at 1,200 r.p.m., or 550 h.p. at 1,450 r.p.m. 
The maximum speed on the level when running alone, 
or hauling the two Pullman cars, is, as stated, 90 km. 
per hour. With a train weight of 138 metric tons, 
the car has a speed of 25 km. per hour on a gradient of 
2-8 per cent., and the same speed is attained when 
hauling 240 metric tons on a gradient of 1-5 per cent. 
When running alone, a speed of 65 km. per hour is 
attainable on a gradient of 2-5 per cent. 





Ganz cars are a model intended for long-distance 





Turning now to the construction of the car, the 
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body follows recent developments in light construction, 
and is built of chrome steel having a tensile strength 
of 50 kg. to 60 kg. per square millimetre and a yield 
point of 35 kg. to 40 kg. per square millimetre. The 
whole structure of this car is electrically welded, 


and the majority of the profiles are composed of plates | 


and angles welded together or girders stamped out 
of plates. One of the ie assemblies is shown in 
Figs. 5, 8, 10 and 23. he chief consideration in 
designing this unit was that it should guide the car 
accurately on the rails, and be free from rolling 
motion or detrimental side play, bearing in mind 
that the car serves asa traction unit which is also carry- 
ing passengers. The latter consideration necessitates 
smooth motion, and as the bogie also accommodates 
the mechanical equipment, and is heavily loaded by 
the weight of the body and by the centrifugal force 
on the latter, a strong structure, free from elastic 
deformation, was required. As will be clear from Figs 
5, 8 and 10, the longitudinal girders are of box section, 
welded up from channel sections, and connected by 
transverse girders at right angles, as well as by a number 
of stays. This arrangement, apart from ensuring a 
rigid structure, also makes it possible to arrange the 
bearing journals taking the load so that they are on 
the centre line of the longitudinal girders, instead of 
the axle-boxes being on bracket extensions. The axle- 
box guides are not, therefore, subject to deformation. 
The wheel centres are steel castings with 71-mm. tyres, 
and the axles are of chrome-nickel steel and run in 
roller-bearing axle boxes. Particular care was given to 
the arrangements to ensure the satisfactory springing of 
the bogie. To ensure resiliency between the bogie frame 
and running gear, helical springs are employed exclu- 
sively, these being of the triplex type as shown in 
Fig. 9. With this arrangement, the two outer springs 
absorb the load under normal conditions and ensure 
shock absorption in the case of small shocks resulting 
from rail joints, &c. When specially violent shocks occur, 
as when taking a curve at high speed, the external 
springs would normally be deformed to a very high 
extent, but in such cases the inmost spring comes into 
action, thus absorbing oscillations of excessive ampli- 
tude and taking the heavier shocks. The exclusive 
employment of helical springs involves the accurate 
guiding of the axle-boxes in their horns, and the axle 
journals must therefore be arranged in the boxes 
themselves in such a manner that some tilting 
is possible. This is effected by employing double- 
row spherical roller bearings. With the arrangement 
described, special swing bolsters fitted with resilience 
arrangements are dispensed with. The carriage 
structure is insulated from the running gear by rubber 
cushions, which serve both to damp out mechanical 
vibrations and to prevent the transmission of noise. 
The arrangement of the rubber cushions 
the spring shoes is illustrated in Fig. 9, and 
be noticed that the cushion completely isolates 
the spring from the unsprung portions of the bogie. 
The arrangement of the rubber cushions inserted below 
the centre plate, and serving to isolate the coach 
body from the bogie, is illustrated in Figs. 6 and 7. 
It will be seen that not only are rubber dises provided 
immediately below the centre plates, but that the square 
extension of the latter is also separated from the bogie 
by cushions absorbing movement in the lateral direction. 
To ensure that no needless sound is transmitted, the 
fixing bolts are also isolated by rubber washers. 
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Typical Ganz-Jendrassik oil engines were described in 
ENGINEERING, vol. cxxxvii, page 606 (1934), and it is 
only necessary to mention that in the rail cars, the 
engine, shown in Fig. 25, is supported by four bolts 
on the girder frame ot the bogie, from which it is isolated 
by rubber cushions and sleeves. There is, therefore, 
double insulation between the engine and the car body. 
As will be clear from the various figures, the engine 
and reversing gear-bex are of unit construction, the 
main gear-box being a separate unit. Details of the 
reversing box are given in Figs. 11, 12, and 15 to 17, 
and it will be seen from Fig. 11 that the clutch is a 
multi-plate model. The clutch is of the dry type and 
is operated by means of the servo-motor shown at 
the bottom of Fig. 16. This motor is also shown in the 
lower right-hand corner in Fig. 17, the same view 
showing the clutch-operating mechanism. Reversing 
is effected by means of th upper servo-motor, shown 
in part section in Fig. 16. This motor is also shown in 
cross section to the left in Fig. 15, and from this 
drawing, and from Fig. 11, it will be seen that its opera 
tion slides a gear wheel along a layshaft located at the 
bottom of the box, this shaft also carrying the coupling 
at its outer end for the connection to the main gear-box. 
In the position of the reversing gear shown in Fig. 11, 
the drive between the input and output shafts is 
obtained through one pair of gears only. When, 
however, the lower wheel is moved to the right, it 
engages with the right-hand of the two wheels on a 
short layshaft shown in Fig. 12. The left-hand wheel 
on this shaft is in constant engagement with the right- 
hand wheel on the clutch shaft, shown in Fig. 11, so 


it will | 
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that in effect, reversal is obtained by introducing an 
intermediate pinien between the wheels on the input 
and output shafts. The selector rod is shown at the 
bottom of Fig. 11. 

The connection between the reversing and main gear 
boxes is made by means of an articulated shaft. The 
main box, shown in Figs. 13 and 14, enables five speed 
changes to be obtained, which are, of course, available 
in either direction of travel. By an ingenious arrange- 
ment, the five speed changes are obtained with only 
four pairs of gears, giving a relatively simple and com- 
pact box. The gear changes are effected by means 
|of multiple-dise clutches operated by servo-motors. 
| Referring to Fig. 13, showing a plan of the box, the 
coupling for the articulated shaft from the reversing 
box is shown on the left, while the two couplings 
| connected to the cardan shafts driving the bogie axles 
are visible on each side of the box extension at the 
bottom, as viewed in this drawing. As will be seen, there 
are four wheels on the main box input shaft engaging 
with four corresponding wheels on a layshaft above the 
main shaft, and in addition, there is a fifth central 
wheel on the exterior of the input shaft in permanent 
engagement, through an intermediate pinion, with the 
| wheel on the output shaft. 
all, marked a to e in Fig. 13. The five gear changes 
are obtained follows: For the first speed, the 
clutches b and e engage, all the others being disengaged, 
giving a drive through the wheels h, j, n, m, p. For 
the second speed, the engaged clutches are a and e, 
giving the drive through the wheels f, g, n, m, p. 
| For the third speed, the engaged clutches are b and 
|¢, giving the drive through the wheels A, j, 1, k and p. 
| For the fourth speed, the engaged clutches are a and c, 
| giving the drive through the wheels f, g, 1, k and p. 
| Finally, for the fifth speed, the clutch d only is engaged, 
giving a direct drive on to the wheel p. As mentioned, 
the final drive to the bogie axles is through two cardan 
shafts, which can-be seen in Figs. 8 and 10. Each shaft 
is fitted with two flexible couplings of the rubber-disc 
type. The transmission of power to the axles is 
effected by bevel gearing, totally enclosed as shown in 
Fig. 4. The whole of the machinery mounted on the 
bogies is accessible from the luggage compartment at 
the two ends of the car, but is insulated from them by 
means of a sound, heat and gas-proof partition. 
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Before continuing the description of the long-distance 
car, a brief reference may be made to the arrangement 
| of the gearing on the smaller Ganz four-wheeled models. 
| In this case the reversing gear is mounted on the bogie 
|} axle as shown in Fig. 26, and is of more conventional 
type, the final bevel on the transmission shaft engaging 
with two bevels, running in opposite directions, on a 

layshaft parallel with the wheel axle. Reverse or forward 
| motions are obtained by engaging one or other of these 
bevels to final reduction spur gears through a sliding 
dog clutch. The main gear-box, shown in Fig. 24, 





|is generally similar to that on the long-distance car 








There are five clutches in | 








LuGGaGE CoMPARTMENT. 


except that only four gears are available. The smaller 
box is therefore simpler in construction, the couplings 
for the final transmission shafts being mounted directly 
on the ends of the second motion shaft, and aot on a 
third shaft as shown in Fig. 13. 

Returning to the long-distance car, the cooling water 
for the engines is pump circulated through radiators 
mounted on the bogie frame at the end remote from the 
engine, as shown in Figs. 5 and 8. The cooling air is 
circulated by fans, shown in Fig. 8, which are driven 
from the main gear-box by a universally-jointed shaft. 
The cooling is thus entirely independent of the speed 
of the car. Both or either power unit can be controlled 
from either of the driver’s compartments, which are 
situated at the two ends of the car. A pneumatic 
remote-control system is employed for controlling the 
engines, and an electro-pneumatic system for changing 
the gears. Both power sets are operated by a single 
fuel lever and a single speed lever in each driver's 
compartment, the only other control being a lever 
by means of which one or other or both engines can 
be brought into operation or shut down. 

Careful attention has been paid to the elimination 
of unnecessary weight in the structure of the cars as a 
whole, while retaining ample strength to resist the 
high stresses set up when pulling heavy loads. The 
body skeleton is made from stamped steel sheet profiles 
of 3 mm. thickness. The wall sheathing consists of 
sheet steel of 2 mm. thickness, and the roof of sheet steel 
of 14 mm. thickness. There are two passenger com- 
partments separated by a short corridor with a lavatory 
on one side and a boiler room on the other, each 
compartment having accommodation for 32 passengers. 
Beyond these compartments are the luggage compart- 
ments and the driver’s compartments, with an entrance 
vestibule, having a door on each side between. Standard 
draw-bar and buffer gear is fitted at both ends, together 
with compressed-air brakes and auxiliary hand-operated 
brakes. The air brakes on both bogies are operated 
simultaneously from either end of the car, but the hand 
brakes can only be applied on the bogie at the end at 
which the driver is working. Each wheel is fitted with 
double braking shoes, adjustment being obtained through 
a system of equalising levers. In view of the high 
designed speed, external projections on the carriage 
structure have been entirely eliminated. Windows 
and doors are placed as far as possible within the 
plane of the outside sheeting. Although the structure 
is tapered in plan at the ends, the necessity of providing 
through communication to trailer coaches prohibited 
the ends being fully rounded off. The flooring in the 
various compartments is of 25-mm. ply wood, without 
joints, the wall panelling being also of ply wood without 
any visible frames or fillets. About half the windows 
in the passenger compartments are of the sash type, 
the remainder being fixed. Electric lighting is fitted, 
and two searchlights are provided at each end of the 
car. The boiler for providing steam heating throughout 
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service. A similar service will shortly be inaugurated 
between Budapest and Péco, representing a daily 


performance of about 470 km. 





DOUBLE-SCREED FINISHER FOR 
ROAD SURFACES. 


Tur Jaeger-Lakewood finisher depicted in the an- 
nexed illustration is adapted for use on concrete or 
bituminous road surfaces. It is the product of Messrs. 
The Jaeger Machine Company (Lakewood Engineering 
Company), of Columbus, Ohio, U.S.A., and possesses 
some interesting improvements on previous models. 
It is a tandem screed machine, but can be arranged 
with some modifications as a screed and tamping 
machine, and can also be fitted with a float belt. The 
model illustrated is fitted with a four-cylinder radiator- 
cooled engine developing 10-15 h.p. The traction 
wheels, 14 in. in diameter, can be supplied in several 
patterns, flanged or otherwise, capable of being quickly 
changed to run on kerbs or forms as necessary. All 
wheels are driven direct, without chains or idlers. The 
transmission embodies worm drives with 
rimken bearings, built-in differential and brake drums 
on both sides, for ease of steering. A single lever 
pulled to the right or left controls the steering. The 
forward working speeds are 8 ft. and 12 ft. per minute, 
and flexible throttle control enables any intermediate 
rate to be obtained. The reverse speeds range between 
40 ft. and 90 ft. per minute. 

The screeds work independently of each other. 
Their rate is 24 cycles per minute at a forward speed 
of 8 ft. per minute, and 36 cycles per minute at a 
forward speed of 12 ft. per minute, the cycles changing 
automatically with the forward speed of the machine, 
The screeds are of heavy box type of construction, 
not liable to twist. They have a bottom surface of 
the exceptional width of 12 in. and an adjustable 
stroke of from 6 in. to 10 in. The screeds are fitted 
with large reversible end shoes to give long life. The 
screws for setting the camber are accessible from the 
top of the machine and this adjustment can be very 
quickly performed. 

The screed movements are derived from double 
equalising connecting rods, reciprocated by a crank on 
the engine transmission. The screeds are supported at 
intervals by double hinged brackets and adjustable 
arms, the latter being connected to the screed by an 
wrangement of shock-absorbing springs, giving the 
«-called “ velvet touch” to the sereed movement. 
The screeds can be lifted automatically on the move- 
ment of a lever, by means of the cross-shaft and short 
chains visible in the illustration. The normal distance 
between the screeds is 7 ft. | in., allowing space for the 
attachment of other appliances such as a tamper or rake. 
The main frames are spliced and adjustable for width, 
number of standard width machines are 
constructed. The central panel carrying the complete 
transmission is standard for all widths. For trans- 
portation the machine can be lifted by two men in 
means of four corner posts and 
two-wheeled carriage fitted 





engine 


though a 


about 30 minutes by 
a single jack, and a 
underneath. 








THE LATE DR. A. BRAMLEY. 


We have recently been informed of the death, on 
July 19, at the early age of 57, of Dr. Arthur Bramley, 
head of the Department of Pure and Applied Science 
at Loughborough College, Leicestershire. Born at 
Halifax in 1878, he was obliged to leave school at an 
early age and served a full apprenticeship in the hosiery 
industry. He studied hard in his spare time, however, 
it the Halifax Technical College, and, in 1904, was given 
staff appointment there. Two vears later he secured a 
National S« holarship, tenable at the Royal College of 
Science, South Kensington, and after receivi the 
A.R.C.Sc. in 1008, carried out further research te and 
obtained the Diploma of the Imperial College (D.L.C.) 
in 1910 He finally became private research assistant 
to Professor J. C. Philip, F.R.S., and in collaboration 
with him conducted a number of researches on the 
solutions and ioni 


physico chemical properties of 


ymplexes, the results of which were published in the | 


Journal of the Further research 
in physical chemistry ga ned for him the degree of 
Doctor of Science of Londen University in 1916 

Dr. Bramley went to Loughborough as head of the 
Department of Pure and Applied Science in 1919, 
und in 1922, with the aid of a grant from the Carnegie 


Chemical NSocrety. 


s« holarship Fund of the Iron and Steel Institute, he | 


ommenced a series of investigations into the diffusion 


of various non-metallic elements into iron and steel, 


the results of which were published in a series of papers | 


in the Journal of the Iron and Steel Institute. His 
first report dealt with gaseous cementation of iron and 
steel, and this was followed by further reports on the 
diffusion of carbon and nitrogen into iron and steel 
By 1020, Dr. Bramley had presented six reports, all 
{ 


which wer (arnequ Scholarship 


printed in the 
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Memoirs, and, in March of that year, was awarded 
the Carnegie Gold Medal of the Institute. He had 
continued his work along these lines, and an account 
of an investigation by Mr. K. F. Allen and himself, on 
“ The Loss of Carbon from Iron and Steel when Heated 
in Decarburising Gases,” appeared in our columns, 
vol. cxxxiii, page 92, ef seg. (1932). A feature of all 
his work was the excellent microphotographic technique 
employed. We are informed that at the time of his 
death he was conducting further research into the 
diffusion of gases into steel, the results of which are to be 
ublished in the Journal of the Faraday Society. Dr. 
ramley was an exceptionally able educationalist, and 
his energy and enthusiasm for his work carried along 
all who were associated with him. He became an 
associate of the Institute of Chemistry in 1911, and 
was transferred to the rank of Fellow in 1918. He 
became a member of the Institute of Metals in 1921 
and of the Iron and Steel Institute in 1922, and was 
also for many years a Fellow of the Chemical Society. 








THE LATE MR. W. CUBITT. 


We regret to record the death of Mr. William 
Cubitt, which occurred on August 18, at his home, 
Rumney House, near Cardiff, where he had lived for 
upwards of forty years. Mr. Cubitt, who was engaged 
for many years on the design and construction of 
colliery machinery in South Wales, was born on 
August 11, 1849, and was the son of the late Mr. Joseph 
Cubitt, civil engineer. He received his education at 
Winchester College and served a pupilage of two 
years, from 1869 to 1870, under Mr. W. P. Struvé, as 
a mining engineer, and another three years, from 1871 
to 1873, to the firm of Messrs. Easton and Anderson, 
Erith, Kent, as a mechanical engineer, during which 
time he passed through the shops and the drawing 
office. In November, 1874, he entered into partner- 
ship with Mr. William Hely Llewellyn, and the firm 
of Messrs. Llewellyn and Cubitt were responsible for 
the construction of the Rhondda Engine Works, 
Ystrad, Rhondda Valley. years afterwards 
Mr. Cubitt set up a business on his own account, and 
during the years which followed was engaged on the 
design and construction of various engines and plant 
required for mining purposes of all kinds. He retired 
from his activities in 1915 at the age of 66. Mr. Cubitt 
served as a Justice of the Peace for many years. He 


Some 





became an associate member of the Institution of 
Civil Engineers as long ago as May 31, 1881. 


THE LATE MR. M. GRANT-DALTON. 


Ir is with regret that we note the death of Mr. 


| Malcolm Grant-Dalton, which took place on August 8, 


after a brief illness, at his residence, Buckland House, 
Lymington, Hants. Mr. Grant-Dalton, who was the 
fifth son of the late Mr. D. F. Grant-Dalton, of Shanks 
House, Wincanton, Somerset, and was born on Novem- 
ber 27, 1855, was a civil engineer, who spent most 
of his active life on railway-construction work. After 
receiving his general education at Marlborough College, 
he became an articled pupil of the late Mr. (afterwards 
Sir) William Shelford in October, 1873, and, under him, 
engineer on the Louth and East 
August, 1875, to December, 1877 


acted as resident 
Coast Railway from 








From January, 1878, he was resident engineer, under 
Mr. W. H. Thomas, on the works of the Manx Northern 
Railway, which position he retained until 1880. After 
serving for a few months as resident engineer on the 
North London Tramway works, he was appointed resi- 
dent engineer on the Hull Division of the Hull, Barnsley 
and West-Riding Junction Railway, remaining there 
until the opening of the line in July, 1885. After a 
period of service, jointly with Mr. W. H. Thomas, in 
connection with the Lincolnshire Marshes and East 
Coast, and the South Mablethorpe, Sutton and 
Willoughby Railway Bills, he entered the employment 
of Messrs. Wilkinson and Jarvis, in November, 1886, 
and was given charge of the survey and location of the 
Swedish and Norwegian Railway between Boden and 
Gellivara. Shortly after, however, in March, 1887, 
he proceeded to South America to take charge of the 
works of the Buenos Aires and Valparaiso Transandine 
Railway, as resident engineer, under Mr. James 
Livesey. Six years later, he was appointed general 
manager of the line, a position he continued to occupy 
for 10 years, after which he became consulting engineer. 
Mr. Grant-Dalton took up munitions work soon after 
the outbreak of the European War, but met with a 
serious accident while at work in December, 1917, 
since when he had been crippled. A former student 
member of the Institution of Civil Engineers, he 
was elected an associate member on February 1, 1881, 
and was transferred to full membership on May 20, 
1890. 








PHOTO-ELECTRIC REFLECTION 
METER. 


A PORTABLE photo-electric reflection 
measuring the approximate reflecting 
colour properties of paper, porcelain, textiles, powders, 
paints and other materials, has recently been designed 
by Messrs. Salford Electrical Instruments, Limited, 
a concern associated with Messrs. General Electric Com 
pany, Limited, Magnet House, Kingsway, London, 
W.C.2. The instrument can also be used for measuring 
the variations in surface texture of different samples 
of the same material, such as wood, and the trans- 
mission and absorption power of glasses and liquids. 

Essentially the meter consists of a photo-electri 
cell of the rectifier type, which is connected to a 
portable micro-ammeter by flexible leads. A lamp. 
dry battery, rheostat and switch are also provided, 
the whole being housed in a wooden box measuring 
7$ in. by 5} in. by 3} in. and weighing less than 3 |b 

The photo-cell is annular in shape, the central 
aperture being fitted with a small lamp bulb, which is 
so arranged that no direct light from it falls on th 
cell. The whole unit is mounted in a small metal 
holder, so that light is reflected on to the cell from 
the surface on which it is placed. This reflected light, 
of course, generates current in proportion to its intensity. 
and the strength of this current is indicated on the 
micro-ammeter. In operation, the holder is_ first 
placed on a surface of known reflection factor and the 
current is adjusted by means of the rheostat until the 
micro-ammeter pointer gives a full scale reading. Such 
a surface can be prepared by spreading freshly-prepared 
magnesium oxide on a nickel-plated disc. To invest 
gate differences in colour, appropriate filters are inserted 
| between the cell and a measured surface. 
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LABOUR NOTES. 


ResoLutTions sent in for discussion at the annual 
conference of the Labour Party, which is to take 
place in October at Brighton, reflect a growing 
tendency on the part of local labour parties to be 
critical of the trade unions. Skipton invites the 
delegates to declare that the financing of candidates 
should be the responsibility of constituencies, and that 
the trade unions should discontinue the practice of 
making grants for their own official candidates and pool 
the available funds so that all constituencies receive 
equal financial support.. The West Riding federation 
of divisional parties proposes that the trade unions 
should require their branches to affiliate to the con- 
stituency parties in their areas, and that the branches 
should be allowed their due share of the political funds. 





The Amalgamated Engineering Union asks the 
conference to instruct the next Labour Government 
to remove, ‘‘ immediately,’ bureaucratic control over 
the manual workers in all State establishments and 
vest the control in the hands of the workers. At the 
same time, all privately-owned industrial establish- 
ments should be placed under State direction and the 
control vested in the employed workers, who would 
utilise the services of the directors as might be found 

expedient.” 





The report prepared by the General Council for 
submission to next week’s Trades Union Congress 
at Margate deals in detail with the question raised by 
the circulars issued to trade unions and trades councils 
on the subject of disruptive organisations. It is 
stated that the circular to unions inviting them to 
consider amending their rules, where necessary, in 
such a way as would debar members of disruptive 
bodies from holding official positions, met with the 
following response: In agreement with the General 
Council’s policy, 41 unions ; placing the question before 
the union’s rule-making authority, 4 unions; no 
action proposed at present, 8 unions ; rules already give 
necessary power, 8 unions; not in agreement with 
General Council’s policy, 10 unions. 


The circular to trades councils, warning them 
that any such council which admitted disruptive 
delegates would be struck off the list of councils 
recognised by the Trades Union Congress, was endorsed 
by 283 councils. Eighteen councils dissented, but 
seven of them subsequently came into line. Eighty 
councils did not reply and have been reported to their 
local federations. Some are stated to be no longer in 
existence ; others are really local labour parties, and, 
1s such, are governed by the Liverpool decision of the 
Labour Party. 





The agenda contains resolutions by five unions 
ondemning the circular and calling upon the General 
Council to withdraw it. One is by the Amalgamated 
Engineering Union, and is in the following terms :— 

That this Congress protests most emphatically 
ainst the circular of the Trades Union Congress 
General Council, which requests affiliated unions to 
neorporate into their rule books a rule which would 
lebar Fascists or Communists from holding any office in 
their unions. This, in our opinion, is an attempt to 
stifle any action which might be hostile to the full-time 
ficial element of any union, and we, therefore, 
lemand the withdrawal of the instruction.” 


The number of trade disputes involving stoppages 
t work reported to the Ministry of Labour as beginning 
n July, was 46. In addition, 12 disputes which began 
‘efore July were still in progress at the beginning 
f the month. The number of workpeople involved 
n all disputes in July (including dadliptighs thrown 
ut of work at the establishments where the disputes 
eeurred) was about 27,100, and the aggregate duration 
f all disputes in July was about 114,000 working 
‘he aggregate duration of all disputes in 
progress in the first seven months of 1935 was about 
39,000 working days, and the total number of work- 
people involved in these disputes was about 123,000. 


lays 


The writer of the editorial notes in the August issue 
the Journal of the American International Associa- 
ton of Machinists, declares that “no proposed legis- 
ation was ever more bitterly opposed, or savagely 
ittacke, by organised business, than the Wagner- 


omney Bill,” which finally passed both houses and 
vas approved by President Roosevelt on July 5 last. 
“nee its adoption, the new law, the title of which is the 
National Labour Relations Act, has become anathema to 
Business, it is stated, “ which has declared its 
tention to ignore it on the ground that it is uncon- 
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for such legislation,” the Journal goes on to say, 
“* grows out of the determination of organised industry 
to prevent organisation of the workers except in unions 
owned and controlled by industry. It is safe to say 
that 95 per cent. of the strikes which have occurred 
in the United States could have been avoided if the 
provisions of the National Labour Relations Act 
had been voluntarily observed by employers—whose 
policy is ‘rule or ruin.” The Act is held by the 
writer of the note to be founded on sound principles. 
“Tt guarantees justice,” he says, “ alike for the worker 
and the employer. It cannot possibly injure anyone. 
It should be accepted by all of our citizens in the 
spirit in which it was enacted. It is the opinion of 
its creators that it will stand the test of constitution- 
ality. If it does not, then some other method of 
assuring economic freedom for those who toil must, 
and, eventually, will, be found.” 


Among other things, the National Labour Relations 
Act prohibits interference with, restraint or coercion 
of, employees in the exercise of their rights of self- 
organisation and collective bargaining; domination 
of or interference with the formation or administration 
of any labour organisation or the contribution of finan- 
cial or other support to it ; discrimination in regard to 
hire or tenure of employment, or any term or condition 
of employment with the object of discouraging member- 
ship in any labour organisation, though an employer 
is not precluded from entering into an agreement with 
a union, which represents a majority of his employees, 
making union membership a condition of employment ; 
discharge of or discrimination in any other form 
against an employee for filing charges or giving testi- 
mony under the Act; refusal to bargain collectively 
with representatives of the employees. 


The August issue of the Record, the journal of the 
Transport and General Workers’ Union, states that 
at the recent conference, on the subject of women’s 
wages, with the Engineering and Allied Employers’ 
National Federation, a request for an increase was 
put forward on behalf of members of both the Transport 
and General Workers’ Union and the National Union 
of General and Municipal Workers. It was contended 
that the existing minimum rate of 24s. was much below 
Trade Board rates and much below the rates paid to 
women workers in the tobacco, brewing, paint, colour 
and varnish and other industries. “ While the em- 
ployers did not,” the Record says, ‘“‘ defend the 24s. 
rate, they pointed out that only 33 per cent. of their 
workpeople were in receipt of it, the rest being on a 
minimum of 28s. per week, and that the piecework 
earnings were in the neighbourhood of 33s. per week. 
They promised to place the case put forward by the 
trade unions before their Management Board, and we 
have since received an intimation that the whole 
question has been referred to the various districts.” 


The Bureau of Mines in the United States Depart- 
ment of the Interior has published an interesting survey 
by William W. Adams and Virginia E. Erwin of quarry 
accidents in the United States in 1933. The cost of the 
publication is 10 cents, and it is obtainable from the 
Superintendent of Documents, Government Printing 
Department, Washington, D.C. In the course of their 
introduction, the authors say that the accident- 
frequency rate for the quarrying and related industries 
during 1933 was 9 per cent, higher than in the previous 
year, according to statistics ep on by the Demo- 
graphical Division of the Bureau of Mines from reports 
furnished by the operating companies. Progress in 
accident prevention was made by the industry in some 
States, notably Tennessee, Alabama and Maine, but 
an increase in accidents in other States caused the 
average rate for the United States as a whole to increase 
over that recorded for 1932. A lower accident rate 
was reported for the branch of the industry engaged in 
the production of marble ; all other branches reported 
higher rates for 1933. Reports covering all plants that 
were active in 1933 showed a total of 61,927 men 
employed, of whom 27,743 were engaged in and about 
the quarries and 34,184 in crushing stone, rock dressing, 
and the manufacture of cement or lime. 








The employees, the survey goes on to say, worked 
11,362,151 man-shifts, or 87,888,263 man-hours, an 
average of 7-7 hours per day per man. The average 
employee worked 183 days, or 1,419 hours, during the 
year; thus the amount of work per employee, con- 
sidering the entire industry as a unit, averaged 3-5 
days, or 27 hours, a week for a standard year of 52 
weeks. Accidents to the men while at work caused 
the death of 59 employees and resulted in the injury 
of 3,637, each injury involving the disability of an 
employee for more than the remainder of the day on 
which the accident occurred. As a result of the fatal 





—_, 


under 14 years of age their fathers. In view of the 
number of accidents that occurred during the year and 
the number of man-hours during which the employees 
were exposed to risk, the reports from the operating 
companies revealed a fatality rate of 0-67 and a non- 
fatal-injury rate of 41-38, the combined rate for both 
classes of accidents being 42-05 per million man-hours 
of exposure. These rates were higher than those for 
1932, which were 0-34 for fatal accidents and 38-14 
for non-fatal injuries, a combined rate of 38-48. 





The annual report of the National Federation of 
Swiss Employers’ Associations reproduces statistics 
showing that a decline took place in the general average 
of hourly earnings. The wages of foremen, heads of 
shifts and responsible workmen declined from 1 -65 fr. 
in 1932 to 1-63 fr. in 1933, those of skilled and semi- 
skilled workers from 1-45 fr. to 1-43 fr., those of 
unskilled workers from 1-11 fr. to 1-09 fr., those of 
women of 18 years and over from 0-74 fr. to 0-72 fr., 
and those of young persons under 18 from 0-62 fr. to 
0-56 fr. On the other hand, real wages showed a 
marked rise. The index for the average daily earnings 
of the four first classes of workers referred to, taking 
the 1913 figure as 100, was 165 in 1933 as against 
159 in 1932 for the first group, 160 as against 154 for 
the second, 160 as against 157 for the third, and 149 
as against 147 for the fourth. Young persons under 
18 formed the only group for whom the index of average 
daily real wages showed a decline; in their case it 
fell from 116 to 110. Average hourly real earnings, 
it was said, showed a still more marked advance. 


The report suggests that the introduction by statute 
of a general restriction of hours of work is attracting 
less attention than formerly, either because the present 
situation itself imposes reductions of steadily increas- 
ing extent or because the consequences which would 
follow systematic and general measures of this kind 
are now recogni The employers’ associations are 
encouraging the adjustment of hours of work to present 
possibilities, and they fully understand the desire of the 
authorities to restrict overtime as far as possible, 
Certain associations have themselves laid down regula- 
tions modifying the normal working week and the two- 
shift system, in order to avoid unhealthy overproduction 
and price-cutting. With a view to smoothing out 
certain difficulties which were encountered, such asso- 
ciations have obtained the assistance of the National 
Federation of Swiss Employers’ Associations. 





In its report for 1934, the British Board of Education 
expresses the opinion that many employers do not 
realise that the conditions affecting recruitment to their 
industries are no longer what they used to be. “ In 
some industries,” it is added, ‘‘ shortage of juvenile 
labour is already foreseen as possible, and it is stated 
that the number of young persons in training for skilled 
craftsmanship is in some cases insufficient, even for 
present needs. There is always the danger that pro- 
longed attendance at school may tend to divert boys 
and girls from industrial occupations or lead them 
to the office rather than to the workshop. These 
difficulties are increased by the removal of the most 
intelligent children from the pool from which industry 
has been accustomed to draw the bulk of its recruits, 
Some readjustment of the relations between industry 
and the schools will be necessary if industry is to main- 
tain its efficiency.” 





A novel experiment in what is called in the United 
States, “* work relief ’’ is being tried in Indiana, Arti- 
ficial legs are to be manufactured for persons in that 
State who are in need of them, but are unable to buy 
them. About 20 physically-handicapped men on the 
relief rolls are to be employed on the work. There are 
more than 9,000 persons in the State in need of artificial 
legs but unable to buy them, and if the experiment 
proves successful, if, that is, the work can be satis- 
factorily done by relatively unskilled men, it is planned 
to manufacture at least 1,000. 


A new Cuban law extends to employees and work- 
men the right to an annual vacation of fourteen days 
with pay. Seven days’ holiday with pay are also 
granted to workers who have had six months’ con- 
tinuous employment with one person or firm. Wages 
for the holiday period are to be paid in advance, and 
the law is to be binding on all employers of more than 
five persons. Agricultural workers and domestic 
servants are excluded, 








PropvuctTion oF MINERALS IN THE UNITED STATES.— 
The mineral production in the United States during 
1934, including metals, non-metals and fuels, was valuec 
at 3,350 million dollars, an increase of 31 per cent. over 
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il and, therefore, null and void.” “‘ The need 


accidents, 41 wives lost their husbands and 78 children 


the total for 1933. 
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COLLOIDAL CLAY. 


Tue study of colloids has made remarkable progress 
in recent years and occupies an increasingly important 
position in the realms both of pure science and of 
manufacturing industry. This applies in a special 
sense to certain products, of which colloidal on is 
one, that have lately formed the subject of much inten- 
sive research and are finding many new applications 
in industry. 

Bentonite is, in many ways, one of the most interesting 
of the colloidal clays or clay-like materials to which 
much attention is now being given. It is suited to 
many varied and important applications, as for example 
in the preparation of foundry moulding sands, paint 
manufacture, in soap and detergents, for bleaching and 
purifying oils, and in numerous cases where an efficient 
bonding medium, emulsifying agent, or the like, is 
required, One of the latest fields of usefulness in this 
latter connection is in the preparation of road emulsions. 
In foundry practice it has been found that a synthetic 
sand made up in suitable proportions of clean sand and 
bentonite is often better than the natural bonded sand 
hitherto used, as better control can be exercised over 


the moulding mixture, leading to more uniform results, | 


and better surface finish, while less watering is needed, 
and improved permeability, and consequently reduced 
risk of blow-holes, is obtained. 

Bentonite is now largely used with hydraulic cements, 
especially Portland cement, improving its plasticity 
and workability, and increasing its strength ; and for 
this purpose, in virtue of its water-holding properties, 
it has proved extremely useful. In other ways, too, 
as in the surface finishing of concrete, and as a special 
waterproofing agent, mixed with oil or bituminous 
matter, it is being increasingly employed. 

According to a recent U.S. Geological Survey Bulletin, 
bentonite has the greatest efficiency for absorption 
known to nature. J. N. Wilson (in Sands, Clays and 
Minerals, August, 1934) has stated that a paste of 17 per 
cent. bentonite and 83 per cent. water is the thickest 
mixture that can be prepared free from lumps, and this 
will just flow throngh a } in. diam. pipe under ordinary 
water pressure. A paste of 10 per cent. bentonite 
and 90 per cent. water is the thickest that will flow 
through a jin. pipe under its own weight. Its 
suspending properties are thus unique, and, together 
with viscosity, may be greatly increased by adding 
0-5 to 1-25 per cent. of magnesium oxide or caustic 
calcined magnesite to the bentonite; but sodium 
chloride and many other soluble salts markedly 
decrease the swelling power and permit the bentonite 
to be broken down more easily. 

Bentonite when free from moisture contains about 
64 to 65 per cent. of silica and 21 per cent. of alumina, 
together with iron oxides and magnesia and traces of 
soda, potash, etc. The soda may sometimes be present 
to more than 2 per cent. According as the alumina is 
resistant or non-resistant to the action of sulphuric acid, 
the mineral is called bentonite or sub-bentonite. 
Generally, it may be defined as a rock containing 75 per 
cent. or more of the crystalline clay-like minerals, 
montmorillonite or beidellite, mainly found in the States 
of Wyoming, South Dakota, Utah and California, and 
in Canada, in British Columbia and Alberta, as 
well in China and Cumberland. The Wyoming 
brand, under the name of Volclay, was produced to the 
extent of 70,000 tons in 1929, but this figure has been 
considerably increased since that date. It occurs in 
beds of varying thickness which are said to have 
originated from devitrification and decomposition of 
glassy ash of volcanic origin during the Palaeozoic 
or Tertiary periods. It is usually marketed in lump 
form, but can be easily broken down into a very 
fine impalpable powder, with particles of colloidal 
dimensions and probably of lamellar form to which it 
may quite possibly owe much of its remarkable 
absorptive powers. Volclay absorbs from 5 to 6 times 
its weight of water and swells from 14 to 16 times its 
dry bulk. The particles are of course ultramicroscopic, 
but indirect tests would seem to indicate a shape 
comparable with that of mica. 

Formerly the material was probably of mueb smaller 
particle size and more strictly of a colloidal nature than 
China clay, but with the new methods now being 
used on a large scale in Cornwall, by Messrs. English 
Clays Limited, and other firms, colloidal kaolin is now 
being produced by separation and removal of the 
larger particles, quite comparable with the best grades 
of bentonite ; and like this it is finding an increasing 
range of usefulness, ¢.g., in soaps, paints, leather 
manufacture, cosmetics, ete. 

Clay and other earths have long been used in some 
form or other for cleansing purposes, and during the 
last year or two, colloidal clay has evoked considerable 
interest as a useful constituent for soaps, especially 
in Russia. There are said to be large supplies of 
suitable kaolin near Moscow, and Russian soap chemists 
have been carrying out a considerable amount of 
research with a view to utilising them in soap making. 


as 


Earlier work by Weston and others in this field is | including the Congo, and Czechoslovakia each with 26, | period, and the total available pay load from 797,08 Ib. 
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| well known, and this has been confirmed in Russia, to | and the United Kingdom with only, 24. 
the effect that colloidal clay has marked detergent | this category, as in every other, that the capacities 
properties of its own, and that when added to soap/|of the units must be considered in arriving at the 


increases its cleansing power, absorbs free alkali, 
imparts a better texture and softness to the product, 
while it is much cheaper than oil or fat. 


Bentonite is often called 
marked detergent properties even when used alone, 
though it does not give a lather. In the fat charge for 
ordinary soap, it is said that it can rep from 
25 to 50 per cent. of the oil or fat ordinarily used, and 
| such soaps have now been on the market for some time. 
| As a paint constituent, both bentonite and colloidal 
kaolin are of considerable interest from the point of 
view of improved covering power, suspensibility, 
| binding power, oil absorption, plasticity and general 
workability. The clay is said to form a vehicle of 
marked activity for carrying soluble colours and dyes, 
at the same time permitting larger additions of inert 
material without prejudice’ to workability, and in- 
creasing cohesion and binding power. In ready- 
mixed paints and dipping paints it prevents undue 
settling ; and as an extender it forms a homogeneous 
|mixture with the pigment. In addition to binding 
|the particles it subdivides those of the coloured 
| pigment, thus reducing the intensity of the latter and 
| enabling shades to be produced which would otherwise 
| be obtainable only with difficulty. 

| In view of their general usefulness and further 
possibilities as yet undiscovered it cannot be said that 
|either kaolin or bentonite are very widely distributed, 
| although there are apparently very large supplies in a 
|few favoured localities. The China clay industry in 
| Cornwall, as is only too well known, has in recent years 
| suffered from over-production and falling markets ; 
but as a result of reorganisation and the intensive 
| research now being carried out for the discovery of new 
uses, it is hoped that the position will materially 
improve. 
obtained and further developments are anticipated. 














| COMMERCIAL AIR FLEETS. 


THOUGH progress continues in the use made by the 
civil populations of Europe of the air travel facilities 
made available by the great air lines, it cannot yet be 
said that the progress is commensurate with the 
advantages that they afford, and it is still impossible 
to predict when a great change in the rate of usage, 
and a consequent demand for much enlarged fleets, 
will materialise. It may, however, be of some interest 
to compare the relative positions of the operating 
companies in the various countries, not upon any 
financial basis, with all its involved issues of national 
subsidies and the like matters, but on the actual returns 
of numbers of machines registered, the pay-load 
available, the mileages of the routes covered, and the 
average cruising speeds. The data for such a compari- 
son are rendered available in a ** Resumé of Commercial 
Information’ prepared by the Directorate of Civil 
Aviation, and entitled Regular Air Transport Companies 
in Europe. 
tion as at December 31, 1934. 








companies, and must be taken as showing, not merely 
the appreciation of the advantages of aircraft as a 
means of rapid transport, but also, perhaps, the desire 
to utilise them to the fullest extent possible by having 
machines available at all times without the necessity 
for adhering to a time-table. 
Kingdom has third place among the European nations, 
being surpassed only by France and Germany. France, 


it seems, has 1,788 registered machines, and Germany | this figure is exceeded by those for five other European 

1,425, the United Kingdom coming next with 1,174. | Countries, as previously stated. It would be inter- 
| Naturally, such returns must include a great number | esting to know whether the number of accidents per 
|of small aircraft, but their value, as an index to the | mile flown or per trip bears any relationship to th 
| national outlook on air travel, must be acknowledged. | average cruising speed, but the data for investigating 
| In spite of that contention, because of the wide dissimi- | this are not available. 


larity between the machines included in this classifi- 
cation, the figures cannot be accepted as an absolute 
|index to the attitude of the various peoples towards 
javiation. It is satisfactory to note in this connection 
| that Great Britain occupies a by no means negligible 
position. 

On the basis of the number of aircraft engaged 
in regular air transport services and working to a 


time schedule, however, the position is somewhat | interest to include some of the figures here for reference- 
In the cases of the United Kingdom and | In the first place, as might be expected, the figures 
France, it should be noted that the figures given below | show a considerable reduction in eomparison wit 
| do not include such machines as are held in reserve | those for the previous year. 
In this respect, | year, for instance, only 25 air-transport companies 


different. 


|or are used for special charter work. 





} 


| 


It is thus a | particularly when the extent of the Commonwealth 
useful constituent of soap and not a mere filler. | of British Nations is borne in mind. 
‘mineral soap” and has | 


Already some important results have been | 


Return showing Details of Fleets in Opera- | of which is 145 m.p.h. 


Some indication of the state of air-mindedness of | Spain, and France’s fastest commercial aeroplanes 
the nations may be obtained from the total numbers of | are four of the Breguet 393 T type, with a cruising 
machines registered as civil aircraft in each country. |speed of 137 m.p.h. 
Such figures include machines in private ownership, | regard to high-speed commercial aeroplanes is a by 
as well as those under the control of the great operating | no means enviable one, as from the statistics we are 


On that basis, the United | 
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It is true, in 


relative positions, but it cannot be contended that the 
British position gives cause for any undue elation, 


The sizes of the individual components of the air 
fleets, as has been said, should be considered, and the 
returns of total available pay load provide an index 
which includes that factor. On this basis, Germany 
again leads with 382,523 Ib., France follows with 
231,569 lb., and Italy is third with 140,000 lb. The 
United Kingdom takes fourth place with 116,327 |b. 
Since Germany operates with her machines a total of 
23,795 route miles, while the United Kingdom deals with 
13,471 miles of routes, it would appear that Messrs. 
Imperial Airways, Limited, only provide a little more 
than half the load carrying capacity per route mile 
that the German air-transport companies do. It is, 
of course, our intention here merely to call attention 
to the statistical data, and not to discuss the question 
of subsidies and such matters, which may affect 
comparisons between the nations. Every week the 
aircraft owned by the German organisations cover 
271,546 miles, those of Air France cover 124,046 miles, 
those of the two operating companies in the Nether- 
lands 79,667 miles, the four concerns in Italy cover 
74,642 miles, and the United Kingdom machines 
traverse 54,500 miles. 

A factor that has given rise to much discussion in 
recent times is that of the speeds of air liners, and 
some information on this matter is obtainable from 
the above-mentioned source. Naturally, as progress 
is made, newer machines of high speed are put into 
service on the most suitable routes, and a general 
speeding-up results from the changes instituted. 
Switzerland, with her fleet of twenty machines, averages 
121 m.p.h., while the corresponding figure for both 
Germany and Sweden is 118 m.p.h. Italian machines 
average 115 m.p.h., those of France 112 m.p.h., and 
those of Great Britain 110 m.p.h. ; the last-mentioned 
|tigure is equalled by both Spanish and Yugoslavian 
| aircraft. 

It is in the matter of speed that progress may 
be expected by the travelling public, any 
increase in service speed that can be made without 
reducing safety or comf rt, must tend to deflect traffic 
from other means of transport which cannot compete 
with aircraft with regard to speed. An examination 
of the information available on the operational cruising 
speeds of the fastest machines in use will show the 
| prevailing tendency. The fastest machines of all 
are owned by Germany, which has four Heinkel He.70 
aeroplanes with a cruising speed of 186 m.p.h. Switzer- 
land has two machines capable of cruising at 180 m.p.h., 
one with a cruising speed of 170 m.p.h., and four with a 
speed of 165 m.p.h. Italy’s fastest machines are three 
of the Junkers Ju.52 type, having a speed of 174 m.p.h., 
and Sweden has one Northrop Delta machine with a 
speed of 170 m.p.h. A Fokker F XX machine owned 
by Holland is capable of cruising at 154 m.p.h., and 
Czechoslovakia has one machine, an Avia 51, the speed 
One fast machine, a de Havil- 
| land Dragon with a speed of 140 m.p.h., is owned by 





as 





Great Britain’s position with 


| quoting, it appears that our fastest machine is 4 
| de Havilland Diana with a cruising speed of 135 m.p.h., 
and we have only one of these. This is a little surpris- 
ing in view of the speed records held by machines of 
| British design. 
With regard to the average cruising speed of the 
| whole fleet, our position, however, is not so bad, the 
| figure for Great Britain being 110 m.p.h., although 


| Since the conditions under which commercial aircraft 
operates in the United States differ materially from 
those existing in Europe, no useful purpose would be 
served by comparing the statistics for the two Contt- 
nents. As, however, details of the fleets in operation 
| on January | last of the regular air-transport companies 
of the United States have been issued by the Directorate 
of Civil Aviation of the Air Ministry, it may be of 





| 





At the beginning of this 





| the eountry holding pride of place is Germany, with | were operating, instead of 31, which was the figure 
173 machines, followed by France with 104, Italy with | for January 1, 1934. The total number of aircraft 
| 54. the Netherlands with 45, Poland with 34, Belgium, | in service has declined from 491 to 350 in the same 
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to 695,200 lb. Apparently, however, the machines 
in use in January last were rather larger and more 
powerful than was the case in the previous January, 
since the average horsepower per aircraft was 752 and 
719, respectively, for the two dates, and the corres- 
ponding figures for the average pay load per machine 
were 1,986 Ib. and 1,625 lb., respectively. The United 
States commercial air fleet contains a considerable num- | 
ber of high-speed units, although none equals the 
speed of the German machine above mentioned, Fifty | 
machines, however, have operational cruising speeds 
of 150 m.p.h. or more, and one, a Northrop Gamma 
2D, has a speed of 175 m.p.h. It is not surprising, 
therefore, that the average operational cruising speed 
of the whole American fleet is higher than that of any 
European country, being 124 m.p.h., and this high 
figure is lower than that for the previous year, which was 
131 m.p.h. In view of these figures and those given 
above for some European countries, we may look for | 
some improvement in the operating speed of British 
commercial aircraft, since speed is the only real advan- | 
tage which the aeroplane has over other means of 
transport. 








22:°5-H.P. HIGH-SPEED AIRLESS - 
INJECTION ENGINE. | 


I is no exaggeration to state that the high reputation 
enjoved by British oil engines for road vehicles is | 
| n no small measure to the products of Messrs. L. 
G irdner and Sons, Limited, Barton Hall Engine Works, 
Patricroft, Manchester, The introduction by the firm 
ofa new model, having a smaller capacity per cylinder, . 4 
Ss therefore an event of considerable interest to those 
‘ssoclated with road transport. The new model, which 
~~ illustrated in Figs. 1 to 3 on this page, has a cylinder | 
ore of 3} in. and a piston stroke of 5} in., as compared | 
vith a bore of 4} in. and a stroke of 6 in. for the older Sditltialasl on the near side to render the engine suitable 
‘ell-Known “ L.W.” models. The new unit is a four- | for forward control. 
cy ler model designed to meet the increasing demand | Turning now to the details of the design, the heads, 
ngines suitable for relatively light chassis, and is | which, as stated, are of aluminium alloy, are cast in 
to have the highest power-weight ratio so far | blocks of two, each carrying renewable valve and 
ned in airless-injection engines for road use. Actu- | injector seats. The vertical overhead valves, the valve 
weight of the bare engine is 575 lb., or with | levers, sprayers, and other mechanism are enclosed in 
“rectne starter and light flywheel, 684 Ib., while the |aluminium covers, which also form the air-intake 
ted horse-power is only 65 per cent. of that which the passage. The four aluminium-alloy cylinders are cast 
© is capable of developing. While embodying | in one block fitted with hardened liners of the dry type. 
of the features which have made the older range | The water passage to the cylinder head is external to the 
fae famous, the new units have a number of out- | copper-asbestos cylinder head joint, the external! pipes 
‘nding features. Among these may be mentioned, in | being visible in Fig. 1. The Elektron metal crankcase 














Fie. 3. Front Enp or ENGINE. 


lar, an aluminium-alloy head with renewable | carries the crankshaft in five bearings lined with white 
seats, the embodiment of the air-intake passage | metal, the camshaft being mounted in six bearings. 


the 





NEAR-SIDE OF ENGINE. 


|feet. The oil passages are of large area and are 
integral with the casting. The case extends well below 
the centre line of the shaft, and the lower face is closed 
by a readily-detachable sump casting in Elektron metal. 
| The crankshaft is of nickel-alloy steel made from a solid 
forging. The shaft is of large diameter to ensure 
rigidity, and the journals and pins are lapped to fine 
| limits. It is flanged to carry the flywheel, and drilled 
| for pressure lubrication. The connecting rods are of 
|H section, and are of forged alloy-steel with central 
| Suets for the oil supply to the small-end bearing. The 
| big ends are lined with white metal, the shells being 
|held by two bolts, The small-end bearing is bronze 
bushed, and the gudgeon pin, of unusually large 
diameter, is of the full-floating type. The pistons are 
of aluminium alloy, and have an open combustion 
chamber formed in the crowns. It is stated that the 
construction and material used entirely obviate piston 
slap. The camshaft is carried in five white-metal 
lined bearings and one ball bearing. It is driven from 
the front end of the engine by a triple roller chain, 
which also serves to drive the dyname. An eccentric- 
ally-mounted idler sprocket is provided for chain 
adjustment, and the camshaft chain wheel is slotted 
in the bolt holes to permit of accurate timing. 

The fuel pump and governor form a separate unit, 
mounted on the near side of the engine in an accessible 
position, as shown in Fig, 2. The drive is transmitted 
to the pump camshaft by helical gears. The shaft 
gear slides axially on helical splines, and is coupled 
to the governor, thus giving automatic advance and 
retard of injection timing. The pump is of the well- 
known C.A.V.-Bosch type, but is operated by Gardner 
cam gear, and is fitted with duplex plunger return 
springs. The governor is of the usual centrifugal type, 
as fitted to the “‘ L.W.” series of engines. The whole 
governor system is totally enclosed and flood lubricated 
from the main system. The sprayers are of the Gardner 
multiple-hole type, similar to those fitted to the earlier 
engines. The gear-type lubricating oil pump is driven 
by helical gears from the main camshaft, and carried 
on the main case projecting into the base chamber. 
The filters are readily accessible for cleaning. 

As regards the accessories, the water-circulating 
pump, which is mounted on the off-side of the engine, 
as shown in Fig. 1, is positively driven and incorporates 
a self-adjusting gland. The dynamo and _ starter, 
mounted on the opposite side, can be seen in Fig. 2. 
A vacuum-brake exhauster pump of the reciprocating 
type, together with a fan, can be fitted if required. 
When supplied, the former is built into the engine and 
automatically lubricated from the main system. The 
fan is belt-driven from a pulley on the crankshaft. A 





cylinder head covers, aluminium-alloy cylinders In addition to the usual webbing, great rigidity is 
rem wable hardened liners, an Elektron crankcase | ensured to the crankcase by ten through bolts extending 


gh bolt construction, and the location of the | from below the crank centre line up to the cylinder 





thermostat of the positive type, to control the tem- 
perature of the cooling water, is fitted as standard, 
and a thermometer can be fitted if required. The 
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design is arranged so that the engine can be used either 
for unit construction or with a separate gear box, The 
mounting brackets are arranged for three-point 
suspension, but the front bracket is adaptable to give 
four-point suspension if required. The engine develops 
53 brake horse-power at 2,000 r.p.m. The fuel con 
sumption is 0-37 lb. per brake horse-power hour at 
1,000 r.p.m., rising to only 0-38 Ib. per brake horse- 
power hour at 2,000 r.p.m. The lubricating oil con- 
sumption varies between 1 gallon per 1,000 miles and 
1 gallon per 1,500 miles, according to the conditions of 
use. If necessary, the engine may be started by hand 
from cold without the use of any auxiliary heating 
device. 





TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details er be obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case. 

Normalising Furnace, oil-fired. Indian Stores Depart- 
ment, Simla ; September 7. (T.Y. 5,211.) 

igricultural Implements, comprising tractors, ground 
rollers, and mowers. Indian Stores Department, Simla ; 
September 12. (T.Y. 5,213.) 





Augers, Scotch screw-eyed, and for sleeper-boring 
machines. South African Railways and arbours, 
Johannesburg ; September 30. (T.Y. 10,053.) 

jerial Cable, triple-braided, hard-drawn copper. 


State Electricity Commission of Victoria, Melbourne ; 
September 16. (T.Y. 10,055.) 

Power Boards, three, for telephone exchanges. Posts 
and Li ow Department, Melbourne ; September 17. 


(T.Y. 10,056.) 
Fire Engines, three. Ministry of the Interior, Cairo, 
Egypt; September 26. (T.Y. 5,216.) 


Machine Tools, comprising a 13-in. serew-cutting, 
sliding and surfacing centre lathe and a hack-sawing 
machine with accessories. Ministry of Public Works, 
Cairo, Egypt; September 26. (T.Y. 5,221.) 


Switchgear, totally enclosed, comprising three complete 


switchboards Electricity Supply Commission, Cape 
Town ; October 2. (T.Y. 10,057.) 
Telephone Switchhboards, private branch exchange, 


415 Union Tender and Supplies Board, Pretoria ; 
September 27. (T.Y. 10,058.) 

Static Tranaformers, oil-immersed, 58 State Elec 
tricity Supply and Telephone Administration, Monte- 
video ; October 18. (T.Y. 10,059.) 

Transformers, three, oil-immersed, natural-cooled, 


300 kVA, three-phase 
Cape Town ; October 2 


Electricity Supply Commission, 
(T.Y. 10,060,) 

High-Tenasion Cable, 6,500 yards, also 25 underground 
eable-joint boxes. Electricity Supply Commission, Cape 
Town ; October 2. (T.Y. 10,061.) 


X-Ray Apparatus, also X-ray table, short-wave 
(diathermy apparatus, and other equipment. Depart 
ment of Public Health, Cairo ; October 7. (T.Y. 10,063.) 


Wireless Equipment, comprising radiophone trans 
mitting set, television equipment and radio components 
Ministry of Education, Egypt; October 8 
(T.Y. 10,064.) 

Battery Plates, ready-burnt. 


Department, Wellington, N.Z. ; 
10,066.) 


Giza, 


Post and Telegraph 
October 17, (T.Y 


Electricity Generating Plant. including also accessories, 
switchgear, poles, stays and cross-arms, distribution 
equipment for street lighting, consumers’ connections and 


the necessary accessories. Prieska Municipality, South 
Africa ; October 9. (T.Y. 10,067.) 

Motor Water Cart Ministry of the Interior, Cairo, 
Egypt, September 19. (T.Y. 5,225.) 








Reoent Marerrorm Sutrs.—Three tramp vessels, two 
colliers, a trawler, and a small coasting ship for service 
on the East African coast are among the Maierform 
vessels which are being launched and completed within 
the next few months. Two of the cargo ships are for 
Norwegian owners, and are built and engined by Messrs 
Bremer Vulkan, Vegesack, Germany One of these, 
the Sonnavind, is for Messrs. Brunn and Van der Lippe, 
and is due for completion towards the end of the year 
whilst the other is for Mr. Anders Jahre, Sandefjord, | 
wad has just completed her trials. ‘The third tramp ship 
* for Messrs. The Poseidon Shipping Company and is 
about to be launched. The first of the colliers, which is 
practically complete, for Messrs. W. Traber and 
Company, Hamburg, and the second is for Messrs. O. A. 
Miiller and Company, Hamburg, and is due for comple- 
tion towards the of the year. The trawler, the 
Peter Hendriks, has been built at the Seebeck Yard, 
Wesermiinde, of Messrs. Deutsche Schiff und Maschinen- 
bau A.-G. (Desehimag) for Messrs. The Aberdeen Steam 
Trawling and Fishing Company, Limited. Her sister 
ship, the Neil Mackay, was launched earlier in the year 
and is shortly due for completion. The small coaster. 
Tayari. has already launched and is now fitting 
out. She will leave at an early date to take up duty 


is 


end 


been 


on behalf of her owners, Messrs. The United Netherlands 
The office of Messrs. Maierform | 
, in London, is at 110, Fenchurch-street, E.C.3. | 


Steamship Company. 
G.m.b.H 
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PERSONAL. 


Messrs. Snort AND Mason, Limrrep, Aneroid Works, 
Walthamstow, London, E.17, have purchased the 
business of Messrs. S. and A. Calderara, previously of 
Springfield Works, London. Mr. A. E. Calderara, the 
late proprietor, is joining Messrs. Short and Mason, and 
his plant, equipment, personnel, and technical staff are 
being merged into their organisation. 

Messrs. Macrome, Limrrep, have removed their 
works from 123, Sand Pits, Birmingham, 1, to a more 
commodious site in Berkeley Road East, Hay Mills, 
Birmingham. 

Mr. F. 8. Mockxrorp has been appointed manager of 
the aircraft department of Messrs. Marconi’s Wireless 
Telegraph Company, Limited, Electra House, Victoria 
Embankment, London, W.C.2. Caprary J. M. Furnrvat 
has been appointed manager of the Marconi my Ay 
new aircraft works at Hackbridge, Surrey, where he will 
assume full control of all aircraft wireless research and 
development work. 

Dr. H. D. H. Drane is ree practice as a 
technical consultant and is closing his office at 66, 
Hanover-street, Liverpool, 1, preparatory to joining 
Messrs. High Speed Steel Alloys, Limited, Ditton-road, 
Widnes, in a new appointment, on October 1. 

Tue Execrrica, Inpustries BENEVOLENT Associa- 
TION inform us that, on and after September 7, their 
address will be 36, Kingsway (5th Floor), London, W.C.2. 


Messrs. Georce Conen, Sons anp Company, 
Lamrrep, 600, Commercial-road, London, E.14, have 
built large new showrooms for their second-hand 


machinery department at Wood-lane, Shepherd’s Bush, 
London, W.12. From this address their second-hand 
machinery business, in London and Southern England, 
will in future be conducted, and clients are now asked to 
write on machinery matters to the Wood-lane address. 
The firm's other addresses remain unchanged. 


Messrs. James Hopexrnson (SAtrorp), LIMITED, 
Ford Lane Works, Pendleton, Salford, 6, Lancs, are 
removing their London Office from Sentinel House, 
Southampton-row, W.C.1, to Brettenham House, 
Lancaster-place, Strand, W.C.2, on September 2. 








BOOKS RECEIVED. 


Ministero dei Lavori Pubblici. Servizio Idrografico. 
Publication No. 18 Le Acque Sotterranee in Italia. 
Regione Pugliese. Rome; Istituto Poligrafico dello 


Stato. [Price 30 lire.] 

The Sociology of Invention. An Essay in the Social 
Causes of Technic Invention and some of its Social 
Results ; Especially as Demonstrated in the History of 
the Ship. By Dr. 8. C. Grrytmmtan. Chicago: Follett 
Publishing Company. [Price 2 dols.] 

Symposium on Paint and Paint Materials. Philadelphia 
Regional Meeting of the American Society for Testing 
Materials, March 6, 1935. Philadelphia, Pa. : American 
Society for Testing Materials. [Price 1 dol. 50 cents.]} 

Department of Scientific and Industrial Research. Forest 
Products Research Records. No. 1. The Testing of 
Timbers at the Forest Products Research Laboratory. 
[Price 6d. net.] No. 2. Strength Tests of Structural 
Timbers. Part 1. General Principles with Data on 


Redwood from Gefle and Archangel. [Price 6d. net.] 
London: H.M. Stationery Office. 
Department of Overseas Trade. No. 616. Economic 


Conditions in Algeria, Tunisia and Tripolitania, March, 


1935. Report. London: H.M. Stationery Office. 
[Price 3s. net.) 
United States Bureau of Mines. Bulletin No. 386. 


Quarry Accidents in the United States during the 
Calendar Year 1933. {Price 10 cents.] Washington: 
Superintendent of Documents. 

Chamber of Shipping of the United Kingdom. 1934-35. 
Annual Report and Report of Proceedings of the Fifty- 
Righth Annual Meeting. London: Offices of the 
Chamber of Shipping. 

The Principles of Physical Metallurgy. By Dr. GILBERT 
E. Doan. London: McGraw-Hill Publishing Com- 
pany, Limited. [Price 18s. net.] 


Die Aussichten von Zwanglaufkesseln. By FRIEDRICH 





MUwnzincer. Berlin: Julius Springer. [Price 5-80 
marks. ] 

Engineering Drawing. By. Prorrssors Harvey H. 
Jorpan and Rawnpotren P. Horrsoner. Third 
edition. New York: John Wiley and Sons, Incor- 
porated. London: Chapman and Hall, Limited. 
[Price 15s. net.] 

Engineering Shop Practice. Vol. If. By Proressor 
0. W. Boston. New York: John Wiley and Sons, 


Incorporated ; London : Chapman and Hall, Limited. 


[Price 25¢. net.) 








Tux Lare Mr. W. E. Burcuer.—Mr. Walter Edward 
Butcher, whose death, we regret to have to record, took 
place on August 14, at the age of sixty-two, was an old 
employee of Messrs. The British Thomson-Houston 
Company, Limited. He joined the staff at Rugby in 
1902 and served there as commercial engineer for eight 
years. In 1910 he came to the London office, now situated 
at Crown House, Aldwych, W.C.2, where he was serving 
at the time of his death. Mr. Butcher commenced his 
engineering career on the staff of Messrs. Ferranti, 
Limited, Hollinwood, and afterwards served for a time 


at the Chelmsford Works of Messrs. Crompton and 
Company, proceeding thence to Messrs. The British 
Thomson-Houston Company at Rugby, thirty-three 


years ago. He became an associate-member of the 
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CONTRACTS. 


Messrs. Tax Genera Exvecrric Company, Liuwirep 
Magnet House, Kingsway, London, W.C.2, have secured 
a large contract from the Indian Stores Department for 
aviation lighting conipraent to be used on the Karachj 
Rangoon route, which extends over some 2,708 miles 
The equipment comprises 9-kW landing floodlights, 
combined floodlight beacons, 1}-kW rotating route 
beacons, boundary lights, illuminated wind-direction 
and velocity indicators, obstruction lights, cables 
switchgear and other controlling apparatus, as well as 
generating plant for those aerodromes which have to 
generate their own electricity. 

Messrs. VickEeRs-ArMsTroNnGs LIMITED, Barrow-in 
Furness, have received an order from the London, 
Midland and Scottish Railway Company for the installa. 
tion of Erith-Roe mechanical stokers to two boilers on 
each of the Heysham and Belfast steamers, Duke of 
Argyll and Duke of Rothesay. The contract includes 
the fitting of Vortex grit arresters to the funnels. 

Messrs. MaTHer aND Pratt, LiwireD, Manchester 
have secured an order from the London, Midland and 
Scottish Railway Company for the provision and fitting 
of Grinnell automatic-sprinkler and fire-alarm systems 
on the steamers Duke of Argyll and Duke of Rothesay, 
and also on the Larne end Gamgaest steamer, Princess 
Margaret. 

Messrs. Brirish InsutaTep Casies, Limirep 
Prescot, Lancs, have received orders for 28 miles o/ 
copper contact wire, 52 miles of copper line wire, and 
21,000 rail bonds for railway-electrification extensions 
in the Bombay area. Other recent overseas contracts 
include orders for 20,000 ft. of three-core, 13,000-volt 
alloy-sheathed cable for Hawaii, 7,120 yards of three 
core, 20,000 volt, special-t cable for Melbourne, 
and 10 static condensers for 3,300-volts working pressur 
for Calcutta. Home orders include 85 tons of cadmiun- 
copper trolley wire for London trolley-omnibus services, 
6,000-volt cables for the Runcorn-Widnes-Helsby area, 
18 miles of high- and 9 miles of low-voltage overhead 
lines for the ton area, and 200,000 ft. of aircraft 
cables for two aeroplane engineering firms. 

In addition to the order for equipment for the Tynesid 
electrified lines of the London and North Eastern Rail- 
way, detailed on page 194 ante, the Crompton-West 
Traction Organisation, which covers the combined 
traction activities of Messrs. Crompron PaRKINson, 
Limirep, Chelmsford, and Messrs. ALLEN West AND 
Company, Limrrep, Brighton, has on hand orders for 
the motors, control gear, and main and auxiliary genera 
tors for 10 Diesel-electric shunting locomotives for th 
London, Midland and Scottish Railway Company, to the 
order of Messrs. Sm W. G. Armstrone, WaHITWworRTH 
AND Company (ENGINEERS), Limrrep. The organisation 
has also in hand important home and overseas contracts 
for tramway and trolley-omnibus traction equipments. 

Messrs. MERRYWEATHER AND Sons, LiMiteD, Green 
wich-road, London, S.E.10, have received orders for 
several motor fire appliances from the Borough Council 
of Douglas, I.0.M. ese include a motor turn-table 
fire escape, with all-steel ladder to extend to a height of 
100 ft., and fitted with life-saving apparatus, telephone, 
and searchlight, and a 400 gallons per minute fire pump 
operated either simultaneously with, or independently 
from the ladder movements, by power from the petrol 
propelling engine. Other engines will comprise a Merry- 
weather Greenwich Salamander motor fire engine with 
400 gallons per minute Hatfield pump, 40 gallon first- 
aid apparatus, 50 ft. all-steel extension ladder and 
searchlight, a 165-gallon Hatfield trailer fire pump, and 
an Xaust-Suds foam generator for oil fires. 

Messrs. Sutzer BrotruHers (LoNpDoN), Limrrep, 31> 
Bedford-square, London, W.C.1, inform us that a 9,000- 
ton cargo motorship, ordered from Messrs. La Société 
des Ateliers et Chantiers de France, Dunkirk, by Messrs. 
Louis Dreyfus et Cie., Paris, is to be propelled by a 3,400 
brake horse-power Sulzer Diesel marine engine, and will 
also be fitted with three 106-brake horse-power Sulzer 
auxiliary engines. Another cargo motorship ordered by 
Messrs. Wilhelm Wilhelmsen, Oslo, from Messrs. F 
Schichau G.m.b.H., Elbing, Germany, is to be furnished 
with two Sulzer main engines, each developing 4,000 
brake horse-power at 115 r.p.m. 








CANADIAN Etecrrican STranparps.—The Canadian 
Engineering Standards Association has recently issued 
three specifications dealing respectively with the ‘ Con 
struction and Test of Insulated Conductors for Power- 
Operated Radio Devices,” with the ‘“‘ Construction and 
Test of Cable for Luminous Tube Signs and for Oi- 
burner Ignition Equipment,” and with the ‘‘ Construction 
and Test of Cord Sets.’’ These specifications outline the 
conditions which must. be met to secure approval for th 
sale in Canada of the type of electrical equipment 
mentioned, and may be obtained at the price of 25 cents 

r copy from the offices of the Association, Nationa 
Research Building, Ottawa. 


EvecrricaL Wiring ReGuLatTions.—A pamphlet 
containing alterations and additions to various clauses 
in the tenth edition of the I.E.E. Regulations for Elee- 
trical Equipment of Buildings has been issued by th 
Institution of Electrical Engineers, and can be obtained 
free of charge on application to the Secretary, Savoy 
place, Victoria-embankment, London, W.C.2. Th 
alterations include a re-worded definition of the term 
“ circuit, final sub-,”’ and an amendment of Regulation 4 
which deals with the current-carrying capacity of C0». 
ductors, switchgear and accessories. Alterations 4! 
also made in the rules regarding fusing and in thos 
dealing with auto-transforners, mains-operated clocks, 





Institution of Electrical Engineers in 1909. 





earthing leads and portable lamp holders. 
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NOTES FROM THE NORTH. 


Guiascow, Wednesday. 


Scottish Steel Trade.—There has been little or no 
change in the conditions ruling in the Scottish steel 
trade during the past few weeks, and makers are still 
well supplied with orders for current delivery. Forward 
business is also quite good, and the number of contracts 
on hand mean steady production for some months to 
come. Export orders, which have beeg coming in much 
better of late, show a tendency to increase both in 
number and in volume, and makers have now quite 
a fair tonnage booked for overseas. The demand for 
black-steel sheets continues strong, and most makers 
are exceedingly well supplied with orders, and in some 
cases the production for weeks ahead is covered. While 
the bulk of the business is on home account, the overseas 
markets have lately become a little more prominent, 
and some good lines have been secured for early ship- 
ment to the East. Prices are unchanged, and the 
following are the current quotations :—Boiler plates, 
ol. 5s. per ton; ship plates, 81. 15s. per ton; sections, 
Sl. 7s. 6d. per ton ; black-steel sheets, $ in., 8. 10s. per 
ton, and No. 24 gauge, in minimum four-ton lots, 111. 
per ton; and galvanised corrugated sheets, No. 24 
gauge, in minimum four-ton lots, 111. per ton, all delivered 
at Glasgow stations. 


Valleable-Iron Trade.—The West of Scotland malle- 
able-iron makers and steel bar re-rollers are at present 
well filled up with orders, and the Import Duties Bill 
has therefore been of great benefit to these producers. 
rhe current output is now on quite a large scale, and 
judging from the general inquiry, the forward prospects 
are very encouraging. Prices are steady, and to-day’s 
market quotations are as follows :—Crown bars, 91. 15s. 
per ton for home delivery and 91. 5s. per ton for export ; 
and re-rolled steel bars, 81. 12s. per ton for home delivery 
and 7/. 10s. per ton for export. 


Scottish Pig-Iron Trade.—A healthy state continues 
to prevail in the Scottish pig-iron trade, and every ton 
heing produced is earmarked. Consumers of all grades 
are busy and the demand generally is better than it has 
been for quite a long time. Prices are strong, and as 
the tendency is to harden up, forward buying has been 
taking place on the part of some users to cover their 
own commitments. The following are the current 
market quotations :—-Hematite, 71s. per ton, delivered 
at the steel works; and foundry iron, No. 1, 72s. 6d. 
per ton, and No. 3, 708. per ton, both on trucks at makers’ 
yards, 


Scottish Pig-lron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, August 24, was only some 43 tons. 
Ot that total, 17 tons went overseas and 26 tons coast- 
wise. During the corresponding week of last year the 
figures were 120 tons overseas and 36 tons coastwise, 
inaking a total shipment of 156 tons. 








SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


NOTES FROM 


Iron and Steel.—Active conditions operate in most 
branches of the local staple trades. In one or two 
sections business is not as brisk as it was three months 
ago. ‘To some extent this decline is due to seasonal 
influences, and a revival in buying is anticipated during 
the autumn. Steel-melting departments are workin 
well up to recent pressure. The call for both basic _— 
acid materials is steady, and forward buying is becoming 
more attractive. The scrap market shows little change. 
Most classes of metals are only in moderate demand. 
Dealers report a tendency for inquiries to become more 
numerous, and express the opinion that consumption 
will show a steady expansion during the next few months. 
rhis is not surprising as stocks at many works now reach 
t low level. Works producing railway rolling stock and 
related fittings are doing better. Orders are more 
numerous on inland account, especially for wagons, 
axles, wheels, springs, and tyres. A bigger tonnage of 
buffers is also leaving this area for India. Several years 
ago this market was Sheffield’s best customer in buffers, 
but a steady decline set in and local manufacturers have 
suffered in consequence. Shipbuilding requirements are 
mproving. Armament works, however, are operating 
below capacity. Naval supplies show a slight rise. Steady 
business is being done in electrical equipment and steel 
ised in the production of the various types of plant. 
Mining gear is in only moderate demand on home 
account, but precious-metal mining enterprises abroad 
are taking heavy tonnages of locally-made washing and 
retining plant, crushing and grinding machines, and steel 


balls. Dredgers, dredger buckets, and made of 
manganese steel are progressive lines. The special steel 
branches are accounting for larger outputs. Stainless 


teel makers report that production for the first half of 
lits year was in excess of that for the same period in 
1934. Automobile and aeronautical steel and accessories 
re in strong request. Seasonal quietude is reported in 
the market for farm and garden machinery and imple- 
ments. Overseas demands are maintained at a steady 
vel. The tool trades are forging ahead. 
South Yorkshire Coal Trade.—More inland inquiries 
circulating for most classes of fuel. Users are 
ginning to order for winter stocking p - The 


‘emand for steam coal has been well maintained. Over- 

as needs are on the upgrade. The Belgian State Rail- 
ways are in the market for 85,000 tons of such fuel, 
while the Finnish State Railways are inquiring for 
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producing concerns, and the textile trades are beginning 
to purchase more freely. The housecoal market shows 
no signs of improvement. Foundry and furnace coke 
are steady. Quotations are: Best branch handpicked, 
23s. to 25s.; Derbyshire best house, 19s. to 21s. ; Derby- 
shire best brights, 16s. 6d. to 18s.; best screened nuts, 
16s. to 17s. ; small screened nuts, 15s. to 15s. 6d.; York- 
shire hards, 16s. 6d. to 17s.; Derbyshire hards, 16s. 6d. 
to 17s.; rough slacks, 8s. to 9s.; nutty slacks, 7s. to 
88. 6d 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MippLesBrovuGu, Wednesday. 


The Cleveland Iron Trade.—The recognised dullest 

riod of the year is passing, and gradual expansion of 
usiness is noticeable. There is very little marketable 
Cleveland pig-iron, however, and there seems little 
inclination to move in the direction of enlargement of 
supply. Makers’ stocks are practically exhausted, and 
present output is no more than sufficient to satisfy 
requirements of customers. Overseas trade is about 
at a standstill, but North of England buyers and 
customers in Scotland are expected to accept increased 
deliveries in the near future. A few hundred tons of 
Cleveland iron are included in a shipment this week 
of general cargo to Italy. Values are strong. Iron- 
masters readily realise fixed minimum figures for parcels 
they are able to offer. Quotations are based on No. 3 
quality at 67s. 6d. for local consumption, 69s 6d. for 
delivery to North of England areas beyond the 
Middlesbrough zone, 67s. 3d. for delivery to Falkirk, 
and 70s. 3d. for delivery to Glasgow. 


Hematite.—Inquiries from Continental hematite 
consumers are circulating. Buyers in Italy are keen to 
arrange new contracts and have succeeded in placing 
further small orders, but merchants are cautious in 
their dealings with that country and are not inclined 
to ship parcels until payment is assured. A 1,000-ton 
cargo has been loaded here this week for Italy. Home 
users are expected to need larger supplies, and fixed 
market values for other than overseas trade are firmly 
adhered to. Prices are ruled by No. | grade of iron at 
7ls. for local consumption, 73s. 6d. for delivery to 
Northumberland and Durham, except to Tyneside, to 
which district a lower figure is charged; 78s. 6d. for 
delivery to the Sheffield area and 77s. 6d. for delivery 
to Scotland. 


Foreign Ore.—Unloadings of foreign ore in fulfilment 
of old contracts continue on a substantial scale, but 
new business is light. Consumers are not yet compelled 
to buy, and merchants are not pressing sales as they 
hope to realise higher figures by waiting. Meanwhile, 
the nominal market value of best rubio remains at 
17s. 6d. c.i.f. Tees. 


Blast-Furnace Coke.—Durham blast-furnace coke is 
plentiful, and makers are seeking orders but are unwilling 
to grant price concessions, and quotations keep at the 
equivalent of good medium qualities at 19s. delivered 
to Tees-side works. 


Manufactured Iron and Steel._-Aggregate tonnage 
output of semi-finished and finished iron and steel is 
heavy, and promises to increase as manufacturers are 
being p for deliveries, and negotiations proceeding 
are likely to result in considerable sales being put through. 
Producers of constructional steel, and of railway material 
have quite a lot of work to execute, while departments 
dependent upon shipbuilding are busier than for a 
lengthy period, and black sheet makers have quite good 
order books. Subject to the usual rebates, principal 
market quotations for home consumption stand: 
common iron bars, 91. 12s. 6d.; packing (parallel), 
8l.; packing (tapered), 101.; steel billets (soft), 
5l. 12s. 6d.; steel billets (medium), 71. 2s. 6d.: steel 
billets (hard), 7/. 12s. 6d. ; iron and steel rivets, 11. Ls. ; 
steel boiler plates, 91. 5s.; steel ship plates, 8l. 15s. ; 
steel angles, 8/. 7s. 6d.; steel joists, 81. lis.; heavy 
sections of steel rails, 81. 10s. for parcels of 500 tons and 
over, and 91. for smaller lots; and fish plates, 127. 10s, 
Black sheets (No. 24 gauge) are lll. for delivery to 
home consumers, and of, 5s. f.0.b. for shipment abroad ; 
and galvanised corrugated sheets (No. 24 gauge) are 131, 
for delivery to home consumers and I1/. 5s. f.o.b. for 
shipment overseas. 


Scrap.—The situation as regards iron and steel scrap 
is unchanged, but advance in price of heavy steel is 
considered imminent. Demand for that commodity is 
good, but consumers are at present unwilling to pay 
more than 52s. 6d., a figure that has ruled for some time. 








Tue Dry-Ice Journat.—We have received a copy 
of the first issue of the English edition of The Dry-Ice 
Journai, which is the organ of the International Research 
Society for the Application of Dry Ice, and is published 
by the Dry-Ice Advisory and Press Service, Sigmaringen, 
Germany. A German edition has been published for 
the past four years. The new issue contains an ex- 
planatory contribution dealing with the activities of 
the Dry-Ice organisation and two articles on ‘‘Economical 
Dry-Ice Refrigerating and Freezing Apparatus,” and on 
- The Patented Stapp-Freundlich Dry-Ice Producing 
Plants.”” The remaining contain publicity matter, 
The journal is printed in Germany and is published 
hn the annual subscription is 20 marks. The 
representatives in this country are Messrs. International 
Propaganda and Services, 37, Essex-street, London, 
W.C.2, who will also supply any further information 





25,000 tons. Iron and steel works are good customers 
Railways, electricity and gas- 


“a variety of fuels. 





required. 





NOTICE OF MEETING. 


British AssocriaTION.—Norwicnh MEETING. Section 
G (Engineering) : Thursday, September 5, to Wednesday, 
September 11, The Technical Gollege, Norwich. Thurs 
day, September 5, 10 a.m., Presidential Address on 
‘“* Stability of Structures,’’ by Mr. J. 8. Wilson ; f 
New Method of Solving Redundant Structures,’ by 
Prof. R. V. Southwell; “Stresses in Overstrained 
Materials,’’ by Prof. B. P. Haigh and Dr. J. G. Docherty. 
2.15 p.m., Visit to Carrow Works of Messrs. J. and J. 
Col zimited. Friday, September 6, 10 a.m., 
“Problems in Fen Drainage,” by Major R. G. Clark ; 
“The Present Position of Television,’ by Captain 
A. G. D. West. Section AG: Monday, September 9, 
10 a.m., Discussion on Lubrication. Section G (Engin- 
eering): Monday, September 9, 10 a.m., ‘ Dielectric 
Properties of Tnetiating Materials at Very High 
Frequencies,” by Dr. B. A. Sharpe and Mr. B. J. 
O’Kane; “Surges and Discharges on Transmission 
Lines and Transformers,’’ by Mr. J. L. Miller; ‘* Speci- 
fication of Magnetic Qualities, with Particular Reference 
to Senetenentel Gingastheets the Need for Agreement,” 
by Dr. L. G. A. Sims. 2.15 p.m., Visit to the Works of 
Messrs. Boulton and Paul, Limited. Tuesday, Sep- 
tember 10, 10 a.m., Joint Meeting with Section J 
(Psychology): Discussion on “The Applications of 
Science to the Control of Road Traffic.” 2 p.m., 
Demonstration of Skidding. 2.30 p.m., Visit to Works 
of Messrs. Laurence Scott and Electromotors, Limited. 
Wednesday, September 11, 10 a.m., Committees’ Reports 
and Discussions on (i) ‘ Noise,”” by Sir Henry Fowler ; 
(ii) “‘ Earth Pressures,” by Mr. J. 8S. Wilson; (iii) 
** Electrical Terms,” by Sir J. B. Henderson. 











NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Welsh Coal Trade.—The Welsh coal trade is certainly 
having a difficult time at present. The shipments last 
week from all the Welsh ports of the Great Western 
Railway amounted only to 358,800 tons, including 
bunkers, which was the Rwent of any period, excluding 
holiday weeks, since last May. The chief causes of the 
decline were the limited shipments to France, for which 
a 10 per cent. cut in the coal quota is officially operating 
from September 1, and the curtailment of shipments to 
Italy, because Welsh coal exporters, who already have 
about 1,250,0001. outstanding to Italian ports, are 
unable to give further credit, and require purchasers to 
provide cash. The French cut, which had been already 
anticipated in the reduced shipments, is stated to be 
only temporary, and may be made up later in the year. 
As to the Italian business, the Italians are reported to 
have made an additional million-ton contract for Polish 
coal, and also big orders for German coal on barter 
terms, so as to reduce, if not eliminate, the necessity 
for purchasing Welsh. Welsh coal shipped to Italy in 
May has not yet been paid for, and the Italians declare 
that until their import account is balanced by the value 
of Italian exports to Great Britain, the money will not 
be forthcoming. Welsh exporters are quite unable to 
do business on this basis, and it remains to be seen 
whether the Italians will provide the money to liquidate 
their present debts. The check has caused great 
epainglopuient at the Welsh mines, and the outlook for 
the early future is not encouraging. Contract business 
to various countries has been slow, while the Egyptian 
State Railways have called for tenders by November I1 
for 180,000 tons of Welsh locomotive coals. This 
contract will succeed the current contracts made some 
months ago, and will have very little effect upon regular 
shipments unless the business should be diverted else 
where. A report that the Egyptian Sudan is negotiating 
barter business with Germany on the basis of cotton in 
exchange for coal will mainly affect Natal coal, as the 
Sudan has been drawing supplies from Natal for a 
number of years. The Danish Railways are in the 
market for 20,000 tons of Welsh coal for delivery to the 
end of the year. With the exception of sized coals, all 
classes of Welsh coal have been plentiful at scheduled 
prices. 

Iron and Steel.—No important change has taken place 
in the iron and steel and allied industries of South Wales. 
It is possible to report oS ge ary in the erection of 
the new steel works at Cardiff, which are to be opened in 
a few months, and also with the new steel works at 
Llanelly and at Briton Ferry, particulars of which 
have already been given. Since the August holidays, 
the outputs at the various works in operation have 
rather improved, sporty since cooler weather has 
prevailed, and they have lately had the benefit of the 
shipments abroad of railway and structural material. 
The tinplate works, also, have made better time since 
the holidays. The galvanised-sheet trade, however, 
does not expand. The home demand for structural 
material is quite good, and the rail mills are well em- 

loyed. Order books are reported to be very well 
Billed for this quarter, with promising prospects for next. 
The prices are on the basis of Welsh hematite pig-iron at 
71s. delivered, and basic at 70s. (less rebate of 5s.). 
Welsh steel tinplate bars are 5/1. 5s. delivered in the 
district, and galvanised sheets are 111. 5». per ton f.o.b. 
The export price of tinplates remains at 18s. 2d. per 
standard box. f.o.b. 








Raitway Rowiune Srock ror Cutna.—The autho- 
rities of the Tientsin-Pukow Railway, China, in order 
to meet the demands of increasing traffic, have petitioned 
the Ministry of Railways for the authorisation to pur 
chase 10 locomotives and 300 goods wagons. It is stated 








that the petition has been approved by the Ministry. 
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THE PRESERVATION OF FOOD. 

WHILE many strategists deplore the dependence 
of this country on food supplies from overseas, 
and point to the critical position created in the 
world war by the enemy’s submarine campaign in 
justification of their view, the fact remains that 
imports of this class show a steady expansion. 








Apart from its dangers in the event of war, however, 
this tendency is all to the good, as it represents an 
increasing interchange of goods between this and 
other countries, the imports of foodstuffs being 
largely paid for by exported manufactured products, 
The actual increase may be illustrated by an 
example quoted by Sir Joseph G. Broodbank in his 
article on ‘‘ Refrigeration *’ in our Jubilee Supple- 
ment. Speaking of the Port of London, Sir Joseph 
mentioned that since 1910, the quantity of meat 
imported had more than doubled, butter had much 
more than trebled, and cheese had increased by 
about 70 per cent. These, and similar increases for 
other ports, are mainly due to the progress made in 
the preservation of food during the voyage and 
after delivery in this country. As regards the latter, 
Sir Joseph in the same article pointed out that in the 
same period the capacity of public cold stores in 
the Port of London increased by about 60 per cent. 
Preservation of foodstuffs during the voyage and 
after discharge at the port of delivery, however, 
only represents half the story of the conquest by the 
engineer of the natural processes of decay. A con- 
siderable interval may elapse between the release of 
the goods from the port and their appearance on our 
tables, and it is in their preservation during this 
period that striking advances have recently been 
made. At the recent exhibition of freight rolling 
stock at Euston station, arranged in connection 
with the overseas legislative delegation, several 








225 
vans were to be seen specially designed for the 
conveyance of meat and fruit under the correct 
atmospheric conditions and temperatures, and the 
same principles were in evidence applied to con- 
tainers, of which the use is rapidly extending in 
connection with foodstuffs. A further stage in the 
process of preservation is represented by the 
refrigerators forming part of the equipment of the 
butcher’s shop, and finally not infrequently of the 
householder, although it must be admitted that 
there is room for considerable further advances to 
be made in the two latter directions. As far as we 
know, no provision is ever made by the retail 
fruiterer to preserve his goods while they remain 
on his premises, and butchers’ shops in which the 
meat is exposed to contamination and to unsuitable 
temperatures are still all toocommon. Much of the 
research work carried out in the preservation of 
imported foodstuffs has incidentally proved appli- 
cable to home-grown products and to fish caught in 
home waters, so that the householder has secured 
a double advantage. Some indication of the work 
already accomplished in the preservation of a wide 
variety of foods of both home and foreign origin, 
with reference to problems still awaiting solution, 
is given in the Report of the Food Investigation 
Board for the Year 1934, just issued by the Depart- 
ment of Scientific and Industrial Research.* 

When discussing the report of the Board for 
1933,+ reference was made to the fact that in that 
year the first consignment of meat to be carried 
overseas in gas storage arrived in this country. 
The consignment was from New Zealand, from which 
country it had previously been necessary to freeze 
consignments of meat on account of the length of 
the voyage. The shipment was landed in excellent 
condition, with the result that the employment of 
this method of transport has been greatly extended. 
Last year, 4,400 tons of chilled beef in gas storage 
arrived from Australia and New Zealand. In many 
of the ships concerned, the existing refrigerating 
chambers have been modified, while in other cases 
the ships were new and were provided with special 
chambers as part of their normal equipment. 
Actually, 12 new vessels with special chambers 
suitable for this trade were either built or on the 
stocks in 1934. Some of this tonnage embodies a 
new method of cooling the holds based on three 
years’ investigations in the experimental hold at 
the Ditton laboratory. Theoretical analyses of the 
influence on the relative humidity in the storage 
space of the heat produced by the stored products 
themselves conform with practical experience, and 
as the heat leaking in from the external environment 
produces a similar effect, a jacketed construction 
was proposed for spaces in which it is desired to 
maintain high relative humidities. The new 
system, which offers economies in space and 
equipment, embodies two stages of air circulation, 
the air stream passing vertically downward through 
the cargo, and then returning to the cooler by way 
of a jacket, lining the sides, in which the leakage 
heat is removed. One of the problems associated 
with gas storage has been to prevent the leakage of 
the carbon-dioxide used. It is stated in the report 
that it is now practicable to secure the necessary 
gas tightness, and in a paper read by Mr. A. R. T. 
Woods before the Spring Meeting of the Institution 
of Naval Architects,t an indication was given of 
is being done. Further problems awaiting 
solution are the correct stowage of the meat to 
prevent chafing, and the proper conditions as 
regards cooling, humidity and air circulation for the 
preservation to the fullest extent of the natural 


how this 


appearance or bloom of the meat. It may be noted 


in passing, that the appearance has no connection 
with the nutritive value of the meat, but neverthe- 
less, materially affects the price. Apart from its 
usefulness in enabling chilled meat to be) carried 
over long distances, the use of carbon-dioxide has 
greatly extended for fruit chambers on ships, as 
it has been found to impede the development of 
mould and bacteria. This practice affords an 
interesting example of a process originating in the 
requirements of foreign trade finding an application 
in the home industry, as it is now being extensively 


* H.M. Stationery Office. Price 48. 0d. net 
+ See ENGINEERING, vol. oxxxviii, page 233 (1934). 
t See ENGINEERING, vol. cxxxix, page 636 (1935). 
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used for the preservation of home-grown fruit. | 
The number of gas stores for this purpose increased 
from 12 to 40 during 1934, the latter number | 
providing storage space for about 400,000 bushels | 
of apples, and the report notes that this number is 
likely to be doubled within the next 12 months. 
In this connection, it may be stated with confidence | 
that the best English apples are hardly equalled by | 
the products of any other country, but that the stock | 
on many home farmsteads has been allowed to| 
deteriorate owing to the uncertain markets and | 
frequent low prices prevailing in the past. The | 
development of gas storage offers an opportunity | 
to recover the ground lost, and it is to be hoped 
that the fruit-growers will seize the chance to 
organise the industry on a new basis. That the | 
organisation will have to be very carefully carried | 
out in order to achieve the fullest 
suggested by a table given in the report, showing the | 
temperatures and atmospheres recommended for | 








success I15 





various varieties of apple. From this table it 
appears that while the variation in the correct 
temperature is small, some varieties require no 


carbon-dioxide, while others require from 8 to 10 per 
cent, The difference in the required oxygen content 
is even greater, varying from 2-5 to 21 per cent. 
Certain varieties, such as Cox’s Orange Pippin, 
require a both carbon dioxide 
and oxygen, but at the moment, the desired atmo- 
sphere cannot be obtained such cases, as the 
concentration of the two gases can only be varied 
by regulated ventilation. The development of a 
simple scrubber to achieve the desired concentration 
however, undertaken at the Ditton 
laboratory, and success has already been obtained 
with an experimental plant having a capacity of 
one ton of apples. Whik on the subject of fruit, 
the report mentions that the winter temperature 
of English? warehouses has been found to be too 
low for th 
of imported pears and plums 


low proportion of 


in 


being 


In, 


satisfactory ripening of several varieties 
Tests of ripening 
it artificially-raised temperatures were carried out 
at the Covent Garden laboratory with satisfactory 
the best for 
onditioning have yet to be 

The repert covers a very wide field, and it is only 


results, but conditions commercial 


ascertained. 


in conclusion, to refer to one or two other 


possi ble x 
In dealing 


points of particular interest discussed 


with the herring industry, it is stated that this “al 


differs in important respects from white fish, as, 
for example, in the much higher fat content. It was, 
therefore, anticipated that a considerable difference 
in behaviour would occur during brine freezing and 
cold storage, but this has not been found to be the 

se in practice. Experiments at the Torry research 
station have shown that herring can be brine-frozen 


ut the usual temperature of 5 deg. F.. and will 
make good kippers, regarded as a drastic test of 
quality, after at least five months’ storage at this 


temperature. During the East-Coast season, the 
firm of Messrs. J. Bennett, of Billingsyate. 


for 800 tons of herring to be brine-frozen on board 


arranged 


the factory vessel Thorland, with a view to their 
disposal for kippering, for canning, and for their 
consumption fresh during the early months of 


1935. As home-caught herrings are not normally 
ivailable during this period, this development offers 
ureat possi bilities to one of the most depressed of 
our industries 
fish storage is that investigations are being made to 
determine the minimum quantity of ice required 
for the railway journey from port to market, 
and also to see whether ice can be saved by wrapping 
the fish and ice in parchment paper. The reason 
for undertaking these experiments is that carriage 
has to be paid on the of no market value, 
packed in the boxes containing the fish, 





GEO-ELECTRICAL SURVEYING. 

Tur geophysical methods available for the 
study of the resistivity of various types of 
yeological strata fall into four main groups which 





over (1) gravitational methods based on the 
ipplication of the torsion balance; (2) seismic 
methods. which are almost identical with those 


the propagation of the 
(3) magnetic methods, 


supplied in the study of 
waves of « arthquake shocks ; 
based on measurements of variations of components 


of the earth's field; and (4) electrical 


magnetic 


on Geophysical Surveying, published by H.M. 
Stationery Office, in which it was stated 
that the electrical geophysical method has 


| prepared under the direction of the Department of 


|order to test the possibilities of the use of such 


A further point in connection with 


ENGINEERING. 


methods which depend on the variation of electrical 
conductivity of materials contained in the earth’s 
The best and most reliable results are 
obtained where the differentiation is abrupt and 
well defined in such physical properties as specific 
gravity of the materials, velocity of wave propaga- 
tion, magnetic and electrical properties. These 
methods were studied extensively under practical 
conditions by the Imperial Geophysical Experi- 
mental Survey, which operated in Australia during 
1928-1930. Until that time, considerable mystery 
had shrouded the methods applied and the value of 
the results obtained, and even to-day there is but 


crust. 


very limited information regarding the relative 
value and interpretation of the results, as was 


shown in the last James Forrest Lecture by Professor 
O. Within the last few years investiga- 
tions have been made, mainly in Germany, of 
electrical geophysical methods, which are numerous 
and diverse character. More recently, the 
subject has attracted some attention in this country. 

It is a complicated study, but a prolific scientific 
field and pregnant with practical possibilities. The 
methods of attack have been the study of voltaic 
action due to the penetration of water on slowly 
decomposable sulphides, and the determination of 
direction, phase and intensity of materials based on 
electrical conductivity methods. So far practically 
no reliable information has become available 
regarding the depth to which electrical methods are 
applicable with any degree of accuracy, and the 
interpretation of the results can only be carried 
out after a wide experience, a study of local condi- 
tions, peculiarities, geology and any mining opera- 
tions. The general position with regard to electrical 
methods was well summarised in the Report of the 
Sub-Committee of the Committee on Civil Research 


I ° Jones. 


in 


throughout been treated, by the companies employ- 
ing it, as a jealously-guarded secret trade-process. 
In the result, little information is available in the 
general scientific world regarding the methods 
employed, the apparatus required, the field opera- 
tions, and the interpretation of the results.” 

In view of the importance of the application of 
geo-electrical methods and the relatively small 
amount of geo-electrical work carried out in this 
country, an interesting report* has recently been 


Scientific and Industrial Research. In this the 
authors have dealt with the applications of geo- 
electrical methods of surveying in detail, and the 
results are given of extensive tests carried out in 
particular areas of the South Wales coalfield, in 


methods in locating and detecting 
underground water in mining areas, and also to 
assist in the surveying of water-logged areas in 
abandoned coal workings so as to counteract the 
menace of in such unchartered districts. 
The authors studied the tracing of concealed out- 


geo-electrical 


water 


crops and also any changes in strata and geological 
structure. The for investigation 
were those where the depth of cover would not be 
too great, and for which accurate plans of the 
tbandoned workings were available. Much difficulty 
was experienced in deciding on suitable areas, due 
jto the presence of railways, power lines, densely- 
populated industrial districts, and the existence of 
|large tracts of marshy land. Sites were selected 
| eventually at five different localities, the experi- 
| ments carried out under diverse 

| conditions all three sub-divisions of the local 
| coal measure, and a general account is given of the 
apparatus and technique employed. The first 
method applied was identical with that developed 
by Mr. Broughton Edge and the late Dr. Bieler, and 
jused by them with conspicuous in the 
|}recent Imperial Geophysical Experimental Survey 
|in Australiat. Depth-resistivity tests were made by 


areas selected 


were geological 


in 


success 


ad Report on Certain Trials of Geo-Electric Methods in 
uth Wales, with S pec ial Reference to the Possibility of 
their Use Detecting Underground Water in 
i reas By Professor A. Hubert Cox, D.Se., Ph.D., 
F.G8., D. A. Bryn Davies, B.Se., Ph.D., and T. G. 
Williams, B.Sc., Ph.D. Published by H.M. Stationery 
Office. Price 2s. 6d. net 
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the Megger Earth Tester and the direct-current 
potentiometer in order to evaluate the influence oj 
superticial deposits and changes in the new surfac 
strata. The disadvantage of the alternating. 
current potentiometer ratio method (Edge and 
Laby) is the time and labour required in erecting 
the transmission line and in the additional personnel 
necessary for transport purposes and for attention 
to the alternating-current supply plant. Thy 
record of the difficulties encountered and experi- 
enced should prove of value to future investi- 
gators. The depth resistivity methods were 
found to give reasonably accurate information as to 
changes in strata to a depth of about 100 ft., together 
with some information relating to the location of 
concealed outcrops and depths of junctions between 
drift and solid rock. Steeply-inclined strata and 
variable surface deposits appear to introduce 
factors which complicate the correct interpretation 
of the results obtained. Electrical traverse methods 
revealed the presence of greater variations in th 
strata than were previously known to exist, and 
also provided information concerning the rock 
sequence. The Ratiometer was influenced primarily 
by resistivity variations in the surface deposits 
and in the outcrop strata, the effects of the deeper 
structures being partially masked by  surfac 
effects. It would be an advantage if a further 
theoretical study could be made of the shallow 
and deep current penetration results in order to 
influences. 


define the interfering Only in on 
isolated instance, namely, at Talyfan, which 


happened to be apparently a favourable case, was 
it possible that the water-logged workings exerted 
an appreciable effect on the potential distribution ; 
the results of other tests in the same area, however, 
failed to give confirmatory evidence. From the 
results obtained at Rhymney, it is clear that th 
effects of the underground water are not of sufficient 
magnitude to be relied upon as guides under 
the complicated conditions which prevail at th 
surface. 

None of the methods tested gavi 
along wet roadways, and it also appears that the 
mine waters would need to possess a relatively 
high conductivity to be detectable through any 
considerable thickness of coal measure rocks. Th 
authors emphasise the necessity for checking the 
deep current penetration methods by shallow- 
depth resistivity measurements in order to co- 
ordinate the effects due to outcropping strata. 

The methods applied appear to have failed to 
locate the position of water boundaries even i 
known selected areas, but it is suggested that their 
application may prove of service in order to obtait 
information for mining water-supp!) 
purposes. Unfortunately, purely surface effects 
were often found to be of such magnitude that 
they easily counteracted and invalidated th 
correct interpretation of the resistivity measure- 
ments. In some instances the effects of unde 
ground water could be entirely eliminated trou 
surface observations. The report is an importan! 
and timely contribution to the study of | 
sounding of underground water in mining 
by geophysical methods, and indicates that althouzh 
some of the work has given negative results, 
further development of geo-electric methods maj 
offer an important avenue of approach to the 
further study of a problem which is of importance 
from the point of view of economic efficiency and 
safety in mines. 


reliable results 


precise or 


areas 








NOTES. 


THe SAreE OPERATION OF OLL- BURNING 
INSTALLATIONS. 


THE * Recommendations Respecting the 5toragt 
and Use of Liquid Fuel,” which were issued by the 
Fire Offices Committee, 65, Watling-street, London 
E.C.4,some fifteen years ago, have naturally suffere¢ 
from the effects of obsolescence, owing to the co 
siderable alterations which have since been made !! 
the use of liquid fuel in boiler furnaces, 1 tl 
engineering practice relative to its storage, 4! 
the installation of the plant in which it is employee 
The Committee have therefore drawn up 4 He 
series of recommendations, which cover the emp!«} 


1 


id 





+t See ENGINEERING, vol. cxxxiii, page 195 (1932). 





ment of liquid fuel in furnaces using oil with 
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flash point not below 150 deg. F. (close test). 
Some “ Suggestions for the Safe Operation of Oil- 
Burning Installations,’ which have been designed 
for the use of those in charge, have also been prepared 
and have been printed on a stout card, so that 
they can be hung in prominent positions and easily 
read. The definitions distinguish between a storage 
tank and a service tank, the former having a capacity 
exceeding 150 gallons, while the term catchpit and 
tank chamber are also explained. The rules 
deprecate the use of galvanised metal and iron 
pipes, and lay down that tanks, which should be of 
steel or wrought iron, must be oil-tight and vapour- 
tight, except at the permitted vents. External 
storage tanks are not to be placed on or over the 
roof of a building, if another position is available, 
and only then if certain precautions are taken. 
Tanks installed inside a building not exclusively 
used for that purpose are to be located below the 
lowest storey, cellar or basement, and are to be 
separated from the rest of the building. Ventilation 
trunks from storage chambers are to be of iron or 
reinforced concrete, and are to be independent of 
other ventilation trunks. Fill pipes are to be 
permanently installed with their mouths outside 
the building and their outlets arranged so that they 
are not within 3 in. of the tank bottom and discharge 
oil horizontally along its side. Every tank is to be 
fitted with a vent pipe of a cross-section not smaller 
than that of the fill pipe and with a fire valve on 
its outlet pipe. The precautions to be taken as 
regards the lighting of tank chambers and the 
provisions of fire-extinguishing appliances are also 
laid down. The “ Suggestions for Safe Operation ” 
are succinct and practical, and, if followed, should 
prevent untoward occurrences. 


TRAINING IN BusINESS ADMINISTRATION. 


The Department of Business Administration, 
which was experimentally established at the 
London School of Economics five years ago for 
training University men and women, has proved 
so successful that it has been decided to make it 
an integral and more permanent part of the work 
of the School. This decision has been supported 
by those business men who, since 1930, have not 
only given the department their financial support, 
but have played an active part in its management. 
This in itself is a tribute to its utility. Several 
of the business firms which contributed towards 
the cost of the original experiment are, in fact, 
continuing their support, and additional firms 
are also assisting. Moreover, the active co-operation 
of business men in the actual conduct of the work 
is being continued by the establishment of a Busi- 
ness Administration Council representing widely 
diverse interests. In this way it is hoped to 
maintain the closest contact between the Depart- 
ment and the business world. This contact takes 
the useful form of offering appointments to graduates 
either annually, or as vacancies occur. By this 
scheme a firm selects a graduate for appointment 
and requires him first of all to complete the one 
year full-time post-graduate course in the Depart- 
ment. This course includes business finance and 
statistics, the various aspects of industrial produc- 
tion and of marketing, management, accounting, 
questions of personnel and business relations, while 
attention is concentrated throughout on actual 
business problems. Visits to factories and trading 
concerns and discussions led by prominent business 
men help to maintain continuous contact with the 
actual world of business. Particulars of the 


arrangements for the forthcoming session can be|and of information collected by the Ministry of 


obtained from Professor Arnold Plant, Department 
ol Business Administration, London School of 


\ ( 


SHIPPING RATIONALISATION. 


_ nomics, Houghton-street, Aldwych, London, | extent to which new factories have been built and 
- old factories extended ; and the nature of the trades 
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meeting. It was understood, although not officially 
announced, that the scheme involved a compulsory 
levy on gross freight earnings, to be paid into a 
central fund from which compensation would be 
allowable to the owners of laid-up ships, and that 
it was to apply to all vessels carrying cargo of any 
kind. A certain amount of opposition was aroused, 
and various objections were urged against the 
proposals by a number of the leading liner com- 
panies in a letter printed in The Times on July 13 ; 
in particular, the view was strongly expressed that 
the scheme would prove to be administratively 
unworkable, and that, in any case, the return to be 
expected from the large sums payable in dues was 
of a highly hypothetical character. To this letter 
Lord Essendon replied three days later, pointing 
out that the scheme was not intended to be final, 
and that differences of opinion on such a subject 
were inevitable ; it was circulated primarily as a 
basis of discussion, and an alternative scheme had 
already been put forward by one of the objecting 
companies, and was then under consideration, 
which followed generally on the lines he had himself 
recommended three years before, and still believed 
to be the best method, i.e., a “‘ gentlemen’s agree- 
ment” to lay up surplus tonnage as necessary, 
without recourse to the Government intervention 
inseparable from a compulsory levy on freights. 
An indication of the progress so far achieved is now 
available in a statement issued by the Chamber of 
Shipping of the United Kingdom. The International 
Conference has received from all its constituent 
associations, except that of the United States, their 
comments on the draft as originally submitted. 
The principle of rationalisation is accepted by all 
the countries which have replied, but most of them 
have some criticisms and suggestions to offer for 
the improvement of the January scheme, and from 
Japan, as well as Great Britain, proposals have 
come for the substitution of alternative schemes. 
The British suggestion, a voluntary non-contributory 
scheme for laying-up an agreed percentage of 
tonnage as outlined above, is now sponsored jointly 
by the Chamber of Shipping and the Liverpool Steam 
Ship Owners’ Association. The Conference still 
hopes to receive a reply from the United States 
owners, but in the meantime has circulated the 
observations of the other countries for examination 
by the constituent associations, with a view to 
calling a further preliminary meeting in October. 
No particulars are given of the Japanese alter- 
native proposals, nor does the statement indicate 
the nature of the criticisms received from other 
quarters, and although October is mentioned as the 
possible month of the next meeting, definite arrange- 
ments have yet to be made. Successive rumours 
that the Conference would meet again in May, June, 
and July have been falsified in turn, and it may be 
that the obvious difficulties of collecting, collating 
and circulating the views of owners in 17 countries 
will require a further postponement. Whether 
additional delay will affect the opinions of some of 
the delegates, and if so, in what direction and degree, 
is not easy to forecast, but the improvement 
observable in other industries must react to some 
extent on shipping conditions, and already the 
burden of laid-up tonnage is pressing less hardly 
than it did when the conference was first mooted. 


Factory Statistics. 


A Survey of Industrial Development, 1934, which 
has been made by the Board of Trade, on the basis 
of reports received from H.M. Inspectors of Factories 


Labour, has now been published by the Stationery 
Office, at the price of 9d. Its purpose is to show the 
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as against 82 opened and 28 extended. Little 
activity of any kind was observed either in Wales 
or in the Eastern Counties, while in north-east 
England 64 factories were closed, as against 37 
opened and 20 extended. Seventy-eight of the new 
factories were transferred from other regions, no 
less than 59 being moved to Greater London. It 
should be noted, however, that 49 of these were 
transfers within the region and do not indicate 
any marked drift of industry southward. Indeed, 
the results of both this and last year’s survey show 
that such a movement is much less important than 
might have been expected. It is further interesting 
to note that of the 478 new factories 34 were es- 
tablished with foreign assistance, and that of the 
nations involved, Germany was responsible in nine 
cases and America, Belgium, Italy and Austria in 
three each. The clothing trade accounted for 122 new 
factories out of the total, textiles for 60, engineering 
for 40, and iron and steel for 22. Of the engineering 
factories 22 were concerned with electrical work, 
and as some 40 per cent. of this industry is located 
in the London region, it is not surprising to learn 
that 16 of the new concerns were established in this 
part of the country. On the other hand, 15 factories 
were closed, so that on the balance, the difference 
is not very great. The Survey is a useful and not 
uninteresting compilation, though it is a little 
difficult to see what general lessons can be learned 
from it. 
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THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 202.) 
Puysics DEPARTMENT. 

Heat and Thermomeiry—The importance which 
attaches to international agreement on standards 
of physical measurement is exemplified in the 
work of the Physics Department by the fact 
that researches are in progress on the three 
divisions of the international temperature scale. 
This is, perhaps, not strictly true of the lowest 
range, since recent observations have mainly 
been concerned with determining the behaviour of 
platinum resistance thermometers when used to 
measure temperatures considerably in excess of their 
appropriate range, which extends from — 183 deg. C. 
to + 660 deg. C. It is of interest to note, however, 
that two of the Laboratory platinum thermo- 
meters, wound on quartz frames, gave a provisional 
value of 1,062-15 deg. C. for the freezing point of 
gold when the customary quadratic formula was 
used for extrapolation. 

In connection with the thermocouple scale, 
extending from 660 deg. C. to 1,063 deg. C., an 
attempt is being made to increase the accuracy 
with which standard platinum thermocouples can 
be calibrated at the three fundamental points of the 
range, viz, the freezing points of gold (1,063 deg. C.), 
silver (960-5 deg. C.), and antimony (630-5 deg. C.). 
For the determination of the gold point, a new 
type of furnace, in which a gold ingot is surrounded 
by a thermostatically controlled bath of silver, has 
enabled the temperature to be reproduced within 
+ 0-01 deg. C. A similar arrangement in the case 
of the silver point is proving difficult, since suitable 
metals, such as tin, for the surrounding bath are 
subject to oxidation when melted. Experiments 
are accordingly being made with blocks of solid 
metal to enclose the silver ingot, and some promising 
results have already been obtained with the use of 
nickel, which for this purpose can be used in an 
oxidising atmosphere. 

The freezing point of gold is the only fixed point 





on the optical pyrometer range of the international 


scale covering all temperatures above 1,063 deg. C., 


and the determination of the freezing points of 


contributing to this development. 
particulars of factories closed during the year are 

WHEN the International Shipping Conference met | also given as far as possible. 
in London in January last, under the chairmanship | found that 478 new factories, employing 37,200 
ot Lord Essendon, to give preliminary consideration | people were established, 144 factories were extended 
to the question of shipping rationalisation, a draft | and 515 factories were closed. The greatest number 
scheme was prepared for submission to the ship-| both of factories opened and of factories closed, 
Owners’ associations of the 17 countries represented | were in Greater London, the figures being 209 and 
= the Conference, whose ownership comprised | 162, respectively, which seems to indicate that 
¥3 per cent. of the world’s sea-going tonnage, as a | industry in more ways than one is still fluid. 


As a result, it is 


metals above that of gold is consequently of value, 
both directly in establishing secondary standard 
temperatures on the scale and indirectly in indicating 
the degree of accuracy with which the optical pyro- 
meter scale can be reproduced in different labora- 
tories. The Laboratory has accordingly under- 
taken to determine the freezing points of a number 
of metals, including that of iridium (2,454 deg. C.). 
The value for platinum has already been deter- 
mined with the optical pyrometer, by the ratio-of- 








be 


wis for more detailed discussion at asubsequent (156 factories were closed in north-west England, 


brightness method, the result obtained (1,773°3 
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deg. C. 
published by the United States National Bureau of 
Standards and the German Physikalisch-Technische 
Reichsanstalt. A similar investigation into the 
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|for the Food Investigation Board, and the current | 
programme covers a varied, and in many respects, | 
very original, field. A case in point is provided by ¢ 
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| } 
), being in perfect concordance with those | For the most part, this class of research is carried out | the value for the conductivity of air falls on th 


extrapolated line. 
A rather different aspect of insulating materials 
is exemplified by a study of the effects of humidit, 


freezing point of palladium (about 1,555 deg. C.) is | series of wind-tunnel experiments to determine the lon the behaviour of materials used for cold stor: 


now in progress and nearing completion. 

The close connection between pure and applied 
research is well illustrated by some experiments on 
the temperature coefficient of lamps used in optical 
pyrometry. The electric lamps supplied with com- 
mercial pyrometers are often calibrated in terms of 
the relation between filament current and filament 
temperature, and if the filament is unduly slender, 
the conduction of heat by the leading-in wires 
may cause the calibration to be seriously affected 
by changes in atmospheric temperature. With 
yas-filled lamps, atmospheric temperature has an 
additional influence on the convective cooling of 
the filament. The work proceeding in the 
Physics Department is intended to establish a simple, 
indirect test to indicate the magnitude of such 
defects. Tests are being conducted on lamps 


now 


having fine filaments of different lengths, and also | 


on heavy-current tungsten-strip lamps, and the 


results should prove serviceable to engineers and | 


metallurgists who optical 
production and routine work. 

A further research of utility to engineers and 
metallurgists is a new determination of the thermal 
ind electrical conductivities of iron. Both 
physical constants, over the temperature range from 
30 deg. C. to 800 deg. C. were recently determined 
a lonyitudinal-flow 
experiment on a nickel-plated rod of iron of 99-92 
per cent. purity. The results obtained after correc- 
tion for the presence of the nickel-plating are of 


use pyrometers 


these 


by 


ufficient importance to be reproduced in the 
following table : 
hempera Thermal Klectrica 
ture Conductivity, Resistivity 
lew. ¢ ¢.2.8, units ohm © em 106 
| 
“ o-l7 0-6 
liu 0-169 15-0 
oT O14 22-4 
m 0-192 14 
an O-1i6e 43-1 
TL o- 103 > 
ane aon no.8 
iM) ose aT 
sO) 0-07 TD 
It is of interest to remark that, in the case of 


this exceptionally pure iron, the Lorenz function 
(i.e, the product of thermal conductivity and 
specific electrical resistance divided by absolute 
temperature) attains the unusually high value of 
(74 10 at 400 deg. C., and remains fairly 
‘onstant up to 700 deg. C. ; 

Other thermal conductivity problems of imme- 
diate value concern the properties of refractories 
high temperature, which are now 
undergoing investigation. As regards refractory 
materials, routine test measurements of thermal 
conductivity have been in continuous progress on 
behalf of commercial firms throughout the past year 
with apparatus utilising specimens 18 in 
usually capable ot being made up of bricks 
stock sizes, 
slab is heated by the radiation from “ Silit 
while a water calorimeter, laid on the upper face, 
serves the transmitted heat. The 
practical importance of the thermal conductivity 
of mica lies in the effect which this material may 
have heat flow when it used for electrical 
insulation in situations where high temperature is 
associated with an appreciable temperature gradient. 
On behalf of the British Electrical and Allied 
Industries Research Association, a comprehensive 


and mica at 


square 
ot 


” rods, 


to indicate 


on 18 


examination of various kinds of mica is being made 


at the Laboratory. Measurements of thermal con 


ductivity across the lamin, at temperatures up to 
ti) deg. C., have already been completed for samples 
Madagascar amber 
phlogopite, and the tests are being extended to other 


of clear ruby muscovite and 


varieties, 


Heat Tranamiasion, Evaporation and Refrigera- 
It is an interesting commentary on the trend 
of industrial development that a large proportion of 


ten. 


for | 


method during the same | 


The lower face of the horizontal test | 


heat transmission from pipes furnished with metal | 
| fins or gills, such as are used in cold-storage work. | 
| In the first series of tests the pipes studied ranged | 
\from 1-0 in. to 2-4 in. in diameter and had gills | 
l}consisting of metal ribbon wound edgewise on the | 
| pipe, but not welded to it. The outer diameter of | 
| the gill was varied from 2-0 in. to 4-3 in., giving a | 
ratio of gill diameter to pipe diameter ranging from | 
|2 4. The results that the heat loss 
approximately the same as from a plain cylindrical 
| pipe of surface area equal to that exposed by the | 
| gilled pipe. 


to show is 


It may be noted that the diameter of | 


insulation. When cork, for instance, is used fo. 
this purpose, it is customary to apply a protectiv: 
ating of some such substance as magnesite plaster, 
which tends to crack and flake off as the result of 
dimensional changes arising from varying humidity 
The Laboratory experiments have shown that a 
70 per cent. rise in atmospheric humidity increases 
the linear dimensions of magnesite plaster by 0-1 per 


COE 


Insulating Materials for Solid Carbon Dioxide Container 


Thermal Conductivity at — 27 
deg. C 


| this equivalent pipe is, for a reasonable pitch of the | 
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| 
| helical gills, considerably greater than the diameter 


| of the gills, and that a substantial economy of space 
}can thus be achieved by making a heat exchanger 
of gilled pipes. The same general effect on heat 
transmission has been found to hold when gilled 
pipes are built into banks or batteries. The extent 
|to which heat transfer can be increased by heavily 
gaivanizing a gilled pipe, so as to improve the 
thermal contact between the gills and the pipe, is 
the subject of experiments now in progress. 
| ‘The increasing use of parallel layers of metal foil 
| in modern systems of cold-storage insulation has led 
the Physics Department to investigate the laws of 
|heat transfer by convection in narrow air gaps. 
In a previous reference to this work,* it was men- 
tioned that the convective transmission had been 
found to vary as the 1- 25th power of the temperature 
difference, for an air gap | cm. wide, and that this 
exponent of the temperature difference fell off 
gradually to unity as the gap was reduced to 1 mm. 
It has since been established that, within the limita- 
tions of temperature and width of gap under 
examination, the same laws hold for large plates as 
for those of small area. The air gaps studied hitherto 
have been sealed round the edges of the plates, but 
further experiments are now being made to ascertain 
the effects of leaving the gaps unsealed. 
| Another heat transmission investigation 


has 


yielded values for the thermal conductivities of | 


materials suitable for the storage and transport of 
solid carbon dioxide. Since the temperature inside 
a dry-ice container is probably 100 deg. C. below 
that of the outside air, the coefficients given in the 
Table in the next column relate to an appropriate 
mean temperature of the insulating material. 

A remarkable feature of the results for these 
samples is that, regardless of the material, the ther- 
| mal conductivity at a fixed temperature is approxi- 

mately a linear function of the cube root of the 


| 
| 


the work of the Physics Department is devoted to 


problems bearing on food storage and transport. 


* ENGINEERING, vol. cxxxviii, page 362 (1934) 





| : - : 
density. If this relationship be plotted, moreover, 


Insulating Density, B.Th.U. per 
Material. Ib. per deg. F. per 
eub, ft. C.g.8. Units, | sq. ft. per hour 
material material 
1 em. thick. 1 in. thick 
| Expanded rub a4 0-000067 0-195 
ber | 
Balsa wood 6-3 0-000075 0-22 
| Cork 6-7 | 0-000079 0-23 
| Cork 10-0 0- 000082 0-24 


' 


slab cork is 0-9 per cent., while for balsa wood there 
are two values, 0-3 per cent. along the grain and 
} L-1 per cent. across the grain. The above values 


' . . 
Nery whereas the corresponding figure for baked 
! 


| relate to normal atmospheric temperatures, but 
further tests at temperatures in the region of — 5 
|deg. C. are showing much smaller dimensional 


changes due to humidity variations. 

| Atmospheric humidity is nowadays acknowledged 
to have an important influence on the general 
quality, and, more particularly of course, on the 
desiccation, of meat, fruit and other food products 
kept in cold storage. The gravimetric and dew- 
point methods of measuring humidity, however, are 
inconvenient for low-temperature work and some 
attention has accordingly been given to the accuracy 
obtainable with wet-and-dry bulb instruments and 
| hair hygrometers, of types suitable for routine 
| humidity records. Careful trials have shown that all 
| the usual types of wet-and-dry bulb instruments, 
including those having mercury bulbs, electrical 
resistance thermometers 6dr thermocouples, can be 
used successfully at temperatures below freezing 
| point and a set of appropriate tables is being pre- 
pared. It may be remarked, perhaps, that the 
| electrical types of thermometer offer the advantage, 
| in this class of work, that the wet bulb depression 
| can be measured directly. Work is still proceeding 
on hair hygrometers, but the tests are showing, on 
| the whole, that after being in use for some time these 
| instruments usually settle down to a reproducible 
| calibration. 

| The process of evaporation, while intimately re- 
| lated to atmospheric humidity, nevertheless raises 
ene distinct problems which are of importance in 
numerous industrial processes, such as those con- 
cerned with the desiccation of foodstuffs and the 
| transfer of heat from wet surfaces as in the case of 
milk coolers. In order to obtain systematic data 
| on this subject, experiments have been carried out 
| in a small wind tunnel in the Physics Department 
}on a horizontal surface, consisting of a number of 
independently controlled strip heating elements 
arranged side by side across the air current, and 
covered by a moistened linen cloth. Various surfact 
temperatures were maintained, so that the vapou! 
pressure difference between the saturated surtac 
and the ambient air ranged up to about 50 mm. ol 
mercury. The curves in the accompanying Fig. 15* 
show the relative contributions to the total heat 
| transfer of radiation, convection and evaporation 
| The three evaporation curves, relating to different 
| humidities of the air stream, exhibit the very strik- 
ing contribution made by evaporation. Under the 
conditions of the experiments the total evaporation 
is proportional to the vapour-pressure difference. 
while the change of evaporation is proportional to 
the 0-85th power of the air speed. With regard to 
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} * The permission of the Controller of H.M. Stateo 
Office has been obtained for the reproduction o! 
illustrations from the Report included in this review 
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the effect of surface area, it has been found that the | 


rate of evaporation varies with the 0- 77th, power of | 
the length of a horizontal surface parallel to the air | 


stream, and that this result applies equally to an | 
area of saturated linen or to a free water surface. 
For widths, across the air current, exceeding 20 cm. 
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than an approximate means of ascertaining the 
quantities discharged and more direct measurements 
of air velocity and distribution have since been 
carried out by a hot-wire anemometer., A full 
description of this work appeared in the March 
(1935) Journal of the Institution of Heating and 


the rate of evaporation at moderately high air} Ventilating Engineers. 


speeds is proportional to width, but for narrower 
surfaces in slow air currents, the evaporation rate 
tends towards the still air value, #.e., proportional 
to the O0-6th power of the width. 





\ 
A point having | bringing into active use the facilities now available | being open to reveal the adjacent transmission room 


New Sound Laboratory. Industrial Acoustics.— 
great deal of time and experimental work has 


\ 
cen devoted during the past year to the task of 
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and fundamental questions in connection with which 
the Laboratory is participating in an international 
inquiry. 

The determination of sound transmission coefli- 
cients requires two adjacent rooms having a common 
wall in which is an aperture wherein may be 
mounted the isolating panel or partition under 
test. The, photograph reproduced in Fig. 17 is 
taken inside the receiving room, furnished with a 
portable microphone, the rectangular aperture 





potential applications in cold storage practice, which| in the new acoustics laboratory which, within the | with its loud-speaker, Lifting tackle and a runway 
has been observed, is that if a moist surface in astill| limitations of the present equipment, may be/|are necessary to deal with the heavy materials 
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the enclosure, the rate of evaporation for a given 
vapour-pressure difference is greater when the 
moist area is on the under side of a horizontal panel 
than when it is uppermost. This very interesting | 
work is being extended to deal with spherical and | 
cylindrical surfaces, and preliminary results are | 
already showing that in these cases the rate of 
evaporation per unit area increases as the diameter | 
increases, 

One other experimental investigation, having 
numerous applications in cold storage and general 
ventilation practice, concerns the discharge of air | 
from a series of ports opening from a common | 
trunkway. Measurements of speed and direction | 
have been made with a small duct, 12 ft. long, 6 in. 
square in section, and closed at one end, into which 
& measured quantity of air was blown by a fan 
and escaped through ten rectangular ports, each 
4in. by 2 in., spaced 2 in. apart along one side of 
the duet. It has been found that, with all the ports 
open, the direction of the discharge varies from about 
“5 deg. to the axis of the duct in the case of the | 
first port, up to 80 deg, at the tenth port near the 
blank end of the duct. The discharge from the 
ports, estimated from measurements of the local 
Static pressure in the trunk, increases from about 
° per cent. for the first port up to 14 per cent. for 
the tenth. These quantities tend towards equality, 
however, if the areas of the ports are decreased. 





The static-pressure method is regarded as no more! about 2,000 eyeles per second. These are important 
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REVERBERATION CHAMBER. 


| thick which, in Fig. 16, are thrown open to expose 


regarded as unsurpassed. 


The apparatus employed ' comprising, for instance, masonry panels to be tested. 
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for the measurement of acoustic absorbent coeffi- 
cients is shown in Fig. 16, which gives a view inside 
the principal reverberation chamber. 
which is asymmetric both in plan and elevation, 
has a volume of about 10,000 cu. ft. and, when empty, 
has a Sabine reverberation period of 13 seconds 
for a note of 512 cycles per second. A shallow 
recess in one wall is covered by steel doors } in. 


the sample, 100 sq. ft. in area, of material of which 
absorption coefficient is required. A loud speaker 
produces one of a range of tones of frequency between 
125 cycles and 4,000 cycles per second, and for each 
tone to be studied a microphone (shown suspended 
from the ceiling) affords the decay curve of the 
average sound intensity in the room with the 
test absorbent alternately exposed and covered 
by the steel doors. For much of this work a 
warble tone is employed in preference to a source of 
constant frequency with the object of preventing 
standing waves. The main door, giving access 
to the room, is of solid steel and the shutters to the 
skylight, one of which is shown open in Fig. 16, 
are of similar construction and have to be electri- 
cally operated from below. Preliminary experi- 
mental work has established that sound absorption 
depends on the size, shape and distribution of the 
material under test, and also on atmospheric 
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This room, | 





humidity when the frequency of the sound is above 
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Sounp TRANSMISSION Rooms. 


The maximum aperture measures 8 ft. by 10 ft., 
but massive steel diaphragms may be clamped 
round the sides to permit tests on panels of two 
smaller sizes, 5 ft. by 4 ft., and 2 ft. 6 in. square. 
These two rooms for transmission experiments can 
readily be adapted for testing the sound attenuation 
in ventilation ducts and silencers, as well as for 
studying methods of reducing machinery noise. The 
transmission and reverberation chambers rest on 
independent foundations and are insulated from 
their supporting piers by slab cork 2} in. thick. 
Provision has been made for these three rooms, 
each weighing from 150 tons to 200 tons, to be 
hydraulically lifted so that, if the cork should 
deteriorate under sustained heavy load, it can be 
replaced periodically to maintain adequate insulation 
from vibrations transmitted through the ground 
from machinery in other parts of the Laboratory 
and surrounding neighbourhood. 

It is perhaps worth mentioning that, since the 
bodily presence of an observer in the transmission 
and absorption rooms would reduce the accuracy 
of measurement, arrangements have been made 
for mechanically traversing the apparatus and 
taking all readings from small adjoining measuring 
rooms. Routine test work and general research 
are now proceeding, and some results are already 
available from an investigation of the utility of 
absorbents, in composite panels, for sound isolation. 
In the case of vertical partitions, which are mainly 
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subject to air-borne noise, quite appreciable reduc- 
tions can be obtained by the judicious use of internal 
absorbent between the walls of light-weight, double- 
wall partitions, while in double windows absorbent 
can be advantageously applied round the boundary 
of the spacing. In the case of floors, on the other 
hand, impact noises such as those due to footsteps 
are of primary importance, and a properly con- 
structed and equipped room for floor testing is 
proposed as an extension to the new acoustics 
Laboratory. Pending the provision of these 
facilities, a lagged room has been devised over a 
hatchway in one of the corridors and experiments 
aré being conducted on specimen floors carried 
on an insulated steel framework. An electrically- 
driven hammer produces impacts (simulating a 
man walking in leather-heeled shoes) which can 
he varied in foree and frequency, and tests are 
being carried out on various types of floor con- 
struction and coverings. The National Physical 
Laboratory and the Building Research Station are 
carrying out joint studies directed to the abatement 
of noise in buildings, special attention being 
paid to the transmission of sound from pumps, 
along water pipes, and to the relative merits of 
different types of floor construction. In the latter 
connection, it is proving necessary to consider a 
number of subsidiary factors, such as the size of 
the test floor, the span between supporting beams, 
and the degree and manner of loading. 

Other work on noise abatement is being carried 
out on behalf of the Ministry of Transport and of 
the Aeronautical Research Committee. As regards 
the former of these programmes, the Physics 
Department is conducting systematic measurements 
on motor vehicles with a view to determining the 
principal sources of noise in mechanically-propelled 
vehicles and the steps which can efficiently be taken 
to reduce such noise. In connection with aero- 
nautics, recent work at the Laboratory has been 
particularly concerned with exhaust silencers for 
aircraft. In the first place, experiments were made 
without gas flow on silencer conduits, a cathode 
ray oscillograph being used to record the variations 
in the intensity of the transmitted sound as the 
pitch of the incident tone was altered. These tests 
showed that baffle silencers mainly suppress the 
high frequencies. Even within the high frequency 
region, however, resonances of the silencer itself 
may give rise to transmission bands which need to be 
suppressed by the insertion of absorptive material 
in appropriate sections of the silencer. On the 
more promising types of silencing conduit, revealed 
in this way, experiments with sound combined with 
a steady flow of gas are now being carried out, and 
there is some evidence to show that, in the case of 
baffle silencers, the gas stream itself produces 
attenuation at low frequencies additional to the 
normal high frequency attenuation. So far as 
calculation is possible the experimental results are 
being correlated with theory. 


(To be continued.) 
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THE ORGANISATION OF A LIBRARY 
SERVICE IN SCIENCE AND TECH- 
NOLOGY. 


By 8. C. Braprorp, D.Sc., F.L.A. 








(Concluded from page 203.) 
Co-ORDINATED Special LIBRARIES OF SCIENCE AND 
TECHNOLOGY. 


As the deficiencies of libraries have been realised 
more and more, suggestions have been made that 
co-operation in the acquisition of books would 
meet the need. From the preceding, the impractic- 
ability of this idea is indicated. It will become 
clearer in the sequel. Moreover, as yet the sugges- 
tion has remained unfertile. Each library endeavours 
to fulfil the purpose which called it into being, and 
to meet the demands upon it as well as its resources 
will allow. Of late a movement has developed 
towards co-operation by the loan of books from 
one library to another, and among Government 
libraries in Great Britain the Science Library has 
taken the lead in this direction. Nevertheless, the 
difficulty cannot be solved economically by co- 
operation. This involves incalculable waste of 


time by scientific men in travelling from library to 
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library in search of the scattered literature of their 
subjects, as well as the creation of an unproductive 
organisation which must be both exceedingly 
expensive and inefficient. 

It will be assumed that the objective is to devise 
a scheme for co-ordinating the acquisition and 
supply of scientific and technical publications by a 
group of established special libraries, each of which has 
some broad scope such as, for example, pure science, 
natural history, medicine, engineering, agriculture, 
&c. The aims are to define with reasonable rigidity 
the scope of each member of the group; to ensure 
that each member then acquires a collection, as 
complete as may be necessary, of the appropriate 
literature ; to avoid undue overlapping in acquisi- 
tion; to provide the clients of each library with 
reference facilities; and to provide facilities for 
consulting literature externally to the libraries. It 
is assumed that, to some extent, duplication of 
acquisition is necessary, in order to provide for 
reasonable continuity of reference in any one library, 
and to allow for the lending of publications without 
injury to the reference facilities. 

It is assumed that some controlling organisation 
is created, to ensure effective co-ordination. For 
the purpose of reference, this controlling body will 
be designated the “‘ Central Control.” It is axio- 
matic that the basis of control will involve the speci- 
fication of publications in the usual library manner, 
i.e., the author and title and the subject. There- 
fore, in addition to recognised experts in the various 
branches of science, the Central Control will need 
to be equipped with a staff of cataloguers competent 
to specify the publications, or to recognise specifica- 
tions, in all the variety of type and language that 
are experienced in scientific literature. In regard to 
the scope of the various libraries, it will be evident 
that limits cannot be too rigid. Consequently it 
will be necessary to define for each library a series of 
relatively minute subject classes, and yet to permit 
two or more members to acquire the publications 
relating to groups of these small classes. For ex- 
ample, it is not possible to restrict a library con- 
cerned with natural history from acquiring certain 
classes of the groups which are proper to the 
“exact sciences,” such as microscopy. To specify 
the scopes of the different libraries adequately and 
to allocate the literature competently, involves 
fairly minute classification. 

Let it be assumed, for simplicity, that we are not 
concerned with the literature of the past, but only 
with the publications that are new, and with the 
continuations of existing periodicals and serials. In 
the first year of operation of the scheme, some 
twenty thousand new books, pamphlets, volumes of 
serials and periodicals will appear. Only for 
established serials and periodicals will it be possible 
to provide a comprehensive list of titles, and to 
conceive that these are classified and allocated in 
anticipation. Actually no such classified list and 
allocation exists at present, and its compilation 
would be no mean task. Nevertheless, conceive 
that this is done. We have still to deal with the 
annual production of new books, pamphlets and 
new-born periodicals and serials. In the first place 
some comprehensive system of ascertaining these 
‘“ births ’’ will have to be devised. This requires 
considerable machinery. Since, for the purpose of 
co-ordination, the Central Control must keep a 
species of union list of these new publications, it 
must adequately catalogue and classify some 
twenty thousand items a year. Moreover, it can 
hardly catalogue and classify with the necessary 
precision, and certainly not allot the publications 
despotically, without seeing the material. Hence, 
either it will be forced to set up a new library, or, 
having acquired specimens of the serials and 
purchased copies of the books and pamphlets, it 
will have to distribute them to the appropriate 
members of the group. In the latter case, either 
these members have to await the allocation before 
they can get their copies, or get them first and 
subsequently obtain duplicates from the Central 
Control. In the former case, the Central Control 
becomes a reservoir library. It may be observed 
that this very tendency is illustrated in the case of 
the National Central Library in London, which 
began mainly as a “ clearing house ” for lending the 
works of other libraries, and now has been pro- 
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vided with accommodation for a million volumes. 
In view of this example it may be preferred to 
advocate that the Central Control shall not preserve 
the specimens, books or pamphlets, but shall forward 
them as quickly as possible to the libraries deemed 
appropriate. In any case, it becomes obvious that 
the Central Control has to have an “* accession and 
registration ” staff, as well as a “ locating, catalogu- 
ing and classifying” staff. But at least it would 
not have the books ! 

Now comes a further complication. The pub- 
lication of one of the great ‘“ Handbooks” is 
commenced. It is to comprise the usual large 
number of volumes, parts and subdivisions, some 
of which are appropriate to many libraries other 
than the one for which the whole Handbook is 
appropriate. The necessity arises for minute 
allocations, and piecemeal acquisition on the part 
of the special libraries, whose librarians complain 
that they have to catalogue and shelve a lot of bits 
instead of getting the whole work. The same thing 
happens with series of monographs, reports and 
bulletins, and periodicals of wider scope. Before 
we know where we are, unless indeed we have had 
some experience, we find our accessions and catalogu- 
ing and classifying and allocation machinery growing 
to formidable dimensions. We have exceeded the 
twenty thousand a year figure and are advancing 
towards the fifty thousand or even a hundred 
thousand a year figure. In fact, the Central Control 
has to establish all the machinery of a really large 
library, except that it will have no books. How- 
ever, there will be a fine union catalogue, from 
which can be supplied information as to what 
literature is published, where a prospective searcher 
can see it, when he gets there, or from whom he can 
borrow it, if it is not wanted for reference. Thus 
the Central Control begins an elaborate information 
service. Then it appears that, frequently, specific 
information is found not in a book, nor in a 
pamphlet, nor in a part of a series or a handbook, 
but in a paper in some society’s transactions, or an 
article in some review. The information service 
having got so far, why not carry it a stage farther ? 
And so to the subject index of papers, and the 
collection of bibliographies of all kinds, notwith- 
standing that an information service divorced from 
a library must remain ineffective. 

Finally, consider the supply of literature. The 
Central Control is now the accepted medium for 
ascertaining what literature exists and where it 
can be procured. Applications come in ; catalogues 
and indexes are consulted by the scientifically 
trained staff; directions are given, and the in- 
quirer proceeds gratefully on his way. He begins 
a research; finds more references, wants to see 
them ; finds he can only see some where he is ; is 
referred for the rest to the Central Control ; more 
searchings, more locations, more instructions, more 
travel! And the cost? An estimate of 5,000/. per 
annum for the cost of this Central Control without 
the books is probably a modest one. A vast 
organisation would have been set up for doing 
everything that a complete general library of 
science and technology would have to do, and for 
doing many other things, such as keeping details 
of the holdings of other libraries, for doing all except 
actually possessing, storing and supplying the 
actual books. Yet it is the books that the public 
wants! Although the machinery would cost 
almost as much as is needed to buy a complete set 
of books being “listed” and “cleared,” the 
research worker who asks for a book is given only a 
series of journeys, with a list to help him to while 
away the time in the Underground Railway. 

Throughout the above, nothing has been said 
as to the difficulty of exercising the necessary control 
over the acquisitions of a group of libraries. A 
benevolent despot at the Central Control is 
assumed, and a series of enthusiastic co-operators 
at the head of each special library. But in practice, 
things would be very different. The various 
special librarians would certainly be tempted to 
dislocate the machinery. The Central Control 
would be left with a painfully acquired Union 
Catalogue. For instance, the Control would be 
able to tell an inquirer that the library of the 
Ministry of Agriculture contained such and such 
works on agriculture. The latter library could tel! 








hi 
of 
in 


cle 
m 


to 
al 
de 
pr 
to 
th 
th 
no 


pr 


Th 
in! 
otl 
sol 


rec 


ne 
pre 
Th 
effi 
exi 
lib 


Scie 
on 

the 
foll 


t 

In 
of a | 
that 
exten 
scope 
by a 
libray 
conta 
absen 
affect 
But, 
from 
facilit 
hot a 


book- 


“reney 

















AUG. 30, 1935.] _ 


him that, of course, but he would lose the satisfaction 
of having found it out at a very expensive centre of 
information maintained by the taxpayers. It may 
be noted here from American and other estimates 
that it costs about 7s. 6d. each time to locate a 
desired book at present, with existing centralised 
machinery. 

In all this scheme, nothing has been assumed as 
to the function of an existing library which includes 
all science and applied science in its scope. The 
deduction cannot be avoided that such a library is 
pre-eminently fitted to exercise most of the functions 
found to be necessary for the Central Control. On 
the other hand, the previous restriction, preventing 
the Central Control from having an actual stock, 
now vanishes. The advantages of having a com- 
prehensive central stock are apparent.. It becomes 
a reservoir upon which the special libraries can draw. 
The final question then arises. Is it necessary to 
inflict on this centre the burden of controlling the 
other libraries ? Would it not rather be a practical 
solution to assume that the special librarians, 
recognising the existence of a really complete central 
stock, would of their own accord feel relieved of the 
necessity of acquiring much material, outside their 
proper scope, which they now feel bound to acquire ? 
The conclusion is inescapable that true economy and 
efficiency lies in the direction of developing the 
existing facilities of an existing general science 
library as a central library of science. 


CENTRAL LIBRARY OF SCIENCE AND TECHNOLOGY. 


Besides being a general reference library of 
science and technology where all existing literature 
on a particular subject can be consulted in one place, 
the Central Library is conceived as fulfilling the 
following additional functions :— 


1. Compiling card indexes, both by author and by 
subject, of titles of currently pubiished scientific 
literature including books, monographs, serials 
and periodicals. From this index it would be 
practicable to supply lists of new publications in any 
desired field. The issue of such reference lists 
relating to wide subject groups might take place 
as a principle, at regular periods; alternatively, 
they might be issued only in response to specific 
requests, 

Compiling as complete as possible a collection of 

current scientific books and periodicals in all 

branches of science. Cataloguing this collection 
in the normal way and classifying the items as 
specifically as possible. The completeness of the 
collection should only be limited by the following 
considerations: (a) Excluding elementary or 

“ popular ” books and periodicals; (b) excluding 

publications which are obviously of a trivial 

nature. 

. Issuing regular notices of its holdings and new 
accessions. Issuing from time to time cumulated 
catalogues. Possibly issuing printed catalogue 
cards, as is done in the Library of Congress. 

. The maintenance of a complete set of biblio- 
graphica] indexes, cumulated as far as possible 
according to subject. The ideal would be to have 
at least one reference, preferably with a digest or 
annotation, to every book, monograph, paper and 
article. The fulfilment of this ideal would depend 
mainly on outside agencies, but the Library should 
attempt to influence such agencies to adopt 
ane My methods of producing bibliographical 
indexes, 

The supply, in response to requests, of complete 
lists of references to the literature of any specified 
subject, in so far as this information cannot be 

_ made available by specialist libraries. . 

6. The lending of books to research workers and 

students through the medium of approved institu- 
tions and commercial agencies 


in considering the effect of lending on the use 
o + . . . 
of a library for reference, it must be borne in mind 


es 


os 


that the efficiency of a library depends on the 
extent to which it contains the literature within its 
scope. Ifa library does not possess a book demanded 
by a reader, that library is less useful than another 


library, which by reason of its completeness does 
contain the book, although that book may be 
absent for a few days. External lending must 
affect the ordinary function of a reference library. 
But, provided that inquirers borrow publications 
from the Central Library only when local reference 
facilities fail, the number of books on loan will 
hot amount to more than a few per cent. of the 
book-stock. The extent of this temporary defi- 
“eney is not to be compared with the lacune 
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now existing in libraries. And the usefulness 
of a complete library will be very much greater 
than that of a less complete library which does not 
lend books. Experience has shown that there is a 
real and growing need for external loans and that 
only very little interference is caused with reference 
facilities. 

The Cost of a Central Library.—Experience shows 
that a Central Library of the type visualised above 
need cost little more than is at present expended 
on many special libraries, and much less than is 
expended on many large public libraries. In any 
case, in view of the existence of such general 
libraries, only the additional cost needed to complete 
them is in question. 


THe EXTENT AND ORGANISATION OF A CENTRAL 


LIBRARY. 


The Survey of Literature—The contemplated 
survey of the current output of scientific and 
technical literature would be carried out, as now in 
some national libraries, by amalgamating selected 
items from a comprehensive series of national pub- 
lisher’s bibliographies into a card-index. From 
other sources references to new periodicals, pub- 
lications of international congresses and other new 
works would be added to the index. Notices of 
their new publications from minor publishing bodies 
would be elicited, thereby making the index reason- 
ably complete. In this way, the major part of the 
world’s output would be indexed. Since publishing 
agencies have every inducement to supply notices 
of their new issues, there is no reason to suppose 
that the index could not be made almost exhaustive. 
The reproduction and publication of this index 
would permit of copies being circulated to various 
libraries and institutions, when it would be relatively 
easy for such recipients to inform the Central 
Library of any omissions which they had noted in 
virtue of their special connection with certain 
fields. 

Collection of the Literature.—The total output 
of literature in this field represents about fourteen 
thousand scientific books and fifteen thousand 
important periodicals, which are the estimated 
desiderata for the contemplated central library. 

Indexing of the Literature.—In this respect the 
experience of the Science Museum Library is 
relevant. This Library has already reached a stage 
beyond which substantial progress can be made 
only by inducing outside indexing institutions to 
co-operate in the adoption of the standard Universal 
Decimal Classification. The experience of the past 
few years shows that the prejudices which are met 
when any reform of this type is advocated are 
slowly but steadily being overcome. The complete 
French edition of the classification has now appeared; 
a German edition is in course of publication, and 
already a few of the leading German indexing 
agencies are using the classification. The first part 
of the English edition is now in the press. The 
English output of decimally classified references is 
already very considerable, and includes extensive 
indexes in the diverse fields of general science, 
physiology, marine engineering, electrical engineer- 
ing, agriculture, fuel technology, and photography ; 
in addition to the above major contributions, there 
are smaller ones in the fields of physics, geophysics 
and biology, and it is confidently anticipated that 
before long considerable contributions will appear in 
meteorology, forestry, architecture and building 
science. If such progress can be made in spite of 
the lack of an English translation of the classifica- 
tion, it is evident that already the main obstacles 
have been surmounted and the final objective is 
assured. Including contributions from agencies 
abroad, the present position is that about 130,000 
references classified by this system are being filed 


annually, which constitute this co-operative under- 
taking the greatest bibliographical effort yet 
achieved. 


The value of what is already in being is obvious, 
and the cost of the index is a mere fraction of the 
cost of many similar aggregations of references. 
For example, the cost per reference in the Science 
Museum Library’s Subject-Matter Index is about 
one halfpenny including filing, whereas the cost of 
purchasing card references issued by such institu- 
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Index is about a penny a card, exclusive of filing. 
Moreover, the references incorporated in the 
Science Library’s Subject-Matter Index frequently 
comprise abstracts of the articles, whereas the 
Library of Congress and Engineering Index cards 
are merely titles and very summary digests, 

The Supply of Information.—If it be per- 
missible to quote the Science Museum Library again, 
it seems relevant to state that from its complete 
collection of scientific and technical bibliographies of 
all sorts, this library is already supplying lists of 
references on specific subjects in response to in- 
quiries. In so doing, it meets the need of those 
research workers who are not in touch with any 
library possessing equal facilities, and at the same 
time supplements its Subject-Matter Index, render- 
ing this index more complete for future use, both in 
the subject of inquiry and in related subjects. 

This service of the Science Museum Library has 
increased steadily, but on the whole slowly, in recent 
years. It is not anticipated that any Central 
Library would find itself constrained to meet a 
demand greatly exceeding that which the Science 
Museum Library now experiences, since inquiries 
would usually be made to the appropriate specialist 
institutions in the first place, and referred to the 
Central Library only when references to infor- 
mation scattered in the mass of literature of 
cognate subjects were needed. Any estimate of 
the increase can only be provisional, but there 
is little doubt that the imposition of a small 
charge would keep the demand within any desired 
limit. From experience it appears possible that 
the service might be made to pay for itself by the 
sale at a nominal price, or the exchange of, copies of 
the bibliographies compiled. The present in- 
efficiency of indexing, however, militates against the 
economical supply of bibliographical information. 
So much time has to be spent by skilled assistants 
in collecting the references from the various indexes 
and publications dealing with the subject, that the 
cost of compiling bibliographies is much greater 
than would be necessary if a standard system were 
in general use. As the scheme for co-operative 
indexing on the basis of the Universal Decimal 
Classification gathers adherents, this cost of com- 
pilation should be reduced in proportion, and the 
output of bibliographies could be increased without 
increase in the staff. Meanwhile, a survey of the 
widely divergent subjects on which bibliographies 
have been compiled by the present staff of the 
Science Museum Library shows that the staff is 
capable of dealing with inquiries in any branch of 
science—as indeed it must be, in order properly to 
classify the Library’s regular accessions. 

The Supply of Books, Including Loans.—In 
this direction also, the Science Museum Library has 
already had considerable experience of the call 
which a Central Research Library might expect, 
Although there is a steady increase yearly in the 
demand made upon the Library, the aggregate 
demand does not compare with the figures experi- 
enced by, for example, the British Museum Library 
and many of the great public reference and lending 
libraries. 





ADVANTAGES IN THE ESTABLISHMENT OF A CENTRAL 
LIBRARY. 


A complete, instead of a partial, stock of current 
scientific publications would be available for con- 
sultation, and all in one place. This would enable 
lists of papers on specia] subjects to be supplied, 
including not merely, as at present, articles pub- 
lished in journals devoted to the special subject, or 
to subjects closely related to it, but comprising all 
papers relative to the subject of inquiry whatever 
their source. In addition, the entire cost of the 
cumbersome and unproductive machinery for central] 
co-ordination, union cataloguing, and location of 
books would be avoided ; the cost of a single loan 
being reduced from 7s. 6d. to 5d. The regular issue 
by the central library of its classified lists of acces- 
sions should enable many special libraries to dispense 
with a large portion of the skilled labour now engaged 
in duplicating this work. They would thus be 
enabled to concentrate on the detailed subject- 
cataloguing of the literature within their particular 
fields. The labour of keeping track of new books 





| tions as the Library of Congress and Engineering 





and periodicals in each special field would be left to 
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the central library. Many special libraries would be 
able to effect great economies in their purchases of 
publications rarely needed, relying on the central | 
library for the loan of these. 


| 
Tue Errecr or THE EXISTENCE OF A CENTRAL | 
LIBRARY ON THE FUNCTIONS OF THE SPECIALIST 
LIBRARIES. 
Acquisition.—Specialist libraries would | 
tinue to govern their acquisitions according to their 
local needs. Economy would be attained in two 
ways from the existence of the central library. 
Firstly, from that library the special library would | 
obtain a regularly issued, comprehensive, classified 
list of books and periodicals published. By referring 
to the appropriate sections, each special library could 
readily ascertain what publications existed in its 
own proper field. Secondly, the special library’s 
need to acquire a good selection of literature in 
fields cognate to its own would vanish, because a 
far more complete collection of such literature would 
be available at the central library. 
Cataloguing and Classification.—The 
of the central library, and its issue of standardised 
classified catalogue entries of its accessions would 
tend to save the special libraries the skilled and | 
expensive labour of expert cataloguing and classify 
ing, which is now expended in duplicating catalogue 
entries in every library. Whether such a card 
catalogue service as that of the Library of Congress 
ought to be maintained in every country is a 
question. But, in any case, it is practicable7for 
special librarians to receive copies of the central 
library's catalogue entries, and have these cut up 
and mounted on standard cards for their own cata- 
logues, thereby saving much of their costs. It is 
estimated, for example, that a single catalogue 
entry costs to prepare in the Science Library about 
a shilling, whereas the cost of a copy need not 
exceed one-tenth of a penny, and this copy could 
be dry-mounted on a standard card at a further cost 
of one-fifth of a penny. 
Information and Bibliography. 
raries, large and small, would remain the primary 
sources of supply for information on subjects within 
their proper fields. Only when the search needed 
to be extended into the mass of literature on cognate 
subjects, would the inquiry be transferred to the 
central library. The function of the central 
library would be to maintain a complete—as distinct 
from a partial—collection of literature, which could 
either be consulted by the specialist in his more 
exhaustive researches, or by the central library’s own 
stafffor the provision of bibliographical lists. It 
would ifet be the province of the staff of the central 
library to extract from the references listed the 
precise significance of the information in respect to | 
the special inquiry. That function would remain 
for the specialist and to some extent for the special 
librarian, or the staff of experts available for his 
consultation. 
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LETTER TO THE EDITOR. | 

THE SODIUM LINE-REVERSAL 
METHOD OF DETERMINING FLAME) 

TEMPERATURES. 
To tae Eprror or ENGixeerine. 

Str,— Drs. B. Lewis and G. von Elbe, in their letter 
in the current issue of Excoryrertne, hold firmly to 
the view that true flame temperatures are measured | 
by the sodium line-reversal method, and as a necessary | 
corollary, that the sodium temperatures recorded in 
seientific literature are measures of the real tempera 
tures in flame gases a the points at which the measure 
made. But when such typical sodium | 





ments were 
measurements as those shown in Fig. 1 (ethylene- 
air flames: Jones, Lewis and Seaman), and in Fig. | 


2 (CO-air flames: Ellis and Morgan), of my article | 
(Exarseerte, vol. exxxviii, page 475, 1934), are} 
examined in relation to the calculated temperatures, their | 
view seems to me to be entirely untenable. I do not see 
and Morgan's sodium measurements which are greater | 
than the calculated temperatures, for similar results 


were found by Jones, Lewis and Seaman in the case of | 
vartous hydrocarbon-air flames | of raw coal will be made. 

A steep temperature gradient is found to exist in | 
flames in a narrow region in the immediate vicinity 


of the inner cone when the measurements are made by | 


| calculated temperatures vary by 


| graphien,” 


| 6s. 8d.), through Mr. FE. 


why doubt should be entertained in regard to the Ellis} 
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the line-reversal method, and this is immediately 
followed by a considerable region of uniform tempera- 
ture (Griffiths and Awbery, for example, found a 
uniform temperature for a distance of 4 in. in a 14-in. 
flame). But the steep gradient found by the sodium 
method over the short distance above the inner cone 
is only another proof of the unreliability of the sodium 
method for measuring true temperatures ; the small- 
ness of the radiation loss over this short distance 
and the impossibility of infiltration of secondary air 
make it inconceivable that a steep gradient of true 
temperature should exist. The sodium temperatures 
are, I think, to be explained in terms of intense 
chemical activity in the inner cone. 

A larger proportion of the sodium temperatures on 
record in literature than Drs. Lewis and von Elbe 
appear to think are roughly within the temperature 
range, 1,900 -+- 50 deg. C., although the corresponding 
some hundreds of 
deg. C, 

In regard to specific heats, I should like to say that 
I have great admiration for the work of Wohl and 
von Elbe in connection with H,O, but, exceptionally 
for this gas, | am doubtful whether the theoretically 
calculated values are correct above about 2,000 deg. C. 
This was made clear in our paper (Phil. Mag., vol. xviii, 
1934, p. 319). Explosions of hydrogen mixtures at 
higher densities should decide this. 

Yours faithfully, 
W. T. Davin. 
South Wales. 
1935. 


Laugharne, 
August 25, 











THE INTERNATIONAL INSTITUTE 
OF DOCUMENTATION. 


FURTHER particulars are now available of the con- 
gress of the International Institute of Documentation, 
which, as announcéd in our issue of May 10, is to be 
held in Copenhagen from September 9 to 14. The 
congress will mark the fortieth year of activity of the 
Institute, which was founded in Brussels by Royal 
Decree in 1895, following the first International Con- 
ference of Bibliography. The Institute, since its 
foundation, has worked to decrease the confusion which 
exists among the various bibliographical systems by 
advocating the general adoption of a standard system. 
The International system of the International Institute 
of Bibliography has developed during the forty years 
until today the bibliographical references classified 
under it exceeds even those produced by the late 
International Catalogue of Scientific Literature. 

Although among the fifty papers to be read at the 
congress, many are naturally of a strictly bibliographical 
character, a number are of direct interest to scientific 
workers, particularly those concerned with research 
or with information services. Among these may be 
mentioned * Patent Literature as a Source for Scientific 
and Technical Information,” which is to be contributed 
by the President of the Institute, Dr. J. Alingn Prins ; 
‘Some Phototechnical Methods for the Preservation 
and Restoration of the Contents of Documents,” by 
Dr. L. Bendikson; “ The Organisation of a Library 
Service in Science,” by Dr. 8S. C. Bradford ; ‘ Classifi- 
cation of Patents,” by Mr. F. Donker Duyvis ; “ Classi- 
fication Scientifique—Classification Pratique—Classifi- 
cation Normalisée, by Monsieur E. de Grolier ; “ Der 


| Plan eines Internationalen Handbuchs der Fachbiblio- 


by Herr. V. Grundtvig; “ Improvement 
of Documentation by the Aid of Management Research 
Groups,” by Dr. O. Ten Have; ~*~ Klassifikations- 
probleme in der Aluminiumindustrie,” by Dr. Her- 
mann; ‘“ The Evolution of a Co-operative Classified 
Bibliography of Science and Technology,” by Mr. E. 
Lancaster Jones ; ‘ Les Travaux Menés par l'Institut 
Internationale de Coopération Intellectuelle en Mati‘re 
de Documentation, avec quelques Observations sur la 
Terminologie,” by Dr. M. Rothbarth; ‘ General- 
bericht tiber die Technischen Hilfsmittel der Doku- 
mentation,” by Dr. W. Schuermeyer ; and “ Adminis- 
trative Documentation,” by Mr. G. A, A. de Voogd. 
Those who are unable to attend the congress can obtain 
copies of the printed papers for 7 Danish kroner (about 
Lancaster Jones, Hon. Sec. 
of the British Society for International Bibliography, 
Science Library, South Kensington, London, S.W.7, 








NATIONAL SMOKE-ABATEMENT CONFERENCE.—The 
seventh annual conference of the National Smoke 
Abatement Society will be held at Bristol from Septem- 
ber 19 to 21. Some 100 municipal authorities and 
important bodies connected with the gas, electrical 
and solid-fuel industries are to be represented. A 
pore session will be devoted to the question of smoke 
abatement and the coal industry, and it is anticipated 
that a number of recommendations regarding the use 
Special consideration is also 
to be given to smokeless equipment in housing schemes, 
the emission of dust and grit from industrial chimneys, 
and the effect of smoke drift on the countryside. The 
offices of the Society are at 36, King-street, Manchester, 2. 
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ENGINEERING TRAINING AND 
EDUCATION. 


Lectures on Tron and Steel.—A course of 24 lectures on 
** Tron and Steel ” will be given by Mr. T. Barton Kelly, 
on Thursdays, from 6 p.m. to 7 p.m., commencing on 
September 26, in the Department of Commercial Pro. 
ducts of the City of London College, Ropemaker-street, 
Moorfields, E.C.2. The lectures cover a wide field and 
consideration will be given to iron ores, the production 
of pig iron and steel, forging, rolling, and the mann- 
facture of tin-plate, wire, galvanised sheets, &c., 
specifications, testing, fatigue, trade and commerce, 
and markets. For students resident in the Adminis. 
trative County of London, the fee for the course is 
25s. 6d. A College examination will be held at the 
conclusion of the Course, and “ short-course” certi- 
ficates will be awarded to the successful students. The 
J. Gray Buchanan Prize of 3/. will be awarded on the 
results of the examination. 

Lectures for London Teachers.—The London County 
Council is again arranging a series of lectures and 
classes, primarily for teachers employed within the 
Administrative County of London and the Home 
Counties, to be held during the autumn and winter of 
1935-36. Many of these deal with art and handicrafts, 
domestic and health matters, English, geography, 
history, pedagogy and other subjects outside our sphere ; 
but in the science section are courses on “ Engines and 
their Historical Development,” and on “ Science for 
Senior Schools,” while a special single lecture on 
‘* Art in Relation to Modern Industrial Conditions,” 
will be delivered at the County Hall by Mr. Eric Gill, 
on November 18. A pamphlet giving full particulars 
of the scheme is available, and may be obtained on 
application to the Education Officer, The County Hall, 
Westminster Bridge, London, 8.E.1. 

Sir John Cass Technical Institute-—The syllabus of 
classes to be held at the Sir John Cass Technical 
Institute, Jewry-street, Aldgate, London, E.C.3, during 
the 1935-36 session has recently been issued. The 
Institute provides grouped evening courses of instruc- 
tion for persons preparing themselves for the degree 
examinations of the University of London and other 
bodies. The work of the Institute is organised 
into a number of departments, including physics and 
mathematics, inorganic and physical chemistry, organic 


jand applied chemistry, petroleum technology, fuel 


technology, metallurgy, geology, and modern languages. 
There is also a school of navigation and seamanship. 
Full particulars regarding the courses, and time-tables, 
syllabuses of examinations, and other information are 
contained in the prospectus, copies of which are obtain 
able from the Principal of the Institute, at the address 
given above. The forthcoming session will begin on 
Monday, September 23, but students in the science, 
technology and language classes should enrol on the 
evenings of September 18, 19 and 20. 

Institute of Marine Engineers.—Arrangements ar 
now being made for the next annual examination tor 
admission to the probationer-student and student-class 
of membership of the Institute of Marine Engineers. 
The next examination will be held in June, 1936, at 
various centres, according to candidates’ places of 
residence. Full particulars of the syllabus and exemp 
tions allowable may be obtained on application to the 
secretary of the Institute, The Minories, London 
E.C.3. 

The Institute of Transport—The next examinations 
for graduateship and associate-membership of the 
Institute of Transport will be held on April 30 and 
May | and 2, 1936, in London, and at a number of 
provincial and overseas centres. Full particulars of 
the examinations, previous question papers (price 1+ 
per set, post free), and copies of a pamphlet entitled, 
“The Institute of Transport Examinations: Notes 
for the Guidance of Candidates Unable to Attend 
Preparatory Courses” (price 2s. 6d., post free) may 
be obtained on application to the secretary of the 
Institute, 15, Savoy-street, London, W.C.2. The 
closing date for the receipt of applications to sit for 
the examinations is March 1, 1936. Prospectivé 
candidates are advised to confirm their eligibility to 
sit for the examinations they have in view, and this 
may be done by communicating with the secretary. 








Heat Carkizep Away BY MoisTURE IN FLUE GASES: 
Erratum.—In connection with Mr. E. W. Geyer’s letter 
on this subject appearing on page 203 of our last issue, 
the address was unfortunately given as Birmingham 
instead of Glasgow. 

SCHIFFBAUTECHNISCHE GESELLSCHAFT.—The {oul 
teenth summer meeting of the Schiffbautechnische 
Gesellschaft, Berlin, will be held in Hamburg from 
Wednesday, September 4, until Sunday. September 
Technical sessions, at which a number of papers dea! 
with shipbuilding problems will be presented, 

held on the Thursday, Friday and Saturday, and vis 
will also be paid to various works and other places © 
interest in the neighbourhood, as well as to Heligoland. 
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Fig. 13. 








BROACHES AND HOLDER. 


Fie. 15. 


SURFACE BROACHING. 
(Concluded from page 141.) 


OUR previous articles, on the practice of surface 
broaching in the United States dealt in some cases with 
machines finishing two parallel surfaces'at one operation; 


the machine shown in Figs. 13, 14, and 15, above, deals 
with four such surfaces at a time. A typical part is 
shown in Fig. 16, the inner and outer faces of each arm 
of the yoke being finished by broaching. The machine 
illustrated is of the continuous rotary pattern and 
is made by Messrs, American Broach and Machine 


Company, Ann Arbor, Michigan, U.S.A. The work 
1s mounted in fixtures arranged round the circumference 
of the rotating table and is drawn through fixed broaches 
attached to the machine base and extending about 
190 deg. round its circumference. The general view, 
Fig. 13, shows one of the tool holders on the right ; 
tmmediately below it is the driving gear, consisting 
of a 25-h.p. motor running at 1,200 r.p.m. and coupled 
to the machine reduction gear by multiple belts. The 
work fixtures are seen in the centre, no work being 
in place. The table is 36 in. in diameter and its 
top is 42 in. above the floor. The outside diameter 
of the base is approximately 4 ft. 6 in. It must be 
understood that the machine is for general work and 


— constructed solely for the operations shown. A 
fi 


¥ wide variety of work can be performed on it, the 
xtures and tools being arranged to suit, for which 


36-In. Rotary Continuous SurFACE-Broacuine MaAcHINE. 
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purposes the table is made with radiating Tee-slots and 
the base tep with analogous provision for tool holders. 

Referring to Fig. 14, it will be seen that there are 
ten work fixtures, and three tool-holders for the yoke- 
finishing lay-out. The first set of tools makes a 
roughing cut; the second a preliminary finishing 
cut; and the third the final sizing cut. There is 
room for a fourth set of tools when this is required, 
but in the particular operation shown this place is 
occupied by a stop device for releasing the work 
from the fixtures. The stem of the yoke to be 
broached is inserted in the holes in the work fixtures 
visible in the foreground of Fig. 14, and the jaws 
lie in recesses in a pair of ribs which take the cutting 
thrust. The yokes are turned into place in the recesses 
by lever handles, which also clamp them. On reaching 
the stop, the levers are pushed back by it, and the work 
is unclamped and turned into a position providing 
for easy withdrawal from the fixtures. The rotational 
speed of the table can be varied to give different surface 
cutting speeds. In this particular job the table makes 
one revolution per minute, the cutting speed being 
approximately 10 ft. per minute, and, as there are ten 
work fixtures, ten yokes are finished per table revolution. 
In some cases the production speed can be greatly 
accelerated, as the work may permit of both automatic 
loading and unloading, and a greater number of pieces 
may be carried. The nature of the material has also 
an influence on the production speed, and under 
favourable conditions as to size, number, and material 
of the work, the maximum output of 2,000 pieces 
per hour can be obtained. 

An enlarged view of a portion ef the broaches and 
the holder is given in Fig. 15. This arrangement is 
the one adopted for the simultaneous broaching of 
the four surfaces of the yoke and, in consequence, there 
are four separate cutting surfaces, the middle broach 
of the three shown having two such surfaces. The 
teeth have their cutting edges set at an angle to the 
table radii, and it is claimed that, generally, a shearing 
effect is produced which gives a good surface to the 
work and prolongs the life of the tools, a tetal preduc- 
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tion ef over 200,000 pieces being possible with one set 
of tools. This life, of course, implies re-grinding. 
In this machine the tools are bedded on liners so that 
they can be advanced as necessary after grinding. 
Moreover, the finishing tools can be moved up, when 
the practicable wear limit has been reached, to the 
next stageahead,and soon. Freedom from vibration is, 
of course, essential, for which reason the machine is 
of rigid construction and the rotating parts very sub- 
stantial, the table, for example, weighing 1} tons. 
It is mounted on large Timken roller bearings, the 
largest of which is about 18 in. in diameter. The drive 
is taken first through a worm and worm wheel, then 
through a helical pinion and gear, and finally through a 
pinion and internal gear ring, the whole of the gears 
being hardened. The worm gear runs in an oil bath, 
and the various bearings are of the Timken roller type. 
It will be clear from Fig. 14 that each set of broaches 
has its own supply of cutting lubricant. 

Another example of the broaching of four faces of 
yokes in a continuous rotary machine may be quoted, 
as providing figures relative to comparative costs, 
from a paper read by Mr. E. 8. Chapman before the 
Society of Automotive Engineers at Detroit in October, 
1934. The machine in this instance had eight work 
fixtures revolving at the rate of 42 revolutions per hour, 
which gave a cutting speed of 8 ft. per minute, and 
there were four sets of broaches. The yoke bosses 
had faces 1% in. in diameter, and from in. to } in. 
stock was broached off each of the four faces, leaving 
the bosses } in. thick with a plus or minus tolerance 
of 0-007 in. The broaches were 8 in. long by 5 in. 
wide by 1 in. thick when new. The roughing broaches 
tapered for the first twelve teeth by 0-006 in. per tooth ; 
the remainder of the teeth tapered 0-0021 in. per tooth. 
The broaches of the second and third sets had the 
latter taper throughout, whilst the fourth, or finishing, 
set had a taper for the first nine teeth, of 0-0005 in. 
per tooth, the remainder of the broaches for a distance 
of 13 teeth having parallel faces, The preduction was 
300 parts per hour, the loading and unloading of the 
work being carried out with the table in motion. The 
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cost of broaching was, at the time the paper was read, 
0-0036 dol. per yoke. It is stated that a good preduc- 
tion milling machine was also in use for some time 
on the same operation, the cost per yoke with this pro- 
cess running out at 0-0128 dol. The broaches could 
be ground to a depth varying from 0-0625 in. to 0-125 
in,, according to position, and an average of about 
5,000 yokes was possible between grinds. The yokes 
were drop forgings, heat-treated to 1,550 deg. F., and 
oil quenched. 

The sketches reproduced in Figs. 17 and 18, page 233, 
illustrate another example of the broaching of four faces 
simultaneously. In this case two parts were dealt 
with at a time, the operation being that of forming 
two flats on each end of a short spindle, the centre 
part of which was screwed. The broaching was done 
in two vertical machines with reciprocating broaches 
mechanically operated, the work being held in fixtures. 
The example illustrates very well the suitability of 
broaching for work having accurately-aligned parallel 
faces. The finished work is shown in Fig. 17. The 
flats had to be formed on the ends of the spindle, 
which was finished to # in. in diameter, on a length 
of 1% in. The width across the finished flats was 
ye in., with a telerance of +0-007 in. The allowance 
for deviation frem parallelism was 0-005 in., and 
parallelism with the axis of the screwed part had to 
be secured within 0-001 in. Measured at the diameter, 
te in. of stock had to be removed on each side. This 
was done at one downward stroke ef the broaches. 

As will be seen from the cross section of Fig. 18, 
eight broaches wererequired. These were 14 in. long by 
approximately 1} in. wide by 1 in. thick. The cutting 
speed was 30 ft. per minute. The depth of the broach 
teeth allowed the removal of 0-080 in. befere the 
broaches were worn out. About 0-005 in. was removed 
per grind, so that the broaches could be greund 16 
times. About 9,000 parts were finished between 
grinds and the average cost per part was, at the time 
Mr. Chapman's paper was read, 0-:0019 dol. The work 
fixture consisted of two vices having vertically-sliding 
jaws operated by cams and lever handles. The jaws 
were provided with screwed faces giving a construction 
similar to a split nut, and the parts on insertion had 
to be revolved before clamping so that one end of the 
spindle was hard up against a fixed stop. This made 
the loading operation one requiring some care, but in 
spite of this, the considerable output of 179 parts per 
hour per machine was obtained. The parts were of 
steel and were not heat-treated before broaching. 

It will be evident from this short account that surface 
broaching is definitely established as a manufacturing 
process of practical utility and economic value, and it 
would appear to possess great potentialities. The 
advance is largely due to the gradual removal of two of 
the original disabilities of surface broaching, viz., that 
of the high cost of the tools and a certain measure of 
doubt as to their working life. The cost has, however, 
been reduced of recent years by the manufacture of 
broaches, that is, the tools themselves, as a distinct 
industry, and dependability has beensecured by develop- 
ing knowledge of the correct heat treatment required, 
both on the part of the manufacturers aforesaid and 
in the tool-rooms of producing firms who make their 
own broaches. It would appear that high-speed steel is 
now playing an important part as material for the tools, 
though, it is stated, carbon steel is also employed. 
In the latter material a steel having a carbon content 
of 0-95 per cent. to 1-05 per cent. is stated to give 
results. The hardness recommended is from 87 to 89 
on the Shore scleroscope scale, and to obtain this 
the tool is quenched first in brine and then in oil. 
The hardening heat ranges from 1,425 deg. F. to 
1,450 deg. F., according to the carbon content of the 
steel used. Tempering is carried out at a temperature 
of from 380 dey. F. to 400 deg. F., and in good practice 
the tools are left in the furnace and allowed to cool 
down slowly with it. The foregoing is only a general 
account of the treatment of carbon steel; high-speed 
alloy steela, of course, require different handling, 
whilst variations are also dictated by the contour 
of the cutting teeth and the shape and length of the 
broach. Tools of the carbide type have been used in a 
few cases, in one of which the work done between 
grinds is stated to have been more than five times that 
possible with high-speed steel. 

In conclusion, it may be noted that, although surface 
broaching has proved to have definite advantages in 
several ways over other machining methods, its chief 
employment has been in mass production factories, 
and it is not suggested that it can be used equally 
effectively as an ordinary shop process. At all events, 
careful analysis of all the factors in any particular 
case is, of course, essential at any stage of develop- 
ment. If a large amount of material has occasionally 
to be removed the broach must be long to provide 
for exceptional depth of cut, and the machine is 
correspondingly bulky. With a milling machine, on 
the other hand, a heavier cut than normal can be 
taken by merely altering speed and feed ratio. The 


pros and cons of the process, therefore, will always 
demand much detailed study of other factors than 
actual cutting speeds and machinery costs. 








GERMAN PROGRESS IN PISTON 
RINGS, BRAKE DRUMS AND 
OTHER AUTOMOBILE CASTINGS.* 


By W. A. Gerster. 


Piston rings for motor cars were originally made 
from sand cast grey iron bushes, but as requirements 
in respect of quality became more exacting, research 
was directed to finding better materials and superior 
foundry processes. With the object of obtaining a 
fine-grained, wear-resisting piston ring, the single- 
ring casting process as in American practice was intro- 
duced in Germany several years ago, and the single- 
ring has been almost universally adopted in Germany. 
Piston rings made by the single-casting process have 
only very small machining allowance, and the rings 
can be machined more economically than those e 
as bushes. This was not, however, the determining 
factor; much mere important and decisive was the 
material improvement in quality as compared with 
those machined from cylinders, Standard single- 
cast rings are not alloyed, and thus they satisfy in 
every respect the requirements for water-cooled motor- 
car engines. The steady increase in the efficiency of 
the engines and the continued development of the 
Diesel type and of air-cooled engines in general are, 
however, associated with a considerably higher load- 
ing of the piston ring, and every increase in efficiency 
means a further loading. Here the standard single 
ring reaches the limit of its capacity ; the “ efficiency 
reserve ” is exhausted. How can a ring with a higher 
efficiency reserve be obtained? The simplest and 
safest way is by the addition of certain elements as 
alloys to the piston-ring material. Attempts have been 
made to impart a higher efficiency reserve to the rings 
by heat-treatment or by hardening, but it has been 
found that for a successful heat-treatment the ring 
has to be alloyed. 

The alloying of single-cast rings is, however, beset 
with difficulties. For, in order to obtain a casting 
fit for machining, it is necessary that single rings, with 
their small sections of only a few square millimetres 
and high percentage of carbon, should contain 2-7 per 
cent. to 3-0 per cent. silicon. This, however, represents 
practically the softest cast alloy, as cast iron having 
a silicon-content of over 3 per cent. tends to become 
harder. Thus, if it be desired toimprove the piston- 
ring material by alloying—and in this case, as explained 
further on, only carbide-forming or carbide-containing 
elements are suitable—the rings are liable to become 
so hard that they cannot be machined. According 
to the author’s observatioris, the addition of special 
elements as alloys is possible only to a limited extent 
in the case of single rings. Personal experience and 
tests have shown that the centrifugal casting process 
is much more advantageous in the case of alloyed 
piston rings. Here the rings are cast in the shape of a 
bush, from which the rings are obtained by machining. 
Although the centrifugally-cast bush is made in a 
chill mould, the considerably larger mass of the bush 
—i.e., the lower cooling speed—naturally permits 
harder alloying, and therefore the addition of carbide- 
forming special elements no longer presents any 
difficulty. Another advantage of the centrifugally-cast 
ring not to be underrated is the uniformity of the 
material throughout the entire section. For the single 
ring, at least one gate is required; if the sections are 
small a riser is also necessary, At these points, how- 
ever, the ring will remain liquid for a longer period 
and cool more slowly, so that it acquires a different 
structure and becomes softer. Rings which are out 
of truth and a rapid fall in pressure may be the result. 
The author holds the view that standard piston rings 
which are not subjected to excessive stresses can be 
produced most advantageously by the single-ring 
process. The many millions of single rings produced 
during the last few years in Germany, as also in 
America, are the best proof of this. For alloyed piston- 
rings subjected to high stresses, i.e., rings having a 
higher efficiency reserve, such as those for use in 
Diesel engines and aero-engines, the centrifugal casting 
process appears to be better suited. 

The special elements to be regarded as alloy con- 
stituents are those which are not usually contained 
in grey cast iron, e.g., nickel, chromium, molybdenum 
and vanadium. These elements are added to improve 
the mileage, to ensure greater tensile strength and, 
especially, to increase the heat resistance of the 
casting. With normal alloys, the carbon content of 
single-cast rings is kept fairly high, i.e., about 3-6 per 
cent. to 3-8 per cent., so as to obtain a medium- 
coarse graphite formation, as this, according to 


* Paper read before the thirty-second annual confer- 








ence of the Institute of British Foundrymen, held at 
Sheffield, July 2-5, 1935. Abridged. 


|recent experience and confirmatory tests, ensures the 
| highest resistance to wear. Eutectic graphite generally 
contains patches of ferrite, which prove highly detri- 
mental to the durability of the casting. The formation 
of eutectic graphite must therefore be avoided. As 
the result of numerous experiments, the fact was con. 
firmed that the mileage of a piston ring is improved 
by a well-marked phosphide network; but as phos. 
phorus reduces the tensile strength of the casting, 
limits are set to its use as an alloy. The manganese 
content is kept at the highest limit, from 0-8 per cent. 
to 1-0 per cent. on an average. It is worthy of note 
that as far back as 1918, J. E. Hurst found that the 
usual machining condition of cast-iron castings has a 
decisive influence on their wear-resisting qualities, the 
wear generally being lower as the finished machining 
condition was better. The correctness of this view 
was confirmed in Germany by Th. Klingenstein. As 
a result, the demand for ground piston rings is con- 
tinually increasing. Reverting to the question of 
material, it was formerly held that in order to render 
a piston ring resistant to wear it was only necessary 
to provide for an essentially pearlitic structure. Experi. 
ence, however, has shown that fpearlite alone is not 
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the determining factor. The advantage of a phosphide 
network has already been mentioned. Moreover, a 
fine-grained and, above all, resistant structure has 
proved to be necessary, for piston rings in internal- 
combustion engines are now subjected to temperatures 
which are often very considerable, with the result 
that the tension of the rings is seriously affected if the 
structure is not resistant. 

The examination of a single ring (Fig. 2) shewed that 
at each heating of 24 hours’ duration and at increasing 
temperature, a constantly increasing reduction in tension 
occurred. Up to 300 deg. C. there was a tension drop 
of about 10 per cent., which may still be regarded as 
quite tolerable. Above 300 deg. C., however, the 
strength falls rapidly, the loss at 400 deg. C. being 
already about 60 per cent. When the strength is 
greatly reduced, however, a piston ring no longer 
fulfils its allotted function, i.e., to maintain tightness. 
The rings either permit the passage of oil or allow the 
hot gases to sweep past them, so that the oil film is 
destroyed and the rings wear out rapidly or seize. The 
resistance of piston rings to heat—and here, according 
to recent measurements, temperatures of 250 deg. ©. 
to 350 deg. C. and sometimes even higher are encoun- 
tered—depends on the resistance of the carbides 
contained in the cast-iron, as also on their size and 
arrangement. Pearlite consists of a lamellar arrange- 
ment of iron-carbide (cementite, Fe,C) and ferrite. 
The formation of the pearlite is also of importance ; 
coarsely lamellar pearlite, as in bush castings, is much less 
resistant than finely-lamellar pearlite or sorbite, such as 
is met with in extremely fine-grained cast-iron as in single 
or centrifugal castings. The resistance of the carbides 
to heat can be materially improved by the addition of 
carbide-forming or carbide-promoting elements. These 
include chromium, molybdenum, vanadium, tungste?, 
arsenic, antimony and bismuth. In experiments, 
chromium, vanadium and, particularly, molybdenum 
have so far given the best results. “xperiments with 
tungsten are still proceeding. Chromium is the most 
effective of the carbide-forming and carbide-pro- 
moting elements. Even the addition of only a few 
tenths per cent. of chromium causes a substantial 
increase in the heat-resistance, whilst at the same 
time producing a higher d of hardness & 
tensile strength. The action of chromium is so sharp, 
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however, that it can only be added, alone, in very 
small quantities. In most cases chromium is added 
in combination with nickel, which has the opposite, 
i.e., a graphite forming, effect. Additions of molyb- 
denum give very good results, as this element has not 
the potency of chromium, but yet improves in a 
remarkable degree heat-resistance and tensile strength. 
According to the author’s observations, in numerous 
experiments, nickel additions alone, even with the 
reduction of the silicon content, yield no advantage 
whatsoever, either as regards the mileage or the heat- 
resistance of piston-ring material. For the same 
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reason, other graphite-forming elements, such as 
titanium, copper and aluminium, have proved equally 
unsatisfactory. Cobalt has a neutral action, within 
the limits in which it was added to the cast-iron. 

In order to determine their heat-resisting properties, 
the finished piston rings are placed in a cylinder of 
suitable diameter and heated for a given period, 
generally 24 hours, at 200 deg. C., 300 deg. C. or 400 deg. 
C. The loss in tension as a percentage of the initial 
tension may be taken as the measure of the heat- 
resistance. It is interesting to observe that a piston 
ring heated at a certain temperature (e.g., 320 deg. C.) 
suffers a rapid fall in tension, after which conditions 
tend to become stabilised; that is to say, that 
the piston ring, once it has suffered the tension 
drop corresponding to the temperature, retains its 
new condition in relation to these temperatures, i.e., it 
temains resistant to heat. When heated at higher 
temperatures (e.g., 340 deg. C. to 380 deg. C.), a further 
tension drop then occurs, which again follows a nearly 
straight line. The dependence of the heat-resistance 
upon various alloy constituents is shown in Fig. 4, the 
high value of the chromium and molybdenum alloys 
being immediately obvious. The test temperature 
was the same for all rings, namely, 340 deg. C. Similarly, 
all test rings had the same dimensions. Curve 1 shows 


the fall in tension in a standard bush-cast ring. On the 
addition of chromium the heat resistance was found 
to be materially improved (Curve 2). Curve 3 in- 
dicates the tendency of the tension in a standard 
unalloyed single-cast ring. The addition of molyb- 
denum (Curve 4) brought about a considerable 


tendency of the tension in a centrifugally-cast material 
alloyed with chromium. The alloy of Curve 6 contains 
chromium and nickel and has a better initial heat 
resistance, this being perhaps due to the finer grain size ; 
but in its further course the tension falls very rapidly 
and ultimately this is a less favourable material than 
No. 5. Curve 7 represents a centrifugally-cast material 
alloyed with chromium and molybdenum. Curve 8 
represents the optimum hitherto obtained ; it is a centri- 
fugally-cast material with a high percentage of 
chromium. 








increase in the heat resistance. Curve 5 shows the 


Another factor not without influence on the heat- 
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resistance of a piston ring is the manner in which the 
tension is applied (Fig. 5). As the result of numerous 
experiments it has now been possible to demonstrate 
that a thermally-expanded piston ring is far superior 
to a hammered-in ring of the same metarial, this 
superiority being all the greater according to the height 
of the running temperature and the fineness of the 
grain of the piston-ring material. A further advantage 
of the thermally-expanded piston-ring is the uniform 
distribution of radial pressure over the whole peri- 
phery. Radial pressure curves of a hammered-in 
piston ring and a ring made by the eccentric process 
respectively, diverge widely from the circular form. 
It may be argued that during running the rings adapt 
themselves: they “run themselves in,” so that the 
points of high radial pressure are soon worn down and 
a balance is quickly established. To verify this, the 
radial pressure measurements were also made upon 
worn rings, the wear being brought about artificially 
by grinding them slightly ; furthermore, really worn 
rings were tested and, finally, the wear was brought 
about by allowing the rings to “ run themselves in.” 
These tests confirm the fact that “ running-in” by 
no means completely equalises the differences in 
pressure. It mitigates them to a certain extent, but 
the original characteristic curve is retained. Thus the 
old experience of the piston-ring manufacturers is 
confirmed : that eccentric rings do not become round 
even after repeated grinding. 

In Germany efforts are being made to discover a 
definitely reliable method of testing piston rings. Such 
useful specifications as the B.S.I. 5,004 and 4K6 for 
aircraft material do not exist in Germany. Wear- 
testing machines have so far proved a complete failure 
and can never lead to an impeccable result. An 
effort has therefore to be made to establish singly the 
various factors which, together, yield good mileage 
properties. These factors include the chemical 
analysis, the microscopic structure, physical pro- 
perties, e.g., tensile strength, permanent set, heat- 
resistance, &c. The modulus of elasticity has only 
an indirect influence on the mileage properties. On 


limited, but an inference may be drawn as to the 
effectiveness of a piston ring for the purpose required 
of it. In this connection, it should be pointed out 
that in judging a material its hardness is a thoroughly 
unreliable guide. Founders can to-day produce grades 
of cast-iron the properties of which vary so greatly, 
although the hardness is the same, that these cha- 
racteristics cannot be relied upon. A rapid survey of 
piston-ring material enables us to determine the so- 
called “‘ piston-ring hysteresis.”” In Fig. 12 the bending 
stress per square mm. is taken as ordinate and as 
abscissa the width of a gap in a piston ring originally 
free from stresses. The ring is then subjected to 
pressure, for closing the ends, up to a given maximum 
pressure, generally 22 kg. per square millimetre (14 tons 
per square inch), after which the pressure is brought 
back to zero and the ring is then loaded in the opposite 
direction, i.e., for opening under the same loading 
stress, and the pressure again released. The curve 
does not then return to the original point. The 
distance from the starting point indicates the extent 
of the “ permanent set,” which is best expressed in 
percentages of the maximum gap width. The area 
enclosed by the hysteresis curve corresponds to the 
loss of tension in the ring. The degree of inclination in 
the curve depends upon the modulus of elasticity. 
The higher the modulus the steeper will be the hysteresis 
curve. The graphs obtained in this investigation 
afford very lt indications as to the nature of the 
material which, in conjunction with the chemical 
analysis and the examination of the structure, yield a 
complete picture. Efforts have recently been made, 
both in America and Germany, to obtain exceptionally 
durable and, wear-resisting piston — 4 by embedding 
bronze rings in cast-iron rings in such a manner that 
the bronze will take care of the actual running con- 
ditions, while the cast-iron will afford the resistance to 
heat. In Germany, however, no appreciable advantages 
have been gained by these rings. 

Cylinder Liners.—In Germany the view is being 
increasingly adopted that for a good piston ring a 
suitable cylinder surface is necessary. This is shown 
by the development of the cylinder liner. In German 
engines, petrol as well as Diesel, cylinder liners are 
being used to an increasing extent. It may be men- 
tioned, however, that hardened liners have so far not 
been in great demand in Germany ; while, on the other 
hand, completely satisfactory results have been 
obtained by the use of suitably-alloyed, centrifugally- 
cast liners. While, for ordinary engines, centrifugally- 
cast materials containing a slight proportion of chro- 
mium alloy were found thoroughly satisfactory, 
centrifugally-cast liners, alloyed with chromium and 
molybdenum, are preferred for Diesel engines or engines 
subjected to high stresses as being more advantageous. 
There was a time when it was prophesied that cast-iron 
would be gradually ousted by steel or malleable 
castings. Since then, cast-iron has provided many 
surprises ; from the unreliable cast-iron of an earlier 
period, noteworthy high-grade materials have been 
created. In respect of resistance to wear, minimum 
sensitiveness to notching and shock-absorbing capacity, 
cast-iron is immensely superior to steel. Owing to its 
advantages, high-grade cast-iron is being increasingly 
used in motor vehicles. One need only mention the 
crankshafts and camshafts of alloyed cast-iron which 
are being adopted to an ever-increasing extent. 

Brake Drums.—For quite a number of years the 
standard, pressed-sheet-steel drums were considered 
adequate. The great disadvantage of sheet-steel 
drums is that they expand considerably when subjected 
to heavy brake pressure and overheating and become 
out of truth. Moreover, the brake lining frequently 
tears bits of steel out of the braking surface ; these 
pieces remain adhering in the lining and cut furrows in 
the braking surface and these, once formed, quickly 
become deeper and cause rapid wear. In addition, 
sheet-steel drums, which are very thin per se, are 
highly resilient, and it has been found that over 50 per 
cent. of the pedal stroke is expended in overcoming this 
resilience. In the search for a material which should 
not show the above-mentioned disadvantages it was 
soon proved that cast-iron was far superior to all other 
materials, including cast steel, improved sheet-steel, &c. 
Owing to its rigidity, the cast-iron drum never loses 
its shape even when subjected to maximum heating, 
and thus it maintains a uniform braking effect. With 
cast-iron the braking effect is very powerful and 
instantaneous and, above all, very uniform, as no 
resilient effect is set up, so that cast-iron, owing to the 
properties inherent in the material itself, e.g., graphite 
strie and higher friction coefficient, constitutes a very 
good braking surface. As cast-iron is highly resistant 
to wear, brake drums made of this material have a 
much longer life than steel drums. 

The cast-iron drum has, however, one great dis- 
advantage. In order to ensure adequate tensile 
strength it has to be made considerably heavier than a 
sheet-steel drum of the same size. Its use was there- 





comparing the above factors it is found that the cha- 
racteristic curve of a piston ring is rather narrowly 


fore limited for the time being to heavy, slow-running 
lorries, and for these it has proved satisfactory in every 
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respect, particularly in the United States, during the 
last eight or ten years. Although the properties of 
the cast-iron brake drum have been substantially 
enhanced by the improved quality of the metal, the 
use of highly developed melting processes and the 
addition of chromium, nickel or molybdenum, none 
of the many brake drums which have appeared under 
their various trade names is able to show even approxi- 
mately the low weight of the sheet-steel drum. This 
was, however, one of the main factors which made the 
use of cast-iron drums impossible for high-speed 
vehicles 

A happy combination of the properties of sheet 
steel and those of cast-iron was incorporated in the 
Centrit brake drum made by the author's firm, Messrs. 
Alfred Teves, of Frankfurt-am-Main, brought out in 
Germany about two years ago. Here simplicity of 
manufacture and appropriate shaping are combined 
(Fig. 22). The drum consists essentially of two parts, 
viz., the sheet-steel back, the flange of which is provided 
with dove-tailed-shaped notches so as to facilitate 
intimate welding and obtain increased security, and a 
cast-iron rim. The weld between cast-iron and steel is 
a thoroughly intimate one. A real fusion takes place 
and the carbon in the cast-iron penetrates into the 
steel to a considerable depth. The effect is a weld 
between the two metals which may be compared to a 
real merging, whereby both parts are connected. Thus 
it is only necessary to make one pressed component. 
This pressed component does not require to be heated, 
nor is it necessary to effect a subsequent welding of the 
back on to the brake rim. It is interesting to note 
that the advantages of the Centrit brake drum are 
being utilised not only for large vehicles but also for 
small cars, e.g., the Adler Trumpf Junior, in which it 
is installed as the standard drum. This shows that the 
combined centrifugally-cast brake drum need not be 
regarded as a prerogative of large, costly cars. It may 
be added that, as compared with the all-cast-iron 
drum, the combined drum not only possesses the 
advantage of greater reliability and lightness, but is 
also much more advantageous as regards machining. 
In the all-cast-iron drum the back requires to be 
machined on both sides, but this is not necessary in 
the case of the steel back of the Centrit drum. 
Furthermore, when riveting or screwing this drum 
on to the wheel hub there is no danger of its splitting, 
as so often happens in the case of cast-iron drums, 
particularly where it is a matter of quantity production 
on a considerable scale so that very great care cannot 
be counted upon. Centrit brake drums have been, 
and are being, produced in large quantities in Germany, 
and the experience of the past two years justifies the 
presumption that this type of drum will also find favour 
in other countries. In this connection, it should be 
mentioned that a leading foundry for centrifugal 
castings in England is already being equipped for the 
production of the drum. The advantages which have 
been claimed have been fully realised in the large 
numbers which have been installed in the last two 
years ; and when it is added that not a single case is 
known in which a drum has been fractured, excep 
tional reliability may reasonably be claimed for this 
construction. — i 





THE TELEPHONE SERVICE OF 
SWITZERLAND. 


DuRING resent years the telephone service of 
Switzerland has been constantly improved and 
extended with a view to making it more attractive to 
the public and less costly. The measures that have 
been taken to modernise and speed up the inland 
service have resulted in a growing volume of traffic. 
The proportion of telephone stations to the total 
population, which naimbers 4-1 millions, is high, 
there being now over 365,000 instruments in use 
throughout the country, this figure including public 
call offices. The number of telephones per 100 of 
population is therefore about 9, the enly European 
countries with a higher proportion being Denmark and 
Sweden. 

In 1933, the number of telephone conversations, 
including long-distance and _ international calls, 
amounted about 2-68 millions. The telephone 
directory of the country is livided into three sections. 
Part I refers to the central districts, comprising the 
Cantons of Berne, Bale, Lucerne, &c.; Part II to 
the French-speaking districts; and Part IIT to the 
Cantons of Ziirich, St. Gall, Grisons, Schaffhausen, 
&c., in north-eastern Switzerland. Part II of the 
directory contains only about half as many entries 
as either Part I or Part III. There are now within 
this area of 16,000 sq. miles about 90 towns and 
communities having over 300 subscribers. Most of the 
larger towns and industrial areas have been converted 
to automatic working, among which may be mentioned 
Ziirich, Bale, Berne, Geneva, Lausanne, Lucerne, 
Baden and Winterthur. During recent years, con- 
siderable progress in the introduction of automatic 
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working has also been made in the rural areas. Several 
automatic exchanges are now scheduled for opening, so 
that shortly comparatively few manual exchanges will 
remain. 

An automatic long-distance dialling service has been 
introduced between many important local telephone 
areas. The first step in this direction was the opening 
of the automatic toll service from Berne to Biel, and 
vice versa. Since then an automatic toll service has 
been introduced between Ziirich and Bale, Bale and 
Lucerne, Berne and Lausanne, Geneva and Lausanne, 
&c. The automatic toll system in some of these towns 
is also accessible to the subscribers of the neighbouring 
automatic rural districts. Any subscriber within these 
areas can therefore be reached automatically by the 
distant subscriber without the intervention of an 
operator. 

Telephones connected to automatic exchanges have 
numbers with four, five or six digits. To make an 
automatic call, the subscriber dials the digits of 
the required number. Dialling therefore occupies some- 
what less time than in the London area. Subscribers 
using the automatic toll service merely dial two digits 
in addition to the digits of the required subscriber’s num- 
ber, and the call is completed. Considerable progress 
has also been made in speeding up the long-distance tele- 
phone service. The aim has been to introduce a quick 
and cheap service, i.e., a rapid toll service, at ordinary 
fees. Several years ago a no-delay service was estab- 
lished from some of the larger towns to neighbouring 
localities within the 10 km. and 20 km. zones. Since 
then the extension of the rapid toll service to the more 
distant zones in Switzerland and to neighbouring coun- 
tries has made considerable progress. Rapid toll service 
is now available in Ziirich, Bale, Geneva and Lucerne. 
The facilities for obtaining rapid toll connections are 
offered also to the subscribers connected to the 
neighbouring rural automatic exchanges. 

Trunk or toll charges are based upon the radial 
distances between the exchanges concerned. Ordinary 
calls other than local calls to places in Switzerland 
and to adjacent zones outside the frontier are timed 
and charged in units of three minutes throughout. 
On other international calls the additional charge for 
each minute after the initial three minutes is one-third 
of the charge for three minutes’ conversation. The 
rates charged for automatic toll connections are 
always a multiple of local charges. The rates for direct 
exchange lines are based upon the total number of 
subscribers connected with the exchange concerned ; 
they vary from 5 to 7-50 francs a month. The 
minimum rate is applicable in small exchange systems 
inrural areas with a very limited number of subscribers, 
i.e., with up to 30 direct lines. The maximum rate is 
charged in systems with more than 5,000 direct lines. 
The rate for local calls is 10 centimes. An additional 
charge of 10 centimes for each 6 minutes is made 
for local calls from a call office. The rate for calls to 
subscribers connected to exchanges situated within 
the 10 km. (6-2 miles)and 20 km. circles are 20 centimes 
and 30 centimes, respectively. Inland long-distance 
calls beyond the 20 km. radius, connected between 
7 p.m. and 8 a.m., are charged at roughly three-fifths of 
the day rates. The day rates for calls to subscribers 
within the 50 km. and 100 km. zones, for instance, 
are 50 centimes and 70 centimes, respectively, and the 
night rates 30 centimes and 40 centimes. The day 
rate for inland telephone calls to subscribers in any 
place beyond the 100 km. (65 miles) zone is 100 
centimes (1 franc). In all the European services 
there are cheap rates for calls connected between 
7 p.m. and 8 a.m. 

The growth of international communications has to a 
large extent been made possible by the setting up and 
putting into service of through telephone circuits 
from Switzerland to France, England, Belgium, 
Holland, Germany, Italy, Austria, Czechoslovakia, 
Sweden, Denmark, Poland and Jugoslavia. The 
Swiss telephone exchanges being on the transatlantic 
service also, most countries overseas are within the 
reach of Swiss subscribers and users. Telephone 
communication is also available with British, German 
and Italian ships. 

The following brief description of the telephone 
service of the Ziirich area may be of interest. As in 
most Swiss towns, the proportion of telephones to the 
population, which numbers about 320,000, is very 
large. The Ziirich automatic telephone area is a 
typical example of a large area with full automatic 
service and one long-distance office. The diameter of 
the whole area including the large rural area is about 
40 km. The number of telephone stations within this 
area is over 50,000 and the number of exchanges 
about 60. Automatic toll service from Ziirich to Bale 
and vice versa has been introduced with very striking 
improvements in service. The automatic toll system 
at Bile is also accessible to the subscribers of the auto- 
matic rural area. Full automatic working is now being 
introduced on other long-distance telephone circuits 
radiating from Ziirich. From the Ziirich telephone 





area rapid toll connections can now be obtained with 
most exchanges within the 50 km. zone and also with 
a number of exchanges within the 100 km. zone. 








CATALOGUES. 


Electric-Control Gear.—Switches, distribution boxes, 
motor starters and speed regulators, and their cempo- 
nents, as well as complete switchboards, constitute the 
subject-matter of a useful catalogue received from Messrs. 
The Donovan Electrical Company, Limited, 46-47, 
Great Charles-street, Birmingham, 3. 

Railway-Signalling Cables.—The diversity of climatic 
conditions under which Henlex cables are giving good 
service for signalling installations, is clearly indicated by 
photographic reproductions in a publication received 
from Messrs. W. T. Henley’s Telegraph Works Company, 
Limited, Holborn-viaduct, London, E.C.1. 

Recording Instruments.—The means of obtaining 
correct, and continuous, records of the output of any 
product, or the performance of a machine, are dealt with 
in a publication received from Messrs. Evershed and 
Vignoles, Limited, Acton-lane Works, Chiswick, London, 
W.4. An abridged specification is provided, and many 
of the outstanding features are described. 

Heat Treatment.—The principal articles in The Wild- 
Barfield Heat Treatment Journal for June, the house 
magazine of Messrs. Wild-Barfield Electric Furnaces, 
Limited, Elecfurn Works, North-road, Holloway, London, 
N.7, are by Mr. E. R. Gadd, on maintaining the quality 
of aero-engine material with reference to heat treatment, 
and by Mr. Charles E. Foster, on pyrometers. 

Industrial Tractors, Trucks, and Cranes.—A catalogue, 
bearing this title, has been received from Messrs. The 
Baker-Raulang Company, 2168, West 25th-street, 
Cleveland, Ohio, U.S.A. It deals with an extensive 
range of each, gives specifications and many details of 
information regarding construction. One of this firm’s 
products was recently illustrated in these columns. 

Boilers.—In a catalogue on their Economic type boilers, 
Messrs. Marshall, Sons and Company, Limited, Gains- 
borough, deal first with their space-saving characteristics 
as compared with Cornish and Lancashire boilers, and 
then refer to the special points of design found in their 
four standard forms. Many illustrations show their 
construction, and their capacities and characteristics are 
clearly indicated. 

Power Transformers.—The salient constructional fea- 
tures of their standard transformers, with descriptions of 
types to meet particular needs, covering such cases as 
distribution in power schemes, mining installations, 
applications to mercury-are rectifiers, voltage regulation, 
welding and instruments, are all dealt with in a 
pamphlet received from Messrs. Bruce Peebles and 
Company, Limited, Edinburgh, 5. 

Stokers.—The multiple-retort gravity underfeed stoker 
made by Messrs. Taylor Stoker Company, Limited, 31, 
Russell-square, London, W.C.1, is the subject of a 
booklet written by Mr. W. M. Dodds, and embodying a 
paper read before the Electrical Power Engineers’ Associa- 
tion. Seven installations, four in England and the 
others in Copenhagen, Berlin and New York, provide 
examples of units for generating 12,000 lb. to 500,000 Ib. 
of steam per hour. 


Conveyor Chains.—Renold steel chains were first 
applied to conveyors and elevators for the mechanical 
handling of goods fourteen years ago. To show their 
capabilities and advantages, Messrs. The Renold and 
Coventry Chain Company, Limited, Renold Works, 
Didsbury, Manchester, have issued an enlarged catalogue 
containing very complete technical information, and a 
selection chart to enable the strength of chain required 
for any type of application to be rapidly determined. 


Steel Pipes and Tubular Steel Coils.—A series of cata- 
logues have been received from Messrs. Stewarts and 
Lloyds, Limited, 41, Oswald-street, Glasgow, C.1. One 
deals with steel tubes in the public service and shows the 
many ways in which they are applied. An accompanying 
publication refers to the advantages of steel pipes for 
water and gas distribution in considerable detail; and 
a third, being in form and size suitable for the pocket, 
gives some idea of the many different types of tubular 
eoils in use to-day. The last contains many useful 
tables. 


Unit Heaters, Plenum Heating, and Forges.—Publica- 
tions received from Messrs. Sturtevant Engineering 
Company, Limited, 147, Queen Victoria-street, London, 
E.C.4, deal with the equipment made by the firm for 
these varied duties. The first explains clearly the essen- 
tials for obtaining even heat distribution; the second 
gives information on the points to be considered in 
dealing with the applications of the plenum system to 
factory heating and ventilation ; and the third provides 
data needed by a potential user of the firm's standa 
range of forges. 

Railway-Electrification.—In arwell-illustrated brochure 
Messrs. British Insulated Cables, Limited, Prescot, Lanes, 
call attention to the extensive schemes for the electrifica- 
tion of railways that have been carried out in various parts 
of the world, and in particular to their own experience in 
dealing with the design, manufacture, and installation 
of overhead equipment for both alternating-current and 
direct-current systems. Other lists received deal with 
B.I. wire for electrical pu , high-voltage condensers 
for radio and television, Rockbestos are-light and 
P jector cables, asbestos-insulated magnet wire, and 

.I. paper pinions, originally designed to overcome diffi- 
cult driving problems in their own heavy wiredrawing 
shops. 
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THE TIR JOHN NORTH POWER 
STATION OF THE SWANSEA 
CORPORATION. 


Tue Tir John North power station of the Swansea 
Corporation, which was formally opened on Thurs- 
day, June 20, is a selected station under the Central 
Electricity Board’s scheme for South West England 
and South Wales. It is situated some three miles 
east of the town, where solid rock is located near 
the surface, the site being adjacent to the Danycraig 
sidings of the Great Western Railway, from which 
the coalis supplied. It is also near to the King’s and 
Queen’s Docks, from which sea water is drawn for 
cooling purposes. The station, which has a present 
capacity of 60,000 kW and a further capacity of 
120,000 kW in the same building (with an ultimate 
site capacity of 240,000 kW), is interesting from 
the fact that pulverised anthracite duff from the 
screens of the local collieries is to be used for steam 








pitched roof and is served by a 150-ton crane, which 
was constructed by Messrs. Sir William Arrol and 
Company, Limited, Glasgow. The feed pump and 
tank bay which, as will be seen from Fig. 2, runs 
parallel to the north side of the turbine-room, is 
200 ft. long by 43 ft. wide by 117 ft. to the eaves. It 
has four floors which are built with plate girders and 
compounds, and are covered with reinforced con- 
crete. These floors house the feed pumps, tanks and 
6,600-volt auxiliary switchgear, respectively. 

The whole of the steelwork was carried out by 
Messrs. Braithwaite and Company (Engineers), 
Limited, Broadway Buildings, London, 8.W.1. The 
foundations were constructed by Messrs. Pauling 
and Company, Limited, 26, Victoria-street, London, 
S.W.1, and the building contractors were Messrs. 
E. Turner and Sons, Cardiff. 

In dealing with the question of fuel supply for 
the station, attention was naturally first directed 
to the fact that Swansea is closely contiguous to 
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raising. Considerable experimental work has been 
done in adapting the boilers to burn this class of 
fuel, and it is hoped that very low operating costs 
will be the result. In spite of its position in a 
colliery and factory area, the station is equipped 
with gas-washing plant, and great care has also 
been taken to prevent the dispersal of the raw 
coal dust. Further points of interest are the civil 
engineering work which was necessary for the 
construction of the circulating-water system, and the 
employment of a generating pressure of 33 kV, 
this being the first time that all the main sets have 
been designed for such a voltage. 

A view of the exterior of the power station appears 
in Fig. 1, while a plan and section are given in Figs. 2 
and 3, on page 238. It will be seen that it is divided 
into five main portions : Boiler-house, workshop, tur- 
bine house, feed pump and tank bay, and office block, 
and that the longitudinal axis of the boiler-house is at 
right angles to that of the turbine-house. The boiler- 
house is a braced and framed steel structure, which 
is made up of three bays, and is 180 ft. long by 
150 ft. wide by 121 ft. to the eaves. It is supported 
on thirty columns, which are arranged in six rows. 
The two middle rows six girders with a span of 
60 ft. and a depth of 6 ft., on which the raw-coal and 
pulverised-fuel bunkers are mounted. The main 
supports for the fan floor are formed of plate girders 
6 ft. deep. The workshop annexe is 120 ft. long by 
33 ft. wide, and is equipped with a 25-ton travelling 
crane, constructed by Messrs. Cowans, Sheldon 
and Company, Limited, Carlisle, while the turbine- 
room, which is of the usual steel-frame and brick 
construction, is 200 ft. long by 109 ft. wide by 83 ft. 
from the floor level to the eaves. This building has a 








The main receiving hopper discharges through 
chutes on to either or both of the inclined belt con- 
veyors, marked A and B in Fig. 4, or through a 
third chute on to a bucket elevator marked e in 
this drawing. The inclined belt conveyors raise 
their load to a height of 100 ft. above ground level and 
discharge it into a receiving hopper in the boiler house. 
From this point the duff is taken by the enclosed 
scraper conveyors, marked E and F, to the raw-coal 
bunkers, of which there is one with a capacity of 
600 tons for each pair of boilers, as shown in Fig. 5. 
The bucket elevator e, on the other hand, discharges 
its load on to the storage ground, the position of 
which can be seen in Fig. 4, where it is spread by 
a reversible drag-line scraper. Coal can be reclaimed 
from storage when necessary by the drag-line scraper, 
and is then delivered into a reclaiming hopper g, 
the position of which is also shown in Fig. 4. 
From this hopper it is picked up by two enclosed 





scraper conveyors, which are marked f, either of 





l. Tr Joun Norts Station VIEWED FROM THE Docks. 


the anthracite coalfields of South Wales. That 
being so, it was obviously desirable to use this local 
coal, provided it could be obtained cheaply and 
would permit combustion to be effected in accor- 
dance with modern standards. The results of careful 
inquiry and experiment on these matters were so 
satisfactory that it was decided to employ the 
anthracite in the form of duff, and a contract has 
therefore been concluded with a large local colliery 
group for its supply. This duff is not only cheap, 
but has the comparatively high calorific value of 
12,500 B.Th.U. per lb. Analysis shows that its 
volatile content is from 6 per cent. to 8 per cent., and 
that it contains 74 per cent. to 80 per cent. of fixed 
carbon, 14 per cent. of ash, and 4 per cent. of mois- 
ture. In the raw state, 30 per cent. will pass through 
a 50 I.M.M. sieve, 55 per cent. through a 20 I.M.M. 
sieve, 83 per cent. through a 10 I.M.M. sieve, and 
95 per cent. through a 1/8 mesh. As will appear, 
it is pulverised before being supplied to the boilers, 
and special precautions have been taken to prevent 
a nuisance arising owing to its dusty nature, 

The raw duff is delivered to the power station 
sidings in standard wagons of any capacity up to 
20 tons net and 35 tons gross. These wagons 
hauled to a track laid on a gradient of 1 in 75, the 
position of which is shown in Fig. 2, and run down 
singly by gravity to No. 1 weighbridge, the site 
of which is indicated at a in Fig. 4. After being 
weighed, they proceed down a track laid on the same 
gradient on to one of two tippers c, where their con- 
tents are discharged into the main receiving hopper d. 
They then pass to No. 2 weighbridge }, finally running 
by gravity down a gradient of 1 in 75 to the empty 
wagon siding. 





which can feed conveyors A and B. This convey- 
ing plant, which was manufactured by the New 
Conveyor Company, Limited, Smethwick, is designed 
for an average operating cycle of 6 minutes 
per wagon, when operated by one man. This 
includes the time taken to run the wagons down 
to the first weigher. 

Turning to the design of the various parts of this 
plant in more detail, the two tipplers, which are in- 
stalled one at each end of the main receiving hopper, 
as shown in Figs. 6 and 7, page 250, are of the end- 
operated type, and can tilt the wagons toa maximum 
of 55 deg. with the horizontal. Their platforms, 
which carry the running rails, are made of steel 
sections and are covered with chequer plating, 
both between and outside the rails. This plating 
is flush with the floor when the platform is in the 
lowered position. Each platform carries an auto- 
matic stop, which engages the axle of the wagon 
and supports the latter when it is being tipped. 
This stop is fitted with two projections, one in 
the correct position for a 20-ton wagon and the 
other to serve a 10-ton wagon, When the plat- 
form is lowered, the stop does not project above 


ate | rail level but comes into operation directly the 


platform begins to move upwards. Swivelling hooks, 
which can be engaged with the wagon, are also 
fitted to prevent overturning. The operation of each 
tippler is effected by an overhead winch consisting 
of two cast-steel hoisting barrels, which are driven 
by a 30-h.p., 400-volt motor through Radicon worm 
gearing, manufactured by Messrs. David Brown and 
Sons (Hudd.), Limited, Huddersfield. Each barrel is 
provided with rope grooves and is of sufficient 
width to accommodate the hoisting rope in one layer 
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when the tippler is raised to its highest position, and 
to leave at least three turns on it when the tippler is 
fully lowered. Both barrels are keyed to a common 
lay-shaft at centres coinciding with the tippler plat- 
form rope sheaves. These sheaves are fixed to a 
cross member at the lift end of each platform, and 
are of sufficient width to allow a clearance of 3 ft. 
betweeh the rope and the wagons. Each winch is 
provided with a solenoid brake. This consists of 
a pair of shoes, which embrace a cast-iron, drum 
on the first-moticn shaft. The pressure between 
the shoes and the drum is maintained by helical 
steel springs, and is released when the solenoid 
is energised. There is also an automatic brake 
for preventing the lowering speed from exceeding the 
hoisting speed of 16 ft. per minute by more than 
5 per cent., while overwinding is obviated by the 
installation of two limit switches. In the event of 
these failing to operate, the platform, when tilted 
to its maximum angle, comes into contact with a 
buffer and the motor stalls. Each tippler is capable 
of operating with a load of 35 tons on the platform, 
and of allowing the passage of a live load of 75 tons 
when in the lowered position. 

The two weighbridges, which were manufactured 
by Messrs. W. and T. Avery, Limited, Birmingham, 
are of the railway type and consist of a rigid frame 
with machined and registered joint faces. The 
frame supports a three-lever system and table. 
The knife edges and bearings are of high quality 
steel, which was accurately lapped to gauge after 
hardening, and are secured to the frame table 
and levers so that they can be removed when 
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the table itself is only jacked up 1 in. The lever 
system is designed so that the table can move 
in the direction of the rails without damaging 
the knife edges and bearings. The transfer lever 
is provided with long bearings to prevent hori- 
zontal movement. Special precautions have been 
taken to protect all the working parts from dirt 
and to ensure their easy lubrication. The auto- 
matic weighing mechanism, which consists of. a 
motor-operated steelyard, totaliser, truck counter 
and ticket printer, is installed in a separate house, 
and is also enclosed in a dustproof casing. The 
completion of each weighing operation is indicated 
by the sounding of a horn. 

The main receiving hopper, which is also shown 
in Figs. 6 and 8, has a capacity of 40 tons of anthra- 
cite duff and is constructed of j-in. mild-steel 
plates. It is so designed that the minimum slope 
at the corners is not less than 50 deg. with the 
horizontal, and so that the coal is not above rail 
level after a full 20-ton truck has been discharged 
It is carried on a frame built of steel sections, 
and is supported on concrete foundations. The 
hopper is provided with three chutes, two of which, 
as already mentioned, supply the belt conveyors to 
the boiler-house, and the third the conveyors feeding 
the elevator leading to the store. The chutes are 
arranged so that at no point is the angle of slope less 
than 60 deg. with the horizontal. The valves at the 
mouths of the chutes are operated by chains from 
the basement floor level and, in the case of those 
supplying the belt conveyors, lead to a steel-plate 
hopper, which is so arranged that the coal is fed on 
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to the belt at approximately the same speed as the 
latter is running, and is thus evenly distributed over 
its width. 

As already mentioned, an extraction plant, which 
was supplied by Messrs. J. Keith and Blackman Com- 
pany, Limited, Farringdon-avenue, London, E.C.4, 
is installed for the removal of air and dust from the 
tippler house during operation. This consists of a 
motor-driven fan, filters, dust-collecting hoppers, 
and chutes to the belt conveyors. The connecting 
ducts are constructed of sheet steel, 4; in. thick, 
the lengths of which are joined together by ex- 
ternal angle flanges, so that the whole system is 
both dust and air-tight. They are galvanised 
internally and externally, and are of such cross- 
section that at no point does the air velocity 
exceed 50 ft. per second. The fan by which 
the dust-laden air is withdrawn from the 
tippler-house and discharged into the filters is of 
the Multivane type and has a capacity of 30,000 


.jeub. ft. of free air per minute, against the total 


resistance of the ducts and filter when the latter 
has been in continuous operation for one hour 
without shaking. The fan is driven from a 24-h.p. 
400-volt motor by a Morse chain and sprocket, the 
speed reduction being from 720 r.p.m. to 410 r.p.m. 
The filter consists of forty-eight sleeves, which are 
arranged vertically in four banks of twelve. Each 
sleeve is made of textile material and is 15 in. in 
internal diameter and 18 ft. long. The upper end 
of each sleeve is clamped to spigotted top plates 
and hooks, the latter being connected to tension 
springs which are attached to an overhead steel 
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frame. Similarly, the lower end is clamped to a 
spigot which is formed on the top plate of the dust- 
collecting hopper. Hand-operated shaking gear is 
provided for displacing any dust that collects on the 
internal surface of the sleeve. 

Each bank of sleeves discharges into a totally- 
enclosed sheet-steel hopper, and from this hopper, 
which has a capacity of 100 cub. ft., the dust is dis- 
tributed through chutes on to the inclined belt 
conveyors A and B through an air-tight gate. The 
base of each chute is fitted with a casing sufficiently 
long to enable the dust to settle down on to the 
belts. The building containing this plant can be 
seen on the left of Fig. 10, on page 250. 

The inclined belt conveyors which, as already 
mentioned, take the coal from the receiving hopper 
to the boiler house, are about 500 ft. long and have 
a rise of some 130 ft. Each conveyor, shown in 
section in Fig. 9, has a capacity of 150 tons per 
hour when running at a speed of 250 ft. per 
minute. The belt, which is 30 in. wide, consists 
of six plies of 32 oz. cotton duck at the centre 
and seven plies at the edges. This is covered with 
an }-in. layer of rubber on the top and ,;-in. on 
the back. The belt is carried on 6-in. troughing 
idlers of the five-pulley roller-bearing type, which 
are fitted on a tubular steel spindle and fixed at 
4-ft. 6-in. pitch. The return idlers, which are fixed 
at 9-ft. pitch, are of the steel tubular type, and 
also run in roller bearings. The idlers are arranged 
so that the loaded part of the belt is 2 ft. above 
the floor of the conveyor gallery. At the discharge 
end the head pulley is 32 in. in diameter, and 
at the tail end it is 28-in. in diameter. Both these 
pulleys are 2 in. wider than the width of the belt, 
and are carried in anti-friction bearings supported 
on a fabricated steel frame. Like the driving tandem 
pulleys, which are 36 in. in diameter, they are 
machined with a crown to ensure that the belt 
Tuns straight. The head pulley incorporates an 
automatic hold-back device, which prevents the belt 
from running back if it stops when loaded. A 
revolving-brush cleaning gear is installed at the 
discharge end and a dust-tight steel decking is 
mounted above the return strand of the belt. Each 
conveyor is driven by a 40-h.p., 400-volt motor 
through Radicon gearing and tandem cast-iron 
Pulleys, which are lagged with vulcanised rubber. 

Both the inclined conveyors are carried on a 
lattice braced girder gantry, the exterior of which is 
shown in Fig. 10. This gantry is sufficiently large 
to allow 7 ft. between the belt centres, together 
with a 2-ft. gangway on each side. The minimum 
head room is 7 ft. The upper end of the gantry is 
connected to the boiler-house steelwork about 100 ft. 
above the ground, while its lower end rests on 
Concrete foundations, which form an extension of 
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the pit containing the receiving hopper. Inter- 
mediately it is supported on trestles and at these 
points expansion joints have been inserted. The 
gantry is covered with Cellactite sheets to ensure 
watertightness and protection from the wind. 

The hopper into which the belt conveyors 
discharge is of similar construction to that already 
described, and is totally enclosed and vented so 
that no dust can escape to either the boiler house or 
gantry. It feeds the totally-enclosed drag-link 
conveyors through chutes and gates. Each of these 
conveyors is capable of dealing with coal at a rate 
not less than 105 per cent. of the maximum at 
which it can be delivered by one of the belt con- 
veyors when running at a speed of 60 ft, per 
minute. 

Each conveyor consists of an endless chain built 
up of links, which are connected by hardened-steel 
pins. The links are fitted with steel cross bars at 
2-ft. pitch. Each chain runs in a rectangular dust- 
proof trough, which is built up of steel plates j in. 
thick. The plates at the bottom of the trough are 
renewable, and a renewable ledge is also formed near 
the top of each side to carry the return strand of the 
chain. The top of the trough is closed by a steel 
plate cover. At both ends the chains pass over 
machined cast-steel sprockets, which are mounted on 
anti-friction bearings. The sprocket shafts at the 
driving end are also connected through worm gear- 
ing to a 10-h.p., 400-volt motor. 

Returning to the main receiving hopper, the 
elevator e, Fig. 4, is carried in a steel-frame tower, the 
lower end of which is supported on a concrete founda- 
tion, while the upper end is attached to the frame of 
the tippler house. This tower is built up of standard 
steel sections and is enclosed in a dust-tight casing 
constructed of ¥-in. steel plates. It houses a vertical 
belt and bucket elevator with a capacity of 100 tons 
per hour. The bottom casing of the tower forms 
the boot of the elevator, and the rate at which 
the coal is fed into this is controlled by a belt 
feeder. This feeder is driven by a 1-h.p. motor 
through Radicon gearing, the motor being inter- 
locked with the elevator motor. The elevator 
head and tail pulleys are of cast-iron with crowned 
faces. The head pulley is 30 in. in diameter, and is 
lagged with rubber, its diameter, together with the 
belt speed and the shape of the buckets, being such 
as to give a clean centrifugal discharge into the 
enclosed chute at the head. The tail pulley is 24 in. 
in diameter, and is arranged so that the rising side 
of the belt is vertical. It is fitted with tension- 
adjusting arrangements. The distance between the 
head and tail pulleys is about 60 ft. The belt, 
which is built up of six plies of 32 oz. cotton duck, 
is 2 in. wider than the buckets, which are made up 


the tower, while roller-bearing idlers are provided 
to steady the belt at the feed intake and to prevent 
slipping of the belt when starting and stopping: 
The elevator is driven by a 12-h.p., 400-volt motor 
through worm gearing and a safety coupling with a 
shear pin, so that the stresses are relieved in the 
event of jamming taking place. This pin is of 
such strength that the overload trip will operate 
before it shears. A hold-back device is fitted to 
prevent the belt from running back if the pin be 
sheared. The hopper at the head of the elevator is 
fitted with a swivelling chute of the telescopic type, 
which is motor-driven and can be controlled from 
the drag-line scraper tower. he eaade 

The drag-line scraper, whereby the coal is distri- 
buted over the storage area and reclaimed and 
delivered to the scraper conveyors f, as shown in 
Fig. 4, has a maximum radius of action of 450 ft. 
Its delivery capacity is 100 tons per hour, and its 
reclaiming capacity is 200 tons per hour, the maxi- 
mum speed in these circumstances being 300 ft. and 
600 ft. per minute, respectively. The scraper itself, 
which was constructed by Messrs. E. F. Sargent, 
Skelton, Yorkshire, is built up of mild-steel plates, 
which are stiffened where necessary and provided 
with bridles to which the hauling ropes are attached. 
It is of crescent shape, and is so designed that when 
loaded it will ride over the surface of the coal and 
not tend to dip in. It is operated by a two-drum 
winch, which is driven by a 130-h.p. motor through 
spur gearing manufactured by Messrs. David Brown 
and Sons (Hudd.), Limited, Huddersfield, and 
friction clutches. Each drum is capable of accom- 
‘modating 450 ft. of rope in one layer, together with 
four complete turns of dead rope, and is so placed in 
relation to the head-post sheaves that the successive 
turns of rope lie close together. The head post is 
built up of steel sections and is secured to the frame 
of the tippler house as shown in Fig. 8, page 250. It 
carries four cast-steel sheaves with gunmetal bushes, 
which are mounted in swivelling sockets. These 
sockets are carried on cast-steel brackets, which, in 
turn, are attached to the head post, the arrangement 
being such that there will be a fair lead for the 
ropes in all directions. The sheaves are at such a 
height that coal can be stored to a depth of 20 ft. 
The tail sheave is mounted on a steel-frame carriage, 
which runs on a standard-gauge railway track, and 
is provided with clamps,.outriggers and jacks, and 
sufficient concrete counterweight to resist the 
maximum pull on the ropes. It is traversed by 
hand from a winch, which is connected through 
gearing to one of the axles. 

The reclaiming hopper has a capacity of 10 tons 
of coal, and feeds the reclaiming conveyors through 
valves. As already mentioned, these conveyors, 
which have a capacity of 100 tons per hour, supply 
either of the inclined belt conveyors A or B. 

The Radicon reduction gears used throughout 
the conveying plant were manufactured by Messrs. 
David Brown, and these gears are cooled by radial 
fans which are attached to extensions of the worm- 
shafts and direct cold air over longitudinal ribs on 
the casings in the immediate neighbourhood of the 
worms. The upper half of each casing is provided 
with ribs to assist cooling by convection, Lubrication 
is effected entirely by oil. 

(To be continued.) 








THE OPERATION OF GRAVEL 
DREDGERS. : 


Tue greatly extended use of concrete in civil 
engineering works and in building construction, 
especially since the beginning of the present century, 
has induced a correspondingly increased activity in 
developing the excavation of gravel. Most of the 
commercially valuable gravel deposits are situated 
in river basins, and although the surface may be 
above the visible water level, the full depth of the 
bed usually extends to some distance below it. In 
such cases the customary methods of dry excavation, 
such as were discussed in a recent article* in 
our columns, are not applicable, and recourse 
must be had to some modification of the methods of 
underwater excavation originally devised for the 
maintenance of navigable waterways. 


* The Economical Operation of Excavators. Enat- 














of # in. steel plates. All the bearings are outside 
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While the practice of dredging is, no doubt, of 
great antiquity, its development as a mechanical 
art dates only from the latter part of the 18th 
century, and of the four main types of machine, viz., 
ladder, suction, grab, and dipper dredgers, the 
first three are almost entirely British in origin and 
evolution. The dipper, in effect a power shovel 
mounted on a pontoon, is favoured principally in 
North America ; although occasionally constructed 
in this country, it is not often seen here in operation. 
It is a contractor’s tool rather than a mining appli- 
ance, and in most cases its intended functions can 
be carried out as well or better by one of the other 
three types. 

It will be seen that the four systems mentioned 
embody two very different principles of operation, 
which considerably affect their scope. The ladder 
dredger, which is an endless chain of buckets, cutting 
as they pass round the lower sprocket and emptying 
as they turn over the upper sprocket or “ tumbler ”’ ; 
the grab dredger, using either a “* clam-shell ”’ (two- 
part) or an “ orange-peel ” (four-part) opening and 
closing bucket, suspended from the jib of a crane ; 
and the dipper, previously described, are solely 
means for raising material from below water to some 
point above it, whence the spoil must be trans- 
ported to ite final location as a separate operation 
and by other appliances. The suction dredger, 
however, consisting of a centrifugal pump of special 
design, although limited in ite lifting capacity by 
atmospheric pressure and the scour of the water 
entering the suction pipe, can discharge to a distance 
through a pipeline which may be of sufficient length 
to obviate the need for any auxiliary means of trans- 
portation. It is, therefore; particularly suitable for 
working riverside gravel deposits in which it must 
cut its own flotation, as there is no occasion at the 
outset to cut a wider or deeper channel than will 
suffice to float the dredger pontoon alone, in order 
to provide access for barges ; and yet, as excavation 
proceeds and the dredger gradually works away 
from the original dumping point, no more additional 
transporting plant is required than a few extra 
lengths of discharge pipe and some simple means of 
supporting them. 

A fundamental difficulty in selecting dredging 
plant for a particular location is that of estimating 
the probable output and planning the work to secure 
maximum efficiency of operation. The area of the 
workable deposit will almost certainly be known and 
borings will have indicated the depth, but in a bed 
of considerable extent it is unlikely that the material 
will preserve a uniform grade throughout, and there 
is the possibility that it may include stones of some 
size, which, if plentiful, will affect the selection of 
equipment. A ladder dredger will lift these without 
difficulty if they are within the capacity of the 
bucket, but would be hampered by the presence of 
tree trunks or other timber. A grab is very effective 
in picking out boulders if they can be located and 
gripped between the jaws, but requires to be dropped 
accurately upon them, which, in almost all cases, 
must be done by guesswork and the operator's 
“sense of touch” with the bucket, as they can 
seldom be seen. A dipper will remove embedded 
timber, and compares well with the grab in straight- 
forward excavation, but cannot compete with the 
output of a ladder dredger in easy ground and lacks 
the mobility of the suction type, as it must be well 
secured by spuds to resist the astern reaction of the 
bucket when cutting. The suction dredger will 
excavate rapidly, uniformly, and efficiently in com- 
paratively loose material, but cannot alone make 
much impression on a hard cemented deposit, which 
must first be broken up by other means to ensure 
a flow to the pump ; and although pumps are made 
which will handle any solid having no dimension 
greater than the bore of the suction pipe, they do 
so at the expense of efficiency, and are liable to be 
choked by a stone of irregular shape though within 
the limiting cross-section. 

To @ certain extent, the probable working 
capacity of both grab and dipper dredgers can be 
forecast from a knowledge of the capabilities of 
similar plant in dry excavation, as both types are 
virtually land machines transferred to a floating 
base ; but the forecast can be no more than a broad 
generalisation, as there are so many factors peculiar | 


to underwater work which tend to reduce the out-| 











put, and each of these may vary widely in importance 
in different cases. The buoyancy of the water 
lightens the effort required to lift material from the 
cut to the surface, but the average weight of a 
charged bucket is probably greater in air, owing to 
the water retained in the voids of the load. The 
time for a digging cycle is inevitably longer, partly 
because of the increased resistance to movement 
under water, but principally because the operator 
cannot see the effect of the out until the bucket 
appears at the surface. 

If large rocks are encountered, he can only test 
their size by the relatively slow process of feeling 
round them or the quicker, but possibly risky, 
method of trying to move them; but he must be 
cautious in exerting all the power at his command 
on an immovable mass, or he may capsize the 
pontoon. Skill, therefore, counts heavily, especially 
in the form of a developed sense of “ feel,” and 
ability to visualise the changing shape of the excava- 
tion and the probable flow of surrounding material 
into it. Attempts have been made, however, to 
compute the effect of the many variables in the case of 
the dipper dredge, and a recent survey of the question 
by J. R. Thoenen on behalf of the United States 
Bureau of Mines,* led to the conclusion that 50 per 
cent. of the dry working capacity is a reasonable 
average, which may be considerably exceeded in 
favourable circumstances. No corresponding esti- 
mate is given for the grab dredger, but a comparison 
of the governing conditions suggests that 50 per cent. 
would be within the mark in this case also. In con- 
trasting these ratings with the outputs obtainable 
under land conditions it must be remembered that 
on land both the power shovel and the grab crane 
would be self-propelled and able to alter their 
positions at will between successive cuts, whereas 
the dredger pontoons can only be manceuvred by 
shifting and resetting the anchoring spuds and 
adjusting a number of moorings, thus adding 
appreciably to the percentage of lost time, 

Ladder dredgers, which are extensively used for 
excavating gold-bearing gravels, have reached a 
high pitch of specialised development in countries 
where such deposits are found, but are less widely 
used in the commercial recovery of ordinary gravel 
where they compete with the suction dredger. The 
ladder mechanism is massive and heavy, demanding 
a larger and more substantially built pontoon, and a 
greater depth of water than is necessary for the 
grab and dipper types. It is practicable, therefore, 
to mount washing and screening plant on the same 
pontoon to treat the gravel before it is discharged 
overside ; but there is no storage on board, so that 
continuous operation depends upon an uninterrupted 
transport service of barges. The dredger contains 
its own power plant—sometimes steam, but fre- 
quently Diesel engines—and in remote locations can 
provide living accommodation for the crew. Except 
in details there is little standardisation in design, but 
ladder dredgers can be constructed to dig from any 
depth to which gravel deposits are likely to extend. 
A minor limitation is the necessity of raising the 
ladder before changing the direction of cutting, to 
avoid the side strains on the structure and mech- 
anism which would be caused by pivoting the pon- 
toon on the lower end of the ladder. On the basis 
of operating records obtained from gold dredgers 
over a period of 10 years, 1923-33, with buckets 
varying in size from 1} cub. ft. to 21 cub. ft., and 
making allowance for the less exacting conditions 
probably obtaining in most gravel excavations, 
Thoenent estimates the average working capacity 
of a ladder dredger to be about 60 per cent. 
of the theoretical capacity as computed from the 
cutting speed and the rated capacity of bucket. 
At first sight, this appears to give the ladder type 
some practical advantage over the grab and dipper 
types, but the question of comparative capital costs, 
which must vary widely according to other and 
largely local circumstances, may easily nullify the 
effect of the extra 10 per cent. This he does not 
discuss, merely observing that the ladder type is 
essentially ‘“‘ a tool for large rather than small pro- 
duction.” 

The three types of dredger considered above have 





* U.S. Bureau of Mines Information Circular No. 6826, 
of March, 1935. 
+ loc cit. 





the features in common that their operation is purely 
mechanical, and that their function is limited to 
digging, with the exception of the small link in the 
transportation sequence represented by the discharge 
of the excavated material into a barge or other 
conveyance lying alongside, unless the scale of 
operations and the size of unit is such that washing 
and screening can be carried out on board. Where 
this is done, a certain amount of intermediate hand- 
ling is eliminated, but in practice the advantage may 
be more apparent than real unless the rates of 
demand and production can be balanced exactly, as 
arrangements must then be made for storage if 
intermittent working is to be avoided. 

Storage in transport units is almost always 
economically unsound, and storage on a dump 
virtually involves re-excavation. Storage in self- 
discharging bins avoids this necessity, but calls for 
some capital outlay, which is minimised if the bins 
are incorporated with the treatment plant. These 
factors tend to emphasise the advantages of the 
suction pump as a transport agent and to override 
its inherent limitations as an excavating unit where 
deposits of a mixed character are concerned. 

Close comparison of the suction dredger with the 
three other types is difficult unless all the conditions 
are known, and these, as indicated, vary so widely in 
individual plants that hardly any two are alike in 
their requirements. It permits of great flexibility in 
design and operation and the construction is simple, 
consisting essentially of a centrifugal pump, lined 
with renewable plates (or sometimes with rubber) to 
resist abrasion, and provided with a suitable prime 
mover. A hinged suction pipe passes over the side 
of the pontoon, the lower end of the pipe resting 
on the surface of the gravel ;_ and an extended dis- 
charge pipe, with a flexible connection to the pontoon 
and pump, is carried on fixed supports or on floats 
to a distance which is limited only by the maximum 
head generated by the pump. The pump operates 
on hydraulic and not mechanical principles, how- 
ever, and the suction capacity, and not the power 
input, governs its efficacy as an excavator. The 
gravel is carried into the pump by the stream of 
water forced through the inlet pipe by the pressure 
of the atmosphere. The transporting power of 
flowing water increases with velocity; but the 
friction is also increased, and as the total available 
suction head is a constant quantity, the frictional 
loss must be paid for by a reduction in the possible 
vertical lift. 

A centrifugal pump dealing with water only may 
draw satisfactorily from a depth of 25 ft. or even 
more, if there are no leaks in the suction pipe, but 
this is practically the maximum in general service. 
A pump lifting in addition some 10 per cent. of solids 
requires easier static conditions, as the form of 
passages and the ample clearances necessary In 4 
gravel pump militate against hydraulic efficiency. 
Dredger pontoons have usually little freeboard, how- 
ever, so that the lift above water level is seldom as 
much as 10 ft. The specific gravity of the mixture 
to be raised is greater than that of water, and will 
reach 1-46 when 40 per cent. of solids are present. 
Some useful tables are given in the Information 
Circular No. 6826, previously referred to, show the 
feet of suction head required to raise mixtures of 
various specific gravities from given submergences. 
The example taken to illustrate the tables is an 
8-in. pump, which is credited with a 25-in. vacuum. 
This appears somewhat optimistic as a standard per- 
formance under prolonged service conditions, and the 
assumed 75 per cent. working capacity might not 
apply to every case ; but the survey does illustrate 
the wide range of this type of dredger and its ability 
to handle diverse grades of material both efficiently 
and economically. 








Canton-Hankow Rartway.—We learn from a recent 
issue of the Chinese Economic Bulletin that definite 
assurance that the Canton-Hankow Railway will be 
completed and in operation before the end of next year 
is contained in a lengthy report by Mr. H. H. Ling, 
director and engimerta-chiel of the yet uncomplete 
Chuchow-Shaochow section of the line. The com- 
pletion of the railway will be an event of great significance; 
it takes, at present, 15 days to travel from Canton ” 
Hankow via Bhanghai, the only practicable route. W eo 
the line is completed, the journey will only require ebou 
thirty-two hours. Moreover, the railway will oper UP ® 
vast new area to the big trading centres, will serve #8 5 
valuable link between North and South China, and wi 
give access to the rich interior of the Province of Hunan. 
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PROPELLING MACHINERY OF THE ORIENT LINER “ORION.” 
CONSTRUCTED, BY MESSRS. VICKPRS-ARMSTRONGS LIMITED, ENGINEERS, BARROW-IN-FURNESS. 
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THE ORIENT LINER ‘“ ORION.” | 
(Concluded from page 207.) 

WE propose to complete our account of the Orient 
liner Orion by giving some particulars of the propelling 
and auxiliary machinery, which is illustrated on 
Plate XIV, and on this and the following pages. The 
steam-generating installation, the arrangement of which 
is illustrated in Figs. 7 to 10 on Plate XIV, con- 
sists of six Babcock and Wilcox type high-pressure 
narine-type boilers, built at Barrow, and fitted with 
superheaters and tubular air heaters. Four of the 
boilers are 30 sections wide, and two, located at the 
after end of the boiler room, are 20 sections wide. 
They are designed to supply 240,000 Ib. of steam per 
hour, the temperature and pressure of the steam at 
the superheater outlet being 725 deg. F and 425 lb. 
per square inch; the safety valves are set to blow 
off at 450 lb. per square inch. The heating surface 
of the four large boilers is 29,860 sq. ft., and that of 
the two small boilers is 7,170 sq. ft., making a total of 
37,030 sq. ft. The superheaters fitted are of the 
“ interdeck ” type, and those on the large boilers have 
an aggregate heating surface of 4,280 sq. ft., which, 
with 1,434 sq. ft. supplied by the superheaters of the 
smaller boilers, makes a total superheater surface of 
5,714 sq. ft. The boilers are arranged to burn oil fuel 
only under forced draught, the closed air-duct system 
being employed with open stokeholds. Air is supplied 
by five electrically-driven double-inlet fans made by 
Messrs. J. Howden and Company, Limited, Glasgow, 
and arranged as shown in Figs.7 and 8. The air heaters, 
through which the air is delivered to the furnaces, 
have a total heating surface of 40,000 sq. ft. Six 
burners, made by Messrs. Wallsend Slipway and 
Engineering Company, Limited, Wallsend-on-Tyne, | 
are fitted to each of the large boilers, and four each to 
the small boilers. The oil-fuel installation consists of | 
four units, each comprising an electrically-driven | 
pump and a heater, two of the units being kept for | 
stand-by purposes. For transferring oil from the | 
bunkers to the settling tanks, two electrically-driven | 





pumps of the two-throw type are installed, each | of reaction blading mounted on a hollow forged-steel | 


blowers are provided for both the boilers and the air 


having a capacity of 60 tons per hour. Diamond soot 
heaters. The guaranteed overall efficiency of the | 





12 and 13, on Plate XIV. From these it will be seen 
that the inner funnel and outer casing are both of 
elliptical section, the former measuring 19 ft. 6 in. by 
13 ft., and the latter 26 ft. by 16 ft. The vertical 
height is 48 ft. 4} in., and the rake 14 in. per foot. 
In the space between the inner funnel and the outer 
casing aft, the waste-steam pipe, auxiliary exhaust 
to atmosphere, and an air escape from the oil-fuel 
tanks are accommo¢ated, as shown in Fig. 11, while, 
forward, a No. 3 syren, an 8-in. O.P. whistle and a 
34-in. diaphone are fitted. Fore and aft of the funnel 
are the intakes for the forced-draught fans, and on 
each side are two 50-in. Torpedo fans for boiler-room 
ventilation. The ducts to which these fans are con- 
nected are shown in Figs. 8 and 10 on Plate XIV. 

The general arrangement of the machinery is illus- 
trated in the elevation and plan, Figs. 14 and 15, 
Plate XIV, and in the transverse sections, Figs. 17 
and 18, while Fig. 16 shows the position of the lubrica- 
ting-oil settling tank and the direct-contact feed heater. 
The main propelling machinery consists of two sets of 
Parsons turbines driving twin screws through double- 
helical single-reduction gearing. Each set, one of 
which erected in Messrs. Vickers-Armstrongs’ shops is 
shown in Fig. 19, on this page, comprises high-pressure, 
intermediate-pressure and low-pressure turbines con- 
nected in series, and each driving a separate pinion 
engaging with a single-reduction wheel. The arrange- 
ment of the pinions round the wheel is best shown on 
the left in Fig. 17. The pinions, which are of nickel 
steel, are driven by the turbines through flexible 
couplings, and the gear wheels consist of cast-iron 
centres with forged-steel rims shrunk on. Central 
bearings are fitted to the pinion shafts. The gear 


| teeth are of the Vickers-Bostock-Bramley enveloping 


type, particulars of which will be found on page 257 
of our 117th volume (1924). The high-pressure turbine 
is of the impulse-reaction type, the first stage consisting 
of an impulse wheel with two rows of blades, and the 
remainder comprising six stages of reaction blading 
mounted on a hollow drum of forged steel. The 
intermediate pressure turbine consists of seven stages 


drum, and the low-pressure turbine, which is of the 
single-flow type, has 16 rows of reaction blading 
mounted on forged-steel disc wheels. For astern 








boiler plant was 86 per cent., and we understand that | running a high-pressure astern turbine, consisting of one 
this figure was exceeded on the consumption trials| three-row impulse wheel, is incorporated in the inter- 
at speeds of 20} knots, '8 knots, and 14 knots. | mediate-pressure ahead turbine cylinder, and a low-pres- | 

Details of the funnel are illustrated in Figs. 11,' sure astern turbine consisting of one two-stage impulse | 
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wheel followed by five stages of reaction blading is 
incorporated in the low-pressure ahead casing. The 
steam pipes connecting the boilers with the ahead and 
astern turbines are indicated by chain-dotted lines in 
Fig. 15, on Plate XIV, and a photograph of the starting 
platform is reproduced in Fig. 20, on page 242. The 
rotor shafts of all turbines are kept tight by labyrinth 
and carbon-packed glands, and Michell-type pivoted 
adjusting blocks are fitted in each case. All turbines 
are designed to run at 1,715 r.p.m., and the gear ratio 
is such that with this turbine speed the propeller shafts 
rotate at 112r.p.m. The power developed on trial by 
the two sets of turbines at this speed was 24,000 shaft 
horse-power, and the power developed astern is about 
70 per cent. of this figure. Forced lubrication is 
provided for the shaft bearings of both turbines and 
gearing, and the thrust blocks, which are of the Michell 
type, are placed on the shafts close up to the gearing, 
as shown in Figs. 14 and 15. Torsionmeters, made by 
Messrs. Siemens Brothers and Company, Limited, 
Woolwich, are fitted on the propeller shafts, and the 
propellers, which were made by Messrs. J. Stone and 
Company, Limited, Deptford, are of the built-up type, 
each having four manganese-bronze blades secured to 
cast-steel bosses by mild-steel studs and gunmetal cap 
nuts. A cast-iron cone is fitted over the main propeller 
nut. The main condensers are of the regenerative type, 
and are suspended from the low-pressure turbine 
casings, as is best shown in Fig. 14. Spring supports 
are, however, provided to relieve the load on the 
turbines. The total cooling surface of the two con- 
densers is 25,000 sq. ft., and they are capable of 
maintaining a vacuum of 28 in. of mercury with the 
barometer at 30 in. and with a sea-water temperature 
of 86 deg. F. 

Lack of space prevents us from mentioning all the 
auxiliary machinery, and we must therefore confine our 
attention to some of the principal units. We should 
point out, however, that the Weir closed-feed system 
has been adopted, steam being bled from the high- 
pressure, intermediate-pressure, and low-pressure tur- 
bines to supply the feed heaters, three of which are 
shown on the right in Fig. 17. Messrs. G. and J. Weir, 
Limited, Glasgow, also supplied the main and auxiliary 
feed pumps, and the evaporators and distillers for 
boiler feed and fresh-water supply. One of the two 
main circulating pumps, which were supplied by 
Messrs. W. H. Allen, Sons and Company, Limited, 
Bedford, is illustrated by the photograph reproduced 
in Fig. 21 on page 243, and the arrangement of the 
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pumps and their connections can be followed from 
the drawings reproduced in Figs. 14, 15 and 18 on 
Plate XIV. Each set consists of a 
running at 4,250 r.p.m. and developing 130 brake 
horse-power, coupled, through reduction gearing, with 
a ratio of 10:1, to a horizontal centrifugal pump. 


The pumps have 30-in. connections, and are each | 


capable of passing 16,000 gallons of water per minute 
through the condensers. 

There are three main generating sets mounted 
athwartship on a flat over the forward part of the 
engine room, as will be understood on reference to 
Figs. 14 and 17. One of the sets, which were also 
constructed by Messrs. Allen, is illustrated separately 
in Fig. 23, on page 243. Each set comprises a steam 
turbine driving the generator through double-helical 
reduction gearing. The turbines, which run at 5,000 
r.p.m., are designed to take superheated steam at 
400 lb. per square inch and at 725 deg. F., and are 
arranged to exhaust into a heater while the vessel is 
at sea, and into an auxiliary condenser in port. Provi- 
sion is made so that part of the steam can be bled 
from the turbine, if required, in order to heat the 
condensate. The generators, which run at 500 r.p.m., 
are compound wound, and each is designed to give a 
full-load output of 500 kW, direct current, at 220 
volts, and to carry a 25 per cent. overload for two 
hours. The maximum temperature rise is 55 deg. F. 
after a run of six hours at full load. The emergency 
generator carried consists of an Allen six-cylinder 
vertical airless-injection engine running at 500 r.p.m., 
and directly coupled to a 220-volt compound-wound 
generator with a normal rating of 90 kW and an 
overload capacity of 10 per cent. for one hour. This 
set has self-contained cooling-water arrangements, 
comprising @ radiator, which is air cooled by a fan 
mounted on an extension of the generator shaft, and a 
cireulating pump driven directly from the engine. 
Instantaneous starting from cold is effected by means 
of com air, and a separate auxiliary Diesel- 
engine-driven compressor is provided for charging the 
air bottles. 

The refrigeration plant of the Orion is interesting as, 
in addition to the carriage of refrigerated cargo, 
refrigeration had to be provided for the air-conditioning 
plant of the first-class dining saloon. Refrigerated 
cargo can be carried in Nos. 1, 2 and 3 holds and ‘tween- 
decks, and the main provision chambers are situated 
on J deck abaft the cargo spaces. The total capacity 
of the refrigerated cargo space and provision rooms is 
about 244,000 cub. ft., but in addition to this a series of 
cold cupboards on the galley deck and a number of 
milk-cooling machines are cooled by brine from the 
main service. The refrigerating machinery, which was 
supplied and installed by Messrs. J. and E. Hall, 
Limited, Dartford lronworks, Kent, is located on a 
room on the tank top forward of the boiler rooms. 
[t comprises four electrically-driven horizontal twin 
OO, compressors, one of which is illustrated in Fig. 32 
opposite Under normal conditions, two of the 
compressors will be sufficient for cooling the insulated 
cargo space and provision rooms, a third being em- 
ployed for the air-conditioning plant, while the remain- 
ing machine can be used as a standby for either duty. 
As will be seen on reference to Fig. 22, each machine 
has two cylinders, mounted side by side, the crankshaft 
being directly coupled to a variable-speed motor of 
125 brake horse-power made by Messrs. British 
Thomson-Houston Company, Limited, Rugby. All 
the working parts of the compressors are enclosed, 
and forced lubrication is provided fer the principal 
bearing surfaces. The plant includes four sets of CO, 
condenser coils of copper tube enclosed in a circular 
cast-iron casing, and four sets of evaporator coils of 
steel tube in circular steel casings located in an insulated 
room. Two centrifugal pumps are used for circulating 
sea water through the condensers, and five pumps of the 
same type are provided for brine circulation. The 
brine system has been designed to enable the brine to 
be circulated at several different temperatures to suit 
the various services. No. 1 lower hold and ‘tween- 
decks, being intended mainly for the carriage of frozen 
produce, are fitted with brine grids overhead and on 
the sides, while the Nos. 2 and 3 holds and *tweendecks 
are equipped, in addition, with brine batteries and fans 
for cool-air circulation, these spaces being adapted for 
the carriage of frozen meat or fruit. In addition, 
the ‘tweendecks hav» been made gas tight so that 
CO, injection can be used, in accordance with the 
latest practice, when chilled meat is being carried. 
The No. 3 *tweendecks is subdivided into four separate 
chambers, each of which can be used for frozen meat, 
chilled beef, or fruit. In addition to the CO, plant, 
Messrs. Halls’ Hallmark methyl-chloride compressors, 
with automatic control, have been fitted for main 
taining the required temperatures in cold cupboards 
in various parts of the ship. There are also two 
Hallmark machines for ice-cream making, hardening, 
and storage. 

The air-conditioning plant, which is located amid- 
ships immediately over the dome of the first-class 
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CONSTRUCTED BY MESSRS. 


Fic. 20. 


dining saloon, has been designed to suit the wide, 
range of weather conditions encountered by the ship. 
It will, for instance, enable comfortable conditions to 
be maintained in the saloon with external air tempera- 
tures ranging from 100 deg. to 15 deg. F., and with | 
relative humidities from 100 per cent. to 40 per cent. 
In the tropics the temperature can be reduced by 
from 10 deg. to 15 deg. F., and the relative humidity 
from 100 per cent. to 55 per cent. Again, with an 
external air temperature of 15 deg. F., the temperature | 
in the saloon can be kept at 67 deg. F., with a relative 
humidity of 50 per cent. To comply with these | 
requirements, the air-conditioning plant includes | 
automatic temperature and humidity-controlling appa- 
ratus which is pneumatically operated. The plant | 
comprises a multivane fan, a Carrier marine-type | 


| 


heaters, and two mixing chambers with automatically- 
operated dampers. A small air compressor is provided 
to supply the air required for the automatic-control 
system. Steam is used for heating and humidifying. 
and brine, supplied from the CO, plant described 
above, is employed for cooling and dehumidifying. 
If the weather conditions are suitable, the automatic 
dampers can be adjusted to enable the plant to be used 
for simple ventilation, the air then being supplied 
without conditioning. In view of the close proximity 
of the plant to the dining saloon and first-class accom- 
modation, particular care has been taken to ensure 
silent operation of all the components. 

In addition to the insulated holds above referred to, 
three holds, Nos. 4, 5 and 6, are arranged for the 
carriage of general cargo. For handling the cargo, 
twenty-two 5-ton derricks, two 10-ton derricks, and 
one derrick for a 20-ton lift are provided, all being 
| operated by electric winches. On the forecastle deck is 
|} an electric windlass with extended ends and an inde- 
| pendent capstan for warping, the motors operating on 








humidifier and dehumidifier, air pre-heaters and after | 


MACHINERY OF THE ORIENT LINER “ORION.” 


VICKERS-ARMSTRONGS LIMITED, BARROW-IN-FURNESS. 


STARTING PLATFORM. 


on August 13, and left the latter port on the following 
day on her maiden voyage. During the trip to South- 
ampton, on which our representative was present, the 
machinery functioned perfectly, and there was no 
trace of noise or vibration. Although the weather on 
that occasion was fine and the sea smooth, so that 
there was no opportunity of judging of her behaviour 
in rough weather conditions, the Orion gives every 
promise of proving a particularly comfortable ship 
on which both her owners and builders may be 
congratulated. 








CUTTING FLUIDS AND THE 
LIFE OF TOOLS. 


For a number of years the American Society of 
Mechanical Engineers, like the Institution of Mechanica! 
Engineers in this country, has maintained a special 
Research Committee to investigate the cutting of 
metals. A further sub-committee was formed in 
1926 by the American Society, in collaboration with 
the United States Bureau of Standards, “to make a 
beginning on the general problem of correlating 
performance characteristics of cutting liquids with 
their physical and chemical properties, with a view 
to more efficient selection of cutting fluids in machine- 
shop practice.” 
| Rather more than two years later the sub-com- 
| mittee submitted to the parent Committee its first 
| progress report, on “The Cooling and Lubrication 
| of Cutting Tools,” and at intervals thereafter four 
more progress reports were presented, dealing with 
| various aspects of the subject. The sixth progress 
| report, on “ The Influence of Cutting Fluids on Tool 
| Life in Turning Steel,” has now been issued, and con- 
| tains the results of a series of tests carried out by 


Professor O. W. Boston, of the College of Engineering, 








|the Gilbert Austin principle and being located on the| University of Michigan, and his assistants, Messrs 
deck below. Two electric warping capstans are also| W. W. Gilbert and C. E. Kraus. 

fitted at the after end. The winches, capstans and| The two lathes used for the tests had each a circula 
windlasses were all supplied by Messrs. Napier Brothers, | ting system for the cutting fluid, which was directed 

| Limited, of Glasgow. The steering gear is of the| vertically downwards on the face of the tool. The 
electro-hydraulic type, and was made by Messrs.| heavier of the two was a Ryerson heavy-duty machin 
| Brown Brothers, of Edinburgh. Telemotor control} with a 30-in. swing, a 14-ft. bed, and a 12-speed geared 
from the navigating bridge and mechanical control| head. The drive was by a constant-speed moto! 
| from the docking position on C deck aft are provided. | through a variable-speed transmission, which, in turn, 
As mentioned in our previous article, on page 205,| drove on to the pulley of the geared head so as to 
ante, the Orion proceeded from Tilbury to Southampton | provide any desired slight change in cutting speed 
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the aqueous cutting solutions, and gave unfavourable 
results for fast cutting. Oils were beneficial for the 
thin deep cut but not for the wide shallow cut. In 
all the tests on S8.A.E. 3,140 steel the narrower cut 
was used, having a depth of 0-100 in. and a feed of 
0-0125 in. per revolution. 

In each series a dry cut was taken as a control. Ten 
cutting fluids were used, designated by the symbols 
shown, but the test solutions actually numbered 23, 
as several of the fluids were further tested with the 
addition of various percentages of colloidal graphite. 


Cutting Fluids used in Tests. 
Distilled water 
Distilled water, plus 
borax by weight. 

A commercial soluble oil, 1 
16 parts of water. 

Another commercial soluble oil, 1 pt. in 
16 pts. water. 

Soluble oil B, | part in 8 parts water. 
Another commercial soluble oil, 1 pt. in 
16 pts. water. 
Light mineral oil ; 
at 100 deg. F. 

The oil M, plus 5 per cent. oleic acid. 
Sulphurised mineral oil (4 per cent. 8.) ; 
110 Saybolt seconds at 100 deg. F. 

Sulpho-chlorinated mineral oil. 


Ww 
WB 1} per cent. of 


Emul. A part to 


Emul. B 


Emul. B, 
Emul, C 


M 110 Saybolt seconds 
MO 
SM 


SCIM 


The report comments unfavourably upon the use 
of distilled water as a carrier for the graphite (in the 
form of Aquadag) as it was found that the finish of 
the work deteriorated as the amount of graphite added 
to the cutting emulsion was increased, although some 
improvement was noted in the tool life. The work, 
the operator, and the machine were made extremely 
dirty, and it was difficalt to remove the black spots 
remaining where the fluid had splashed and dried. 
These disadvantages were not noticeable, however, 
when the added graphite was suspended in oil (Oildag), 
although the mixture of the soluble oil and the Oildag 
was diluted for use with sixteen times its quantity 
of distilled water. The particles of graphite appeared 
to be carried in the oil rather than the water, and the 
splashes did not dry on the machine and the work. 
The additions of graphite were increased in successive 
tests to the final proportion of 0-03 lb. per gallon of 
the diluted emulsion. 

The effect of the graphited oil in the cutting emulsion 
is to reduce the slope of the cutting-speed tool-life 
curve, while the constant C, in the expression V T"=C, 
remains practically unchanged. When _ colloidal 
graphite amounting to not less than 0-167 per cent. 
by weight has been added to the emulsion, the cutting 
speed for a given tool life is increased about 10 per 
cent., and the tool life for a given cutting speed, about 
100 per cent. This emulsion was clean, and a very 
atidhotery cutting fluid, but it is suggested that, for 
commercial use, the colloidal graphite carried in oil 
should be added to the soluble oil at the time of manu- 
facture. Some soluble oils proved to be poor carriers of 
the graphite. 

The variations in the exponent n, which are given 
at length in tabular form in the report, may be briefly 
sumarised as follows. When cutting the 8.A.E. 2,345 
steel with a cut 0-05 in. deep and a feed of 0-0255 in. 
per revolution, the value of n averaged 1/9-6 for dry 
operation and when using the aqueous solutions W 
to Emul. C, but 1/7-3 when the depth of cut was 
doubled and the feed halved. With the shallow cut 
and more rapid feed, the use of the straight mineral 
oil M gives an exponent of 1/9-1, and with the sulpho- 
chlorinated mineral oil, n becomes 1/7. Corresponding 
values with the deep cut are, for M, 1/7-8, and for the 
mineral oil containing oleic acid and the sulpho- 
chlorinated oil, 1/8-4. 

When cutting the 8.A.E. 3,140 steel dry and with the 
aqueous solutions, and with the shallower cut, the 
curves were again parallel, but the value of n was 
found to be 1/6-3, as against 1/7-3 in the former case. 
The constant C varied from 207 with the borax water, 
down to 178 when cutting dry, the three emulsions being 
intermediate, and proving borax water to be the best. 
These tests with the 8.A.E. 3,140 steel were made as 
@ preliminary to the series with the added graphite. 
As mentioned above, the addition of graphite in water 
was not found to be advantageous. The effect of add- 
ing the graphite in »il (Oildag) was to reduce the con- 
stant C only slightly as the proportion of graphite 
increased, but the exponent n was considerably reduced ; 
in other words, for each value of tool-life there was an 
appreciable increase in permissible cutting speed, or, 
alternatively, a corresponding increase of tool-life could 
be obtained on all values of the cutting speed until the 
graphite content reached 0-0125 Ib. per gallon of the 
fluid, é.e., 0-167 per cent. by weight. 

Additional cutting-speed tool-life tests were made 
with the S.A.E. 3,140 steel and the deeper cut to ascer- 
tain the effect of graphite added directly to the mineral 
oil M, the sulphurised mineral oil S M, and the sulpho- 
chlorinated oil. The results for the sulpho-chlorinated 
oil and the sulphurised oil were identical, giving a curve 
which was the highest of all for tool-life values below 
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5 minutes. The lowest curve was for the straight 
light mineral oil M. Adding graphite elevated the 
curves, which became slightly more horizontal. 
For a_ tool-life exceeding 5 minutes the highest 
cutting speeds were obtained with 0-153 per cent. 
by weight of added graphite in the oil, M, 
which, when used alone, gave the lowest curve. It 
was found that this oil kept the graphite in 
solution very satisfactorily, only 2 per cent. to 3 
lyr cent. settling out after standing for a period 
of three weeks. The finish obtained with this com- 
position was the best of all, and although the oil ap- 
peared black, it was clean in use, no graphite being 
left on the surface or on the chips. 

The percentage of graphite of 0-153 by weight gave 
the maximum benefits in tool life and cutting speed. 
For a given tool life, the increased cutting speed 
averaged 20 per cent. For a given cutting speed, the 
tool life was increased 400 per cent. to 600 per cent., 
whereas the graphite added to an emulsion gave only 
100 per cent. increase. 








LETTER TO THE EDITOR. 


TORSIONAL VIBRATION. 


To tHe Eprror or ENGINEERING. 


Str,—I should be grateful for the opportunity to 
respond briefly to your review of my book on Torsional 
Vibration, and particularly to the comments contained 
in the last two paragraphs. 

The choice of a large internal-combustion engine for 
use in illustrating the design calculations for a torsional 
vibration damper was dictated by the practical con- 
sideration that the preliminary analysis of this drive 
is completed earlier in the book, so that all necessary 
figures are immediately available. 

With the statement that “ the writer’s solution would 
not be utilised unless it were unavoidable” I 
unreservedly agree ; on page 206 it is made clear that 
a damper is to be regarded as a last resource, but that 
was not taken as an excuse for omitting information on 
design. 

Your reviewer's disconcerting “lastly,” which 
condemns all dampers as futile, can scarcely be dis- 
cussed here; I can only disagree. It is true that on 
page 36 certain quantities are given to six places of 
decimals, but it might also have been mentioned that 
the decimal point is followed by two ciphers, The 
book explains that Fig. 56 is derived from Dr. 8. F. 
Dorey’s paper on “ Elastic Hysteresis in Crankshaft 
Steels,” which is of a nature to dispel any doubts as to 
the reliability on the curves in question. 

I am pleased to acknowledge your criticisms, and I 
accept my share of your reviewer's stern rebuke that 
““we cannot claim to possess any reliable information 
concerning the properties of such very complex struc- 
tures as are represented by metals.” 

Yours faithfully, 
W. A. Tupi. 
390, Wakefield-road, 
Huddersfield. 
August 26, 1935. 


[While welcoming any information on the design 
of dampers in general, the review expressed doubt 
concerning the practical value of the kind of informa- 
tion referred to under this heading, and no general 
condemnation of “ all dampers as futile,” was implied, 
since the observations on the point related to a parti- 
cular type of damper. Three, or at the most four, 
significant figures are all that are requisite in calcula- 
tions based on the assumptions implied in the author’s 
treatment ; finally, it may be added, it was his work, 
and not Dr. 8S. F. Dorey’s, which the review had 
under consideration.—Eb., E.] 








THE LATE PROFESSOR HENRY 
BRIGGS. 


Tue news of the death of Professor Henry Briggs, 
in a London nursing home on August 24, will be 
received with regret by mining engineers in many parts 
of the world. Professor Briggs, who was Hood Pro- 
fessor of Mining at the University of Edinburgh and 
Professor of Mining at Heriot-Watt Co! , Edin- 
burgh, was the eldest son of the late Mr. John Edwin 
Briggs, of Stott Park, Lakeside, Ulverston, Lancs., 
and was born in 1883. He received his education at 
Bradford and, in 1900, when only seventeen years of 
age, gained a National Scholarship tenable at the Royal 
College of Science, South Kensington. He obtained the 
associateship of the Royal School of Mines in 1903 and 
was awarded the Warington Smyth Medal for taking 
first place in the honours examination in mining. After 
gaining experience in mining in Yorkshire, Cumberland, 
and Wales, he was appointed lecturer in mine surveying 
at the University of Birmingham in 1905, and, two 
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years later, proceeded to Edinburgh to take up a similar 
position at Heriot-Watt College. In 1919 he 
made Professor of Mining at this Institution, and, in 
1924, when the Hood Chair of Mining was created at 
the University of Edinburgh he was the first to fill the 
position. Professor Briggs held the degrees of [).\ 
of Birmingham University and that of Ph.D. of Edin. 
burgh University. 

Of the valuable work which Professor Briggs under. 
took for the British Government during the European 
War, may be mentioned his report on the British 
barytes resources to the Board of Trade in 1914, and 
his experimental work relating to trench and mine 
warfare. He also served as experimental director of the 
Mine-Rescue Research Committee of the Department 
of Scientific and Industrial Research, from 1917 until 
1920, as member of the Oxygen Research Committee 
from 1918 till 1921, and was appointed a technical 
adviser to the War Office in 1918. For his services to 
his country he was awarded the O.B.E. Professo 
Briggs was the author of a number of standard works 
en mining, among them being Effects of Errors i) 
Surveying, Mining Subsidence, and Mine Ventilation. 
He also made many contributions to the proceedings 
of learned societies. He was for many years a member 
of the Institution of Mining Engineers and a Fellow of 
the Royal Society of Edinburgh, and after a long period 
of service as a member of the Council of the former 
body, was recently elected vice-president. Professor 
Briggs was president of the Royal Scottish Society of 
Arts and was the editor of a book recently published 
by that Society, entitled This Modern World and the 
Engineer which, in a series of chapters by eminent men, 
reviewed the engineer’s contribution to civilisation. 
He was chairman of the Oil from Coal Committee of 
the Scottish National Development Council, and an 
honorary member of the Institute of Mine Surveyors 
and of the Royal Geological Society, Cornwall. 


was 








THE LATE MR. P. M. BAKER. 


THE recent death of Mr. Percy Montague Baker, 
M.B.E., removes from our midst an engineer who did 
valuable national work in training engineering workers 
during the war and who, after the conclusion of hosti- 
lities, carried through a highly successful scheme for the 
training of disabled ex-Service men to fit them for 
civil life. Born at Birmingham on August 27, 1872, 
he received his general education at various schools 
in that city and at Mason College, and afterwards 
attended Birmingham Municipal Technical School. He 
secured the London University Degree of B.Sc. in 

ure science in 1901, and afterwards obtained the 

Se. (Engineering) Degree with First Class Honours. 
As a young man he worked for a time in the workshops 
of his father, who was engaged in the gun industry, 
and thus gained some practical experience. In 1897, 
however, at the age of 25, he became science master 
in the Birmingham Municipal Technical School, 
and after occuping that position for five years, was 
appointed science and engineering master at the 
Municipal Technical School, West Bromwich. In this 
same year (1902) he was also appointed lecturer 
in electrical engineering, applied mathematics and 
steam engineering, at Wolverhampton Technica] School, 
and two years later severed his connection with West 
Bromwich to take up the appointment of chief lecturer 
in engineering at Wolverhampton. Mr. Baker was 
responsible for the equipment of the mechanical] labora- 
tory at Wolverhampton and also designed the apparatus 
for the heat-engines laboratory. He was, moreover, 
responsible for the equipment of the mechanical engi- 
neering shops at West Bromwich. 

Some years prior to 1914 he was appointed professor 
of electrical engineering in the Central Technological 
College, Bombay, and became inspector of technical 
schools in the Presidency. He also did some consulting 
work, and when the war broke out, assisted in the 
production of high-explosive shell in Bombay. In 
March, 1916, however, he returned to his native country 
and became a technical adviser on engineering matters 
to the training department of the Ministry of Munitions 
In this capacity he was of great assistance in the setting 
up of instructional factories for the training of wat 
workers. ; 

After the war Mr. Baker was responsible for 4 
scheme, carried out under the egis of the Ministry of 
Labour, for the training of disabled ex-Service men. 
No less than sixty factories were established, and after 
acting for some time as director he was made inspector. 
His great work for the disabled will be rememb« red 
with gratitude by many of his countrymen, and the 
award of the M.B.E. which came to him was fully 
merited. His abilities as a teacher were reflected in 4 
number of delightful works on engineering subjects 
specially written by him for young and inexperienced 
students. Latterly, Mr. Baker had been engaged 12 
consulting work. He was elected an associate member 
of the Institution of Mechanical Engineers in 1909, 


and of the Institution of Electrical Engineers 1n 1910. 
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THE TRAINING OF ELECTRIC WELDERS. 





Fie. 1. 


THe Trarntne Sceoot or Messrs. Quasi-Arc Company, LimITED. 





Fia. 2. 


THE TRAINING OF ELECTRIC 
WELDERS. 


To ensure that the operation of electric welding is 
correctly carried out it is essential that the equipment 
for generating the current should be properly designed 
with regard to the peculiar circuit conditions, that 
the electrodes should have a composition which is 
suitable for the work in hand, and that the workers 
should be thoroughly trained in the manipulation of 
the various equipment and accessories. With these 
objects in view, Messrs. The -Quasi-Arc Company, 
Limited, 15, Grosvenor-gardens, London, 8.W.1, have 
devoted a good deal of time and trouble, not only to 
the design of are welding plant and the electrodes 
that are intended for use with them, but to the 
establishment of an operating technique. 

Taking the last point first, they have formed a 
welding school at their head office, the object of which 
is to provide a training in the up-to-date practice and 
theory of electric welding along lines best calculated 
to meet individual needs. The greatly increased 
application of electric welding which has been evident 
m recent years, not only in the manufacture, but in the 
repair and maintenance of plant, as well as in structural 
steelwork and in shipbuilding, obviously necessitates 
that any programme for the training of welders shall 

elastic. Every endeavour is therefore made to 
ensure that each pupil receives instruction of a kind 








THe CuEemicaL LABORATORY. 


which will prove of most value to him in his daily 
occupation. Further, courses are available for foremen, 
inspectors, designers, draughtsmen and engineers. _ 
The school, of which a view appears in Fig. 1, is in 
charge of a practical foreman, assisted by a number of 
skilled demonstrators. As will be seen, it consists of 
a number of bays which are enclosed and protected 
with fireproof curtains, thus assisting to preserve the 
individual character of the training. Each bay is 
equipped with a welding bench, main switch and 
current regulator, and in it the pupil carries out a 
course of study in accordance with the rules laid down 
in a book of instructions. The course is progressive 
and follows lines which experience shows conduce 
towards a high standard of proficiency in a time, 
which is in any event relatively short, but which 
depends mainly on the individual skill of the student. 
At the end of each week the pupil is encouraged to 
repare test bars, and these are tested in the mechanical 
boratory on Saturday mornings in the presence of 
the whole class. Subsequently, a discussion of the 
merits and demerits of each bar follows and the results 
are posted in the school. A spirit of friendly competi- 
tion is thus, it is found, set up. This practical instruc- 
tion is combined with lectures on the arc, on arc 


-welding, on the preparation of materials, on joints, on 


jigs, clamps and methods of setting-up the work, as well 
as on strength of materials, testing and microscopic 
examination. The research laboratories of the company, 


to which reference is made below, are also open to 
students and those interested ; many, in addition, spend 
a certain amount of time in the drawing office and 
see the wide variety of electric welded designs which 
are being prepared for actual use. 

As regards the other essentials of successful electric 
arc welding that have been mentioned, the metallurgical 
department of The Quasi-Arc Company at Grosvenor- 
gardens is constantly engaged in investigating problems 
connected with the welding of all types of ferrous 
metals. These include, in addition to those employed 
for welding mild and carbon steel, a uranium electrode 
for use in welding, constructional work which is sub- 
jected to heavy stresses and where a metal of more 
than ordinarily high tensile strength and ductility is 
required manganese electrodes for repairing man- 
ganese-stee] rails, and H. and T. electrodes for depositing 
very hard metal, which can be ground to a cutting 
edge and used for machine tools. Advice is also 
available as to the most suitable electrodes for welding 
special work, and the results are frequently tested in 
well-equipped mechanical and metallurgical labora- 
tories. In addition, a considerabie amount of routine 
work is carried out in analysing and testing the 
materials used in the works for the manufacture 
of electrodes, in order that they may be kept up to 
specification. A view in the chemical laboratory 
established for this purpose appears in Fig. 2. Samples 
from every batch of electrodes manufactured are also 
tested to prove the uniformity of their welding 
properties and to discover the physical properties of 
the weld metal. 

Finally, care has been taken to ensure that the 
welding equipment is designed so that the arc is easy 
to hold and so that the operator can concentrate on 
the welding process and thus obtain the best results. 
The sets are therefore not only made convenient to 
handle, but are equipped with means for accurate 
current regulation and for providing a steady arc, 
free from spluttering, throughout the whole current, 
range. In addition, they are built to withstand rough 
usage. The actual set employed will, of course, depend 
on the power available and on the number of operators 
and the class of work on which it is intended to use it. 
But the range available is large and can, it is claimed, 
be adapted to fulfil any conditions which economy and 
efficiency render desirable. 








THE PREDICTION OF TEMPERA- 
TURES IN CONCRETE DAMS. 


In large masses of concrete the interior portion 
loses the heat generated by hydration only at a very 
slow rate, so that high internal temperatures frequently 
result, and when subsequent contraction takes place 
on cooling, high tensile stresses may consequently be 
produced in portions of the structure not free to 
adjust themselves to the changes, such as at the base 
of gravity dams, where the bottom layers are restrained 
by friction or by keying to a rough rock foundation. 
Not only so but large differences of temperature 
between the surface and the interior will result in high 
stresses near the surface, and this may also become 
the cause of surface cracking. 

It is therefore now fully realised that it is necessary 
for the concrete to be placed in such a manner as will 
permit the heat generated to be dispersed before high 
temperatures are attained; and it is very desirable 
that the process should be assisted by the use of 
cements having a low heat of hydration. The impor- 
tance of the selection of suitable cements for use in 
mass-concrete structures has recently been marked 
by the constitution of a special Committee on the subject 
by the International Commission on Large Dams of 
the World Power Conference. 

The investigation of the subject is complicated by 
the difficulty of relating laboratory investigations 
with large-scale work and the point has arisen whether, 
having obtained the temperature-time curve of an 
adiabatically cured sample of the concrete to be used, 
it is possible to estimate the approximate rise in tem- 
perature in a large mass of the same material. During a 
period of eighteen months preceding the publication 
of a recent Building Research Report,* observations 
have been made and experiments carried out to decide 
this point. 

The field observations were made on concrete 
deposited in the Tongland and Clatteringshaws Dams 
of the Galloway Water Power Works, described in 
these columns in 1934f, and on concrete de- 
posited in the Laggan Dam of the Lochaber 
Water Power Works (ENGINEERING, vol. cxxx, page 
611, and vol. cxxxvii, page 637). These observations 
were made by Sir Alexander Gibb Partners and by 





* Technical Paper No. 18 Correlation Between Labora- 
Teste and Observed Temperatures in Large Dams 

HM. Stationery Office. [Price 9d. net.] : 

+ See ENGINEERING, vol. cxxxvili, pages 267, 345, 





557, et seq. 
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Messrs. Meik and Halcrow, who in each case were the 
respective consulting engineers. The tests on the 
insulated samples of concrete were carried out at the 
Building Research Station. The latter determinations 
were made, by means of the adiabatic calorimeter, 
first on mixes composed of 1 part of cement, 2 parts of 
Ham River sand through #-in., and 4 parts of Ham 
River gravel %& in. to } in., the proportions being by 
weight, with 60 per cent. of water by weight of the 
cement; and secondly, on samples of the cements 
and aggregates used in the dams and forwarded to 
the Building Research Station, which enabled the 
temperature rise to be measured on insulated samples 
of concrete using the same mix as used in the actual 
masses, 

The temperature rise in the Tongland and Clattering- 
shaws Dams was observed by means of a maximum 
recording thermometer in a pipe embedded in the mass. 
Each mass constituted a lift poured in one operation, 
the depth of the lifts varying from 4 ft. 6 in. to 6 ft. 0 in., 
and the masses were in each case deposited upon similar 
lifts of concrete, of depth varying from 4 ft. 6 in. to 
5 ft. 0 in. The mix was cement 3 cwt., Gatehouse 
sand 20 cub. ft., and porphyrite aggregate 40 cub. ft., 
except at the Clatteringshaws Dam in which displacers 
amounting to 12 per cent. were added. The masses 
placed in the Tongland Dam were similar in most 
respects ; the exceptions were that (a) different con- 
signments of cement were used in the different masses 
and (b) the age of the concrete upon which the masses 
were deposited varied. 

In the Laggan Dam, the temperatures were observed 
in the central portion of the dam by means of Cambridge 
resistance thermometers. The concrete was placed 
in lifts of approximately 3 ft. 6 in. The batch mixes 
were composed of 9-36 cub. ft. cement, 20 cub. ft. Fersit 
sand and 53-5 cub. ft. of 2-in. Laggan stone with 20 per 
cent. crusher dust. 

An examination of the rise in temperature at the in- 
terior of the lifts showed that, in the majority of instances, 
particularly in the Laggan Dam tests, two peaks are 
reached. The first rise in temperature is shown to be 
very rapid and may exceed in rapidity the rise recorded 
on samples of similar concrete placed at the same 
temperature and cured adiabatically in the laboratory, 
the reason being that a certain amount of heat is 
received from the lift below. The first rapid rise is 
followed by a less rapid fall in temperature, this being, 
however, arrested by the heat received from the 
succeeding lift of concrete, and a second peak tempera 
ture is experienced. In a general way, therefore, the 
conclusion was reached that, in placing concrete in 
lifts of equal thickness and of the same proportions of 
mix, the first peak in any particular lift is dependent 
upon the age of the preceding lift and the second peak 
temperature is dependent upon the time interval before 
the succeeding lift is placed. These peak temperatures 
(Tox and T’ naz) were then expressed as ratios of the 
temperature rise in a completely insulated sample 
after seven days (Ta;), and two curves were plotted, 


T me 
one of which showed the relation between 
and the equivalent rate of placing the preceding lift, 

1. ie 
and the other the relation between = = 
Tmax 


and the rate of placing the succeeding lift. If the value 
of Ta, is known it is thus possible to determine with 
very fair accuracy the temperature rise likely to occur in 
masses of concrete similar to those described in the 
report. 

Published data* on the recently-constructed Pine 
Canyon Dam in the United States enabled a check 
to be obtained on this method of determination of rise 
of temperature. The concrete in the Pine Canyon Dam 
was placed in 5-ft. lifts at intervals of 3 days, giving 
an equivalent rate of placing of = 1-67 ft. a 
day. The heat generated by the cement delivered on 
the job was found to be 55 calories per gram at 7 days. 
Expressed by weight, the mix was | : 10, with 0-57 
water-cement ratio, also by weight. These data, 
with a value of 0-2 for the specific heat of the cement 
and aggregate, gave a value for the temperature rise 
at 7 days (Ta) of 35-5 deg. F., using the relation 


h 
Te, = — basta 
a(e a)+w 
in which 
A heat generated by the cement at 7 days in calories 


per gram. 


c, @ and w = unit weights of cement, aggregate and 
water. 


‘ specific heat of cement and aggregate = 0-2. 


* 8. Morris, “ Pasadena Builds Pine Canyon Dam,” 
Civil Engineering, 1933, 3 (6), 300-13; and 8. Morris, 
* Low-Heat Cement for Dams,"’ American Waterworks 
issociation J., 1933, 25 (10), 1350-61, 


| agreement. 
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Fig. 3. 


Substituting these values 


55 
Ta; = 5-371 + 10) 4 0-80 
= 19-7 deg. C. 


35-5 deg. F. 
Plotted curves showed that, for a rate of placing 
. Tmax 


of 


1-67 ft. a day, the value of is 0-8. 
ar 
The first peak temperature rise would therefore be | 
-.2 — ~ T’me T 
0-8 35-5 deg. F. The value of = mar as | 
T mar 


read from the curve is 0-24. The maximum tem- | 
perature rise (in this case T’,a,) to,be anticipated is | 
therefore 
(35-5 0-8) + 0-24 (35-5 x 0-8) | 
0-99 x 35°5 
35 deg. F. 
The actual maximum temperature rise recorded at the 
centre of the dam, where it was 210 ft. in thickness, was 
36 deg. F., and this was observed three months after 
placing the concrete. The observed temperature rise 
and the estimated value are therefore practically in 


As has been said, the existence of high temperatures | 
at the centre of the dam, with lower temperatures 
at the surface, must cause high stresses in the neigh- 
bourhood of the surface. It is therefore necessary 
that some estimate should be made of the rise of 
temperature that can be allowed without risk of bringing 
about cracking. An examination of the Laggan Dam 
by Mr. W. T. Halcrow* showed that the date at which 














* W. T. Halcrow, ‘“‘ The Design of Concrete Dams, 
with Special Reference to Deterioration Due to Moorland 
Water,” ENGINEERING, vol. cxxxvii, 637 (1934) ; 
and a private communication to the Building Research | 
Station. } 
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the dam and the concrete at the surtace. 
| tion showed that the temperature gradient was 50 deg. 
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the cracks develo corresponded very closely with 
the date on which the maximum difference in tem- 
perature occurred between the concrete in the heart v! 
One observa- 


F, from a point about 10 ft. in the mass to the surface. 

his amount was not due entirely to the rise in tem- 
perature due to hydration (approximately 45 deg. F.), 
but also to a fall in the average air temperature 


| Cracks became visible about a month after placing. 


Taking commonly accepted values for the modulus 
of elasticity of the concrete and of its coefficient of 
expansion due to heat, the tensile stress set up by a 
temperature gradient of 50 deg. F. would probabil) 
exceed 300 Ib. per square inch. 

To reduce risk of cracking to reasonable limits, 
the report advocates keeping the temperature gradient 
down to 25 deg. F., so that the tensile stress in the 
concrete should not exceed 150 Ib. per square inch. 
To obtain this result means that the rate of placing 
concrete similar to that used in the Laggan Dam, with 
a cement which generates 65 calories per gram at 
seven days, should be restricted to 0-5 ft. a day, 
t.e., lifts of 3 ft. 6 in. placed at intervals of not less 
than seven days. This figure assumes that the average 
air temperature from the time of depositing the con- 
crete to the time when the maximum gradient occurs 
does not change appreciably. 

The report states that finality has not been reached 
in the investigation, and that work needs wo be 
extended to cover conditions of placing other than 
those of the Laggan and Galloway Dams. It seems 
to be clear, however, that relations have been estab- 
lished which may be used for the tentative prediction 
of the temperatures likely to be reached in a large 
mass of concrete with a given cemeut, 
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MARSHALL SUPERCHARGERS 
FOR MOTOR-CAR ENGINES. 


ALTHOUGH supercharging is commonly employed for 
increasing the output of racing motor-car engines and 
for maintaining the power of aero-engines at high 
altitudes, as well as in some marine Diesel-engine 
installations, it has hitherto been but little employed 
on cars intended for road use. Its advantages for this 
application are that with a suitably designed super- 
charger giving a boost pressure of about 6 Ib. per 
square inch, the power output of the engine can be 
loubled without increasing the engine speed and in- 
ertia forces and with but a trifling addition to the 
weight. The increased power thus rendered available 
gives greatly improved acceleration and hill-climbing 
power and considerably reduces the need for gear 
hanging, although with the basis of taxation in force 
in this country the tax is not increased. Messrs. 
Marshall Drew and Company, Limited, 140, Clarendon- 
road, North Kensington, London, W.11, have made a 
special study of the design of superchargers for use with 
petrol engines on racing and road motor-cars and also 
with stationary engines, and it may be of interest, 
therefore, to give some particulars of one of their 
superchargers which, in addition to its normal applica- 
tion, has other industrial uses. 

Although the firm manufacture superchargers of the 
centrifugal-fan type, we propose to confine ourselves 
to the design illustrated in Figs. 1, 2 and 6, opposite and 
tbove, which, it will be seen, is of the Roots-blower 
type. For application to road vehicles this design of 
compressor has the advantage that the maximum 
pressure is reached at a speed of about 3,000 r.p.m., 
remaining constant at higher speeds as shown in the 
diagram, Fig. 4, which illustrates the characteristics of 
* Marshall supercharger at high. medium, and low 
(lelivery pressures. In practice, the supercharger would 
be geared up to give the maximum pressure with a crank- 
shaft speed of 2,000 r.p.m. With aneccentric vane-type 
compressor the boost pressure increases with the 
speed, which is objectionable for standard touring-car 
engines, since heavy loads are imposed on the engine at 
the higher speeds and the heat flow is greatly increased. 
In order to avoid this difficulty and at the same time 
to obtain a useful boost-pressure at the lower speeds, 
the ¢ xpedient of by-passing the boost pressure at and 
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required boost pressure up to about 15 lb. per square 
inch can be obtained by running a small supercharger 
at a high speed, at which a high efficiency is obtained. 
At lower speeds, although the efficiency is less, a 
useful boost pressure is still obtained. 

For information on the theoretical and actual 
efficiencies of Roots-type superchargers we may refer 
our readers to the Aeronautical Research Committee 
Reports and Memoranda No. 1558,* dated September, 
1933. As explained in this report, the compression of 
the low-pressure air in the casing is caused by high- 
pressure air flowing back from the delivery system when 
the tips of the rotors pass the edges of the outlet port. 
Assuming that this compression takes place instan- 
taneously and that the capacity of the delivery system 
is sufficiently large to prevent a reduction of pressure 
from occurring in it during the back flow, the power 
required to drive an “‘ ideal” Roots blower, in which 
there are no leakage or frictional losses, is expended 
solely in displacing the volume of air against the 
difference of pressures at the inlet and outlet. The 
volume of air displaced per minute by a perfect Roots 
blower is the product of the total rotor displacement 
per revolution and the speed of rotation per minute ; 
it should, therefore, be proportional to the speed. In 
practice, the volumetric efficiency is high with low 
delivery pressures and high speeds of rotation, falling 
off at higher delivery pressures and lower speeds. This 
characteristic is shown by the diagram reproduced in 
Fig. 5, in which are plotted the volumetric efficiencies at 
various rotor speeds, and at delivery pressures of 
4lb. and 8 lb. per square inch for two types of Roots 
superchargers with short and long rotors, respectively. 
Those with which we are now concerned are of the 
latter type. 

The design and construction of a typical Marshall 
supercharger is illustrated by the longitudinal and 
transverse sections reproduced in Figs. 1 and 2, and 
the various components are shown dismantled in Fig. 6. 
For high pressures and high speeds, steel rotors are 
employed, made from solid-drawn tubing accurately 
ground to the involute form. The tips of the rotors are 
grooved, as shown in Figs. 2 and 6, to improve the 
sealing, and the ends are closed by plates welded in 
place. The rotors are mounted on hollow shafts of 
high-tensile steel, to which they are electrically welded 
along four lines, as indicated in Fig. 2. The shafts are 





* H.M. Stationery Office. Price ls. 9d. net. 
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mounted in ball bearings at one end and in roller 
bearings at the other, and are driven by a pair of 
highly accurate spur gears, as will be clear from Fig. 1. 
In these gears the maximum backlash tolerated in the 
cold condition is 0-0005 in. and they are accurately 
centred to within 0-00025 in. The tooth profiles are 
ground, and the errors in them do not exceed 0 -00006 in. 
As will be clear on reference to Fig. 6, the bosses of the 
gear wheels are formed with splines which mate with 
similar splines on the rotor shafts, and the spacing of the 
two sets of splines has been chosen to give a vernier 
adjustment for the relative positions of the rotors 
which must be set accurately at right angles. The 
gears are totally enclosed in casings of aluminium 
alloy or Elektron metal, of which the body is also 
made. For lubrication purposes, the gears are made to 
act as an oil pump, drawing oil from, and returning it 
under pressure to, the engine sump. It is desirable 
that no oil should reach the rotor chamber, and for this 
reason special oil-tight glands are fitted on the rotor 
shafts, as shown in Fig. 1. The overall dimensions of 
the supercharger illustrated are 9 in. by 8 in. by 5 in., 
and it is capable of handling 59 cub. ft. of free air, or 
rather mixture, per minute, delivering it at a pressure 
of 5 lb. per square inch when running at 3,000 r.p.m. 
A unit of this size would be suitable for supercharging 
a petrol engine of 850 c.c. capacity and of increasing 
its normal output of 35 brake horse-power to 75 brake 
horse-power at 5,500 r.p.m. 

In addition to its use as a supercharger, the Marshall 
design of Roots blower, if made with specially fine 
clearances, can be used as an effective vacuum pump, 
and in this connection the results of some tests made at 
Messrs. Marshall Drew’s works may be of interest. 
For these tests the blower was made with clearances of 
only 0-0015 in. in the rotor chamber, the normal 
clearances being of the order of 0-003 in. to 0-004 in. 
This blower, which was run at 1,000 r.p.m. without 
any oil in the rotor chamber, was connected, in series 
with an oil-immersed pump of the vane type, to a 
closed chamber, and with this arrangement it was found 
possible to reach and maintain the low pressure of 
7-5 x 10-* atmosphere in the chamber. No special 
sealing was used for the rotor chamber, the standard 
glands being fitted. It may be noted that the con- 
ditions of this particular test limited the rotor speed to 
the above-mentioned figure, but had it been permissible 
to increase the speed a higher vacuum would doubtless 
have been obtained. 

In many industrial processes a supply of pure 
compressed air at a moderate pressure is required, and 
when the pressure need not exceed about 15 lb. per 
square inch, these superchargers, direct coupled to an 
electric motor running at 3,000 r.p.m., form light, 
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compact and convenient units. Since there is no actual 
contact between the rotors and the casing, wear of these 
parts is eliminated, and the absence of lubrication 
prevents the air delivered from being contaminated 
with oily vapours, which is an important consideration 
in certain chemical processes and also in the preparation 
of foodstuffs. Units for this purpose can be supplied 
with capacities ranging from 50 cub. ft. to 200 cub. ft. of 
free air per minute. One of these units is illustrated 
in Fig. 3. This, running at 2,800 r.p.m. is capable 
of delivering 59 cub. ft. of air per min. at a pressure 
of 6 Ib. per sq. in. and 46 cub. ft. per min. at 10 Ib. 
per sq. in., the horse-power required being 2-4. As 
will be seen, a Vokes air filter is fitted to the inlet and 
a chamber is formed in the bed plate for the lubricating 
oil which is circulated by a mechanical pump. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case. 

Secondary Batteries, 24, and accessories. Post and 
Telegraph Department, Wellington, N.Z.; October 29. 
(T.¥. 10,068.) 

Telephone Relay and Condenser Strips. Post and Tele- 
graph Department, Wellington, N.Z.; October 30- 
(T.Y. 10,069.) 

Secondary Cells, 100 two-volt, 20 ampere-hour ; and 
500 two-volt, 40 ampere-hour. Post and Telegraph 
Department, Wellington, N.Z.; November 12. (TY. 
10,070.) 

Distribution Boards, 320, wall-mounting type, house- 
service. Indian Stores Department, Simla ; Reetomber 
19. (T.Y. 10,076.) 

Synchronous Motor, 500-h.p., 2,300-volt, three-phase, 
25-cycle. Department of Works, City of Toronto ; 
October 1. { *Y. 10,077.) 

Copper Ingot for the Government Workshops, Boulac, 
Ministry of Public Works, Mechanical and 
Department, Cairo, Egypt; October 2. 


Cairo 
Electrical 
(TY 

Structural Steelwork required in connection with the 
proposed erection of a pre-cooling store and cargo sheds 
at Port Elizabeth Harbour. South African Railways 
and Harbours, Johannesburg; September 30. (T.Y. 
5,229.) 

Pumps, two, three-throw, motor-driven, and fittings. 
Bellville Village Management Board, Cape Province ; 
September 25. (T.Y. 5230.) 

Steel and Iron Furniture, tables, cabinets, chairs, 
racks, &c. Department of Public Health, Cairo, Egypt ; 
October 14. (T.Y. 10,078.) 

Enamelled Goods, &c., including earthenware, glaas- 
ware, and cutlery. Department of Public Health, 
Cairo, Egypt; October 7. (T.Y. 10,079.) 

Taps, hard-brass, stop and bib, also stop-tap spindles 
and hydraulic leather washers. Municipal Water 
Department, Singapore; November 4. (T.Y. 10,080.) 

Steel Bars, round, and square and round iron bars for 
the manufacture of screws, dog-spikes and rivets, respec- 
tively Viagao Ferrea do Rio Grande do Sul, Porto 
Alegre, Brazil; September 17. (T.Y. 5,232.) 

Cast-Tron Pipes, special castings, valves, &c. 
Village Management Board, Cape Province ; 
ber 25. (T.Y. 5,233.) 

Brass Pipe Fittings, comprising bent and straight 
ferrules. Municipal Water Department, Singapore. 
Closing date for tenders in London or Singapore : Novem- 
ber 4. (T.Y. 5,235.) 

Black Iron Plates and sheets of various dimensions, 
71,500 kg. Viagao Ferrea do Rio Grande do Sul, Porto 
Alegre, Brazil ; September 24. (T.Y. 5,238.) 

Electricity Meters, both direct current and alternating 
current Indian Stores Department, Simla ; October 22. 
(T.Y. 10,083.) 


Bellville 
Septem- 








Tax Devetorment or Couirerres ty [taLy.—-Par- 
ticulars of a law which provides for the formation of a 
para-statal organisation to develop the national coal 
deposits is contained in a recent issue of the Italian 
Official Gazette. The new body is to be known as the 
Azienda Carboni Italiani. It is to have a capital of 
50 million lire supplied by the State, and is empowered 
to take up shares in Italiin collieries. It is understood 
that the new enterprise will absorb the “ Arsa " Societa 
Anonima Carbonifera, Trieste, and the Societa di 
Bacu Abis, Turin, which at present produce the bulk of 
the national output of steam coal. The annual output 
of the Arsa concern is given as 200,000 tons, and that of 
the Societa Bacu Abis as 100,000 tons. The total 
production of bituminous coal in Italy in 1934 was 
289,046 tons, and that of anthracite 84,547 tons. It is 
possible that the newly-formed Azienda Carboni Italiani 
may also undertake to develop lignite production, which 
in 1934 reached 408,656 tons. In addition to the 
exploitation of existing collieries, the Azienda is autho- 
rised to undertake the work of prospecting for and 
exploiting new deposits, to finance technical and economic 
improvements, and to trade in nationally produced coal. 
The State will provide a yearly grant of 3,000,000 lire 
for the achievement of these various objects. 
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CONTRACTS. 


Messrs. Tue Trussep Concrete Steet Company, 
Limtrep, Thames House, Millbank, London, 8.W.1, are 
acting as the reinforced-concrete engineers in connection 
with the building of schools, hospitals, and other buildings 
in various parts of the United Kingdom. In some 
further cases they are supplying their Truscon floors and 
roofs and balconies. 

Messrs. JAMEs Brown anp Sons, Lorep, brass 
founders, Middlesbrough, have received an order for 
stair treads for the liner Queen Mary. The total order 
numbers 3,300 units. 








BOOKS RECEIVED. 


Mines Department. Safety in Mines Research Board. 
Paper No. 93. The Ignition of Fire Damp by Com- 
pression. By the late H. B. Drxon and J. Harwoop. 
London: H.M. Stationery Office. [Price 6d. net.] 

Department of Overseas Trade. No. 617. Economic 
Conditions in Denmark, May, 1935. Report. By 
E. G. Caste. London: H.M. Stationery Office. 
[Price 2s. 6d. net.] 

Steel Wire. Manufacture and Properties. By MAuRIcE 
Bonzev. Translated by Kennetu B. Lewis. London : 
E. and F. N. Spon, Limited. [Price £3 15s. net.] 

Anuario de la Gran Bretaia, 1935-36. London: Trade 
and Travel Publications, Limited. [Price 2s. 6d. net.] 

Stadtgas-Entgiftung. By Dr. Tecun. F. Scnuster. 
Leipzig: 8. Hirzel. [Price 7-60 marks.] 

Society of Chemical Industry. Chemical Engineering 
Group. Proceedings. Volume XVI. 1934. London: 
Chemical Engineering Group. [Price 10s. 6d.] 

Minutes of Proceedings of the Institution of Civil Engi- 
neers. Volume 238. 1933-34. Part 2. Edited by 
H. H. Jerrcorr. London: Offices of the Institution. 

The Association of Engineering and Shipbuilding 
Draughtemen. Steam Turbines. By C. 8. BrapsHaw. 
London: The Draughtsman Publishing Company, 
Limited. [Price 2s. net.] 

Transactions of the Manchester Association of Engineers. 
Session 1934-35. Manchester: Offices of the Associa- 


tion. 

The Railway Handbook, 1935-1936. London: The 
Railway Publishing Company, Limited. [Price 
2s. 6d. net.] 

International Index to Aeronautical Technical Reports. 
Prepared by the Socrery or British AIRCRAFT 
Constructors, Limrrep. London: Sir Isaac Pitman 
and Sons, Limited. [Price 5s. net.] 

Seaplane Float and Hull Design. By Marcus LANGLEY. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
7s. 6d. net.] 

Practical Performance Prediction of Aircraft. By Lr.-Cot. 
J.D. Buyra. London: Sir Isaac Pitman and Sons, 
Limited. [Price 5s. net.] 

Air Ministry. Aeronautical Research Committee. Reports 
and Memoranda No. 1638. Water Pressure on Hull of 
Boat Seaplane. By E. T. Jones and W. H. Davres. 
London: H.M. Stationery Office. [Price 3s. 6d. net.] 

United States Coast and Geodetic Survey. Special 
Publication No. 194. Manual of Traverse Computation 
on the Lambert Grid. By O. 8. Apams and C. N. Crartre. 
Washington: Superintendent of Documents. [Price 
20 cents.] 

Le Macchine Termiche. Part II. Le Turbine ele Motrici 
ilternative a Vapore. By Marto Mepicrt. Padova: 
Casa Editrice Dott. Antonio Milani. [Price 28 lire.] 








Tue TELEPHONE SERVICE OF SWITZERLAND : ERRATUM. 
In reference to the article bearing the above title which 
appeared on page 236 of our issue of August 30, we are 
advised that there was an error in the information 
supplied to us concerning the number of telephone stations 
in the Ziirich area. This is 70,000, not 50,000 as stated. 


Propvuction or Pic-IRon anD STEEL IN GREAT 
Brirain.—-The monthly memorandum issued by the 
British Iron and Steel Federation, Caxton House, Tothill- 
street, London, 8S.W.1, shows that there were 98 blast- 
furnaces in operation at the end of July, one furnace 
having been blown out and two put into operation during 
the month. The production of pig-iron in July amounted 
to 547,300 tons, compared with 529,300 tons in June, 
and 528,300 tons in July, 1934. The July output of 
steel ingots and castings totalled 803,300 tons, against 


770,000 tons in June, and 718,200 tons in July, 1934. 


Brirish STANDARD SPECIFICATION FOR WIRE Ropss. 
The British Standards Institution, 28, Victoria-street, 
London, 8.W.1, has issued a specification, designated 
No. 621-1935, for steel wire ropes of special construction 
for cranes, lifts, excavators and other general engineering 
urposes. These ropes, it is emphasised, should not be 
installed in place of ordinary round strand ropes without 
special consideration being given to conditions of service 
and maintenance. The present publication is framed on 
the lines of the pooviously-lavund B.S.1. specification for 
crane ropes (No. 302); lift and hoisting ropes (No. 329) ; 
oil-well ropes (No. 366) ; colliery winding ro (Nos. 236 
and 300); and colliery haulage ro (Nos. 237 and 330). 
A number of recommendations have been included in 
regard to sizes of drums and pulleys, pulley and drum 
grooves, angles of lead, and factors of safety, in the belief 
that these will prove of value and ensure reasonable 
endurance, in service, of the ropes covered by the 
specification. Copies of the new specification may be 
obtained from the B.S.1. Publications Department, price 
2e. 2d. post free. 





PERSONAL. 


The general secretariat of the XIItn [NTERNATIONA) 
ConGREss OF ACETYLENE, Oxy-ACETYLENE WELDING 
AND ALurEeD Inpustries, London, 1936, has _ been 
removed from 1, Albemarle-street, London, W.1, to 
639, Grand Buildings, Trafalgar-square, London, W.C.2 

Mr. R. T. G. Tanoye, O.B.E., who is at present deputy 
to the Metropolitan Traffic Commissioner, has = n 
appointed by the Minister of Transport also to act as 
deputy to Sir Henry Piggott, chairman of Traffic Com. 
missioners for the South-Eastern Area, to assist in 
dealing with applications from goods carriers for licences 
under the Road and Rail Traffic Act. 

The old-established firm of Messrs. Hues Smrru anp 
Company, Liurrep, Possil Engine Works, Glasgow, has 
now been taken over by a newly-formed company under 
the name of Messrs. Hugh Smith and Company (Possil), 
Limited. Mr. T. A. Hayward, who was a director and 
general manager of Messrs. Hugh Smith and Company, 
will be the chairman and managing director of the new 
firm. 








NOTES FROM THE NORTH. 


Grascow, Wednesday. 

Scottish Steel Trade.—A state of activity continues to 
characterise the Scottish steel trade, and although the 
current output of heavy material is on quite a large 
scale, the tonnage still on the books means the steady 
running of plant for the next month or two. Consumers 
generally are fairly well placed for work, as trading 
conditions have now been steadily improving for some 
time, and they have been ordering a little more freely ; 
all that is wanted now is for the overseas buyers 
to continue to increase their orders at the same rate 
as has been noticeable of late. Inquiries are better, 
and the outlook for the remainder of the year is, on the 
whole, quite satisfactory. In the black-steel sheet 
trade an extremely healthy state prevails, and makers 
have a large volume of business on hand for the home 
market, the export demand being reported as slightly 
better. A large tonnage of sheets is being put through 
for the motor industry, which is at present very busy, 
and other consumers are also well to the fore with 
orders, and it is fully expected that the present activity 
will be likely to continue for some time. Prices are very 
firm, and the following are the current market quota- 
tions :—Boiler plates, 91. 5s. per ton ; ship plates, 8/. 15s. 
per ton ; sections, 8l. 7s. 6d. per ton ; black-steel sheets, 
4 in., 81. 10s. per ton; and No. 24 gauge, in minimum 
four-ton lots, 111. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in minimum four-ton lots, 131. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—There has been no change in 
the state of the West of Scotland malleable-iron trade 
over the week, and the current output is on such a satis- 
factory scale that plant is being kept running at full 
pressure. Consumption has been steadily expanding, 
and order books are well filled. To-day’s market prices 
are as follows :—Crown bars, 91. 15s. per ton for home 
delivery, and 91. 5s. per ton for export; and re-rolled 
steel bars, 81. 12s. per ton for home delivery, and 7I. 10s. 
per ton for export. 

Scottish Pig-Iron Trade.—The demand for Scottish 
Saye continues to increase, and makers are being 

ept fully employed in overtaking orders which are 
coming in. The output from the 14 furnaces now in blast 
is being absorbed as quickly as it is produced, and this 
state is likely to continue for a month or two at least. 
The bulk of it is for consumption locally, and there is 
little improvement to reco in overseas business. 
Prices are still strong, and following on the recent 
advance in the price of hematite in the South, the 
Scottish makers have raised their price by 2s. 6d. per 
ton; the current quotations are, therefore, as follows : 
Hematite, 73s. 6d. per ton, delivered at the steel works : 
and foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 
70s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, August 31, only amounted to 66 
tons, all of which went overseas. During the corre- 
sponding week of last year the figures were 68 tons 
overseas, and 20 tons coastwise, making the total ship- 
ments 88 tons. 

Shipbuilding —While the shipbuilding trade in 
general is not in too satisfactory a condition at the 
present time, the past month made the outlook a little 
more cheerful on account of new contracts reported. 
Clyde shipbuilders booked orders for 12 vessels, Forth 
shipbuilders three, and Tay shipbuilders two, making 
seventeen contracts in all, the largest of which is « 

nger and cargo turbine steamer of 11,000 tons, to 
built by Messrs. Barclay, Curle and Company, Limited, 
Whiteinch, for the Ellerman Lines. The output from 
Scottish yards during the month of August was onl) 
equal to the average for the other months of this year, 
and amounted to seven vessels of 14,642 tons, made up 

as under : 

Tons. 


12,702 
1,100 


Vessels. 
The Clyde owe =e re 4 
The Forth was “ 
The Tay 
The Dee ... 


Total : 7 14,642 


It is interesting to note that the vessel launched on the 
Tay was the first put into the water at Dundee this year. 
It was a motor coaster. The Clyde total for the year 
to date is now 47 vessels, with a total of 118,697 tons. 
as against 67,896 tons for the same eight months of last 
year. 


I 
l 550 
l 290 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—As is not unusual at this 
period of the year, some expansion of inquiry can be 


reported, but conditions in the Cleveland pig-iron 
industry do not admit of much increase in the volume 
trade. Makers have virtually no stocks, and their 


much restricted output is taken up, as it becomes 
available, mainly by British consumers. Local 
demand promises to increase, and deliveries to home 


wers at a distance and to customers in Scotland are 
likely to be at least maintained, but there seems little 
prospect of material enlargement of shipments to foreign 


dest inations. Producers have no occasion to seek 
overseas trade and merchants have not much iron to 
offer. With the statistical position very strong, a rise 
n values would cause no surprise. At present, fixed 
minimum delivery quotations are at the equivalent of 
No. 3 grade of iron, 67s. 6d here ; 69s. 6d. supplied to 
North of England areas beyond the Middlesbrough 
one, 67s. 3d. to Falkirk, and 70s. 3d. to Glasgow. 


Hematite.—The situation as regards East Coast 
hematite pig-iron is little changed. Light stocks at 
the blast-furnaces are largely sold or are earmarked for 
early consumption at makers’ own steelworks. I[ron- 
masters are not disposed to entertain offers from abroad, 
and continued impediments to overseas trade keep 
merchant transactions with Continental customers 
within narrow limits. Italian buyers are still seeking 
to place orders and merchants would resume negotiations 
with firms in that country if arrears of payment were 
made and assurance of settlement for future shipments 
were forthcoming. Home demand is good and improving. 
Recognised market values are well upheld on the basis 
of No. 1 quality of iron at 71s. for local purposes, 73s. 6d. 
for delivery to Northumberland and Durham, except 
to Tyneside, to which district a lower figure is charged ; 
78s. 6d. for delivery to the Sheffield area; and 77s. 6d 
for delivery to Scotland. 


Foreign Ore.—Imports of foreign ore to the Tees last 
month totalled 127,500 tons, compared with 129,721 
tons in July. New business in imported ore develops 
very slowly, consumers still having large supplies to 
accept against old contracts, but sellers continue to 
take a firm stand and are not pressing business. Best 
rubio remains at 17s. 6d c.i.f. Tees. 


Blast-Furnace Coke.—Makers of Durham biast- 
furnace coke are rather anxious to book orders but are 
reluctant to quote below the level of 19s. for good medium 
qualities delivered to Tees-side works. 


Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are heavily sold, 
and expect to arrange further substantial contracts on 
terms that have ruled recently. Subject to the usual 
rebates the principal market quotations for home con- 
sumption are : Common iron bars, 91. 12s. 6d.; packing 
(parallel), 82.; packing (tapered), 10/.; steel billets 
(soft), 5t. 128. 6d.; steel billets (medium), 71. 2s. 6d. ; 
steel billets (hard), 71. 12s. 6d.; iron and steel rivets, 
Ill. 10s. ; steel boiler plates, 91. 5s.; steel ship plates, 
8l. l5s.; steel angles, 81. 7s. 6d.; steel joists, 8I. 15s. ; 
heavy sections of steel rails, 81. 10s. for parcels of 500 
tons and over, and 91. for smaller lots; and fish plates 
121. 10s. Black sheets (No. 24 gauge) are 111. for delivery 
to home customers, and 91. 5s. f.o.b. for shipment 
abroad; and galvanised corrugated steets (No. 24 
gauge) are 131. for delivery to home customers, and 
lll. 5s. f.0.b. for shipment overseas. 


Scrap.—The scrap market is more active than of late- 
Heavy steel is in good demand at 52s. 6d., and there is 
threatened scarcity. Sellers are pursuing a cautious 
policy, believing that the price will advance in the near 
future. Other descriptions of scrap, in considerable 
request, are cast-iron and machinery metal, while inquiry 
for steel turnings is reported. 


Imports of Iron and Steel.—Imports of iron and steel 
to the Tees last month from foreign ports and coastwise 
amounted to 1,920 tons, comprising 505 tons of pig-iron, 
1,002 tons of erude sheet bars, billets, blooms and slabs, 
and 413 tons of plates, bars, angles, rails, sheets and 
joists. July unloadings reached 5,794 tons, comprising 
1,875 tons of pig-iron, 3,556 tons of crude sheet bars, &c., 
and 363 tons of plates, bars, angles, etc. In the war 
month of August, 1914, imports totalled only 1,149 
tons, comprising 627 tons of crude sheet bars, &c., and 
22 tons of plates, bars, angles, &c. 


Shipments of Iron and Steel.—Shipments of iron and 
steel from the Tees in August, usually the dullest month 
of the year owing to holidays, exceeded 50,000 tons, which 
is the heaviest monthly total since April. A feature of 
the returns is the fact that loadings of pig-iron, manu- 
tactured iron and steel for overseas destinations were 
rather larger than the exports in July. Total clearances 
‘ast month reached 50,028 tons, of which 9,400 tons 
were pig-iron, 1,490 tons manufactured iron and 39,138 
tons steel. Of the aor shipped, 5,340 tons went to 
coastwise ports and 4,060 tons went abroad; of the 
manufactured iron loaded, 930 tons went coastwise and 
°60 tons to foreign ports; and of the steel cleared, 
12,307 tons went coastwise and 26,831 tons overseas. 
Scot! ind was again the largest buyer of pig-iron, taking 
°,010 tons; Denmark being second with 2,194 tons ; 
and The Union of South Africa third with 790 tons. The 
Straits, with an import of 204 tons, were the largest pur- 
chasers of manufactured iron. The rincipal customers 
for steel were: The Union of South Africa, 6,955 tons ; 
China, 5,664 tons; India, 3,874 tons; Denmark, 
1,088 tons; The Argentine Republic, 1,599 tons; and 
Soviet Russia, 1,115 tons. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Trade.—The Welsh coal trade has had a 
very slack period, and it seems probable that for the next 
week or two conditions are likely to continue unsatis- 
factory. There is, however, a possibility of a quickening 
of trade in view of the threatening attitude of the miners 
over the national wages programme, the prospect of 
troubles usually having that effect, causing consumers of 
Welsh coal to lay in stocks in anticipation. Shipments to 
France have remained very low, and will not improve 
as long as the new quota cut is in force. Italian ship- 
ments have been practically suspended in view of the 
unwillingness of Welsh exporters to supply more coal to 
Italy until they have been paid for previous quantities. 
Italy has been taking much larger quantities of German 
and Polish coal, but there are rumours that the exporters 
of those countries are not entirely satisfied with the 
position, and have some difficulty in disposing of the 
quantities of Italian barter goods necessary to exchange 
for larger quantities of coal, and they would rather have 
money than goods. Meanwhile, exporters from South 
Wales have maintained their attitude of requiring cash, 
and it is thought probable that the Italians may seek 
another arrangement more satisfactory to Welsh exporters 
before long. Meanwhile the Welsh miners are well in 
the fore-front of the national campaign for an increase 
in the wages of miners of 2s. per shift. They have put 
in a demand for this amount for adults, and ls. per shift 
for youths and boys. The new ascertainment of the 
auditors of the Joint Conciliation Board showed a con- 
siderably improved position, the loss for the three months 
ended July 31 being reduced from 6}d. to 2-34d. per ton. 
It was, however, still a heavy loss, and the total losses of 
the coalowners since 1931 have become 2,650,8541. On 
the other hand, the Welsh coalowners, in view of these 
persistent losses and the withdrawal by the railway 
company of rebates, have called for the revision of the 
existing minimum wage rate standing at 22} per cent. 
above the standard of 1915, namely, a reduction to 20 per 
cent. above the standard, and also the modification of 
subsistence wages for the lower-paid day wage men. 
These respective claims will go before the South Wales 
Coal Conciliation Board on September 30, and it is very 
improbable that there will be agreement between the 
respective parties, and that the respective claims will be 
submitted to the tribunal, but before a hearing can take 
place it will be necessary to appoint a new chairman in 
the place of Lord Bridgeman, who recently died. The 
miners have threatened that unless their full demands 
are conceded they will proceed with the national pro- 
gramme for a general strike. Whether this is actually 
intended, or is useful propaganda to force miners who are 
either not members of the Federation, or have not paid 
up their subscriptions, is not known, but the threat 
cannot be ignored. 


Tron and Steel.—In the iron and steel and allied trades 
of South Wales, steady conditions generally rule. The 
returns issued by the British Iron and Steel Federation 
for July showed that the steel output of South Wales and 
Monmouth in that month reached 167,100 tons, the best 
total with the exception of October, 1934, for some years, 
keeping the output of the district second for the kingdom. 
Order books seem to be fairly well filled, and the outlook 
for the autumn fairly encouraging. Regarding pig-iron 

roduction, this has steadily increased since the fifth 

last furnace was put into operation in May, and reached 
55,800 tons for the month of July, the best total for 
several years. There was, of course, a check in the pro- 
duction of steel during August, owing to the August 
holidays, while in the tinplate trade the works were 
closed for a whole week. Since then they have shown 
a better average output which seems likely to be sus- 
tained for the next couple of months. The steel works, 
particularly those engaged in producing railway and 
structural material, are well booked to the end of the 
year. Among recent new orders is one secured by Messrs. 
British Mannesmann Tube Companyiof Newport, who 
share a big contract given out to British firms of the value 
of 371,108l. for pipes for the Rand Water Board, South 
Africa. This is expected to keep these works busy 
for the next two or three months. There has been no 
official change in prices. 








AssocraTION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Mr. Harold Hobson, general manager of the Central 
Electricity Board, has been elected president of the 
Association of Supervising Electrical Engineers, Aldwych 
House, 74 London, W.C.2. He will be inducted 
by Mr. J. M. Kennedy, the retiring president, on October 
15, and will then deliver his presidential address. 


Britisu Inpustries Farr, 1937.—The Department of 
Overseas Trade, 35, Old Queen-street, London, 8.W.1, 
has recently announced that ments are being 
made for a portion of the British Industries Fair for 1937 
to be housed in the new exhibition buildings which are 
to be erected at Earl’s Court. The remaining portion of 
the Fair in London will be held as usual at Olympia. 





Sm Joun Cass Tscunicat InstirutTe.—Thirty suc- 
cesses were gained by students of the Sir John Cass 
Technical Institute, Jewry-street, Aldgate, London, E.C.3, 
in the degree examinations of the University of London, 
during the session 1934-35. In all cases the candidates 
were part-time evening students. The successes include 
four Ph.D. and seven M.Sc. degrees. All the candidates 
sitting for the degree examination of B.Sc. Eng. (Metal- 
lurgy) were successful. The total number of external 
candidates from the whole country for the Degree of 
Metallu: was five, of which number three were from 
the Sir John Cass Institute. 





NOTICES OF MEETINGS. 


British AssociaTion.—NorwicH MEETING. Section 
G (Engineering) : Thursday, September 5, to Wednesday, 
September 11, The Technical College, Norwich. To-day, 
10 a.m., “‘ Problems in Fen Drainage,’ by Major R. G. 
Clark ; ‘‘ The Present Position of Television,” by Captain 
A. G. D. West. Section AG: Monday, September 9, 
10 a.m., Discussion on Lubrication. Section G (Engin- 
eering): Monday, September 9, 10 a.m., “ Dielectric 
Properties of Insulating Materials at Very High Fre- 
quencies,” by Dr. B. A. Sharpe and Mr. B. J. O’Kane ; 
“Surges and Discharges on Transmiesion Lines and 
Transformers,” by Mr. J. L. Miller; ‘ Specification 
of Magnetic Qualities, with Particular Reference to 
Incremental Magnetism; the Need for Agreement,” 
by Dr. L. G. A. Sims. 2.15 p.m., Visit to the Works of 
Messrs. Boulton and Paul, Limited. Tuesday, Sep- 
tember 10, 10 a.m., Joint Meeting with Section J 
(Psychology): Discussion on “ The ~ <arw of 
Science to the Control of Road Traffic.” 2 p.m., 
Demonstration of Skidding. 2.30 p.m., Visit to Works 
of Messrs. Laurence; Scott and Electromotors, Limited. 
Wednesday, September 11, 10 a.m., Committees’ Reports 
and Discussions on (i) ‘“‘ Noise,”” by Sir Henry Fowler ; 
(ii) “* Earth Pressures,” by Mr. J. 8. Wilson; (iii) 
“* Electrical Terms,” by Sir J. B. Henderson. 

InstirvuTeE oF Merats.—Twenty-Seventh Annual 
Autumn Meeting. Monday, September 9, to Thursday, 
September 12, Armstrong College, Newcastle-upon-Tyne. 
For Programme, see page 86 ante. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Majority of sections of the local 
staple trades maintain a high level of activity. Steel- 
melting departments have attractive order books. 
Output is rising. According to the latest official 
statistics this area turned out in July (the last month 
for which figures are available) 114,200 tons as compared 
with 106,700 tons in June, and 103,500 tons in July 
last year. Lincolnshire’s output also showed a steady 
increase in both steel and pig-iron. The scrap market 
has become more active. Consumers are beginning to 
contract ahead. Rolling mills and forges are working at 
high pressure and are likely to for some weeks ahead. 
Re-rollers are also busy. Mixed conditions prevail in 
the heavy machinery and engineering branches. Firms 
specialising in the production of hydrogenation plant are 
fairly well employed. Big contracts have been executed 
for this class of plant. Hollow forgings and boiler drums 
for a variety of purposes are in demand. Electrical 
development schemes in various parts of the country are 
absorbing big tonnages of Sheffield-made steel and 
machinery. Makers of shipbuilding me could 
handle a larger volume of business. Orders have ebbed 
during the past few weeks, but there are prospects of 
a revival in the course of the next month or two. 
Overseas contracts for iron and steel works plant are 
not so numerous. Inland demand is substantial. Larger 
batteries of electric furnaces are working to capacity 
producing all types of special steels. Output of stainless 
materials is in advance of that of a year ago, while the 
call for heat- and acid-resisting steels reaches a high 
level. Good customers in the latter steels include 
chemical works, potters, and makers of dyes. The auto- 
mobile and aircraft requirements of steels and engine parts 
are rising. Sheffield is supplying large amounts to the 
Midlands. Activity has slackened off in the production 
of agricultural machinery and parts. To a large extent 
this is due to seasonal influences. Overseas demands have 
undergone little change. The tool trades make progress. 
An extensive trade continues to be done in engineers’ 
small tools. The light foundries are busier, particularly 
in connection with the supply of building-trade iron- 
mongery. 

South Yorkshire Coal Trade.—The coal position has 
undergone little change. Export business is up to 
recent standard. Best quality hards and cobbles are 
scarce, while great difficulty is being experienced in 
obtaining smalls. The inland demand for fuel tends to 
become more active. Iron and steel works are good 
buyers of industrial fuel. Railway companies and 
textile firms are placing contracts more freely for other 

es of coal. Foundry and furnace coke are steady. 
uotations are: Best branch handpicked, 23s. to 25s. ; 
Derbyshire best house, 19s. to 2ls.; Derbyshire best 
brights, 16s. 6d. to 188. ; best screened nuts, 168, to 17s. ; 
small screened nuts, 15s. to 15s. 6d.; Yorkshire hards, 
16s. 6d. to 17s.; rough slacks, 8s. to 9s.; and nutty 
slacks, 7s. to 8s. 6d. 








Tue PorisH Coat nn <a the first six 
months of 1935 the production of coal in Poland reached 
13,416,000 tons, compared with 13,386,000 tons in the 
corresponding period of 1934. 


OversEAs MaRKETs ror British Goops.—Confidential 
reports on the markets for various commodities in a 
number of countries have been issued by the Depart- 
ment of Overseas Trade, 35, Old Queen-street, London, 
8.W.1. We give a list of these below, together with their 
reference numbers, which should be quoted by United 
Kingdom firms when making application to the Depart- 
ment for copies. tical and scientific apparatus in 
France (T. 10,013); Electric batteries in Finland 
(T.Y. 10,017); and carpenters’ and joiners’ tools in 
Spain (T.Y. 10,019). 
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GROWTH OF 
recently been 
Limited, Airway Terminus, Victoria Station, London 
S.W.1, show the remarkable increases which have 
latterly taken place in the passenger and mail traffic 


carried by that organisation. During the first three 


CoxNVEYORS 


Airways, | 


To Borer Hovse 


months of the present year the figure for passe nger ton 
miles was 564,835, 7 sd with 367,038 for 
corresponding period of 1934. Similarly, the freight 
and mail ton-mile totals were, respectively, 127,213 and 
269,425, as compared with 87,811 and 135,056 in the 
first quarter of 1934, while the passenger-mile total 


the | India and Eastern route, during May of this year. 





AND Dust-Extraction BUILDING. 


On th 

the 
passenger traffic growth was in the neighbourhood of 
100 per cent., as compared with May, 1934, while 
the load of mails increased by approximately 60 per 
cent. 


reached 5,884,234, against 3,830,609 in 1934. 
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CHEMISTRY AND ENGINEERING. 


THERE is a close interrelationship between the 
sciences, which perhaps appears even closer when 
their application to industrial processes is con- 
sidered. To an ever-increasing extent, chemistry 
is becoming a powerful influence in our civilisation, 
a statement that is true of agriculture, of maritime 
pursuits, as well as of the manufacture of almost 
every product now used. It is impossible for a 
science of such ubiquitous application to remain 
without influence upon engineering. The scientific 
outlook has recently been brought to the fore in 
a prominent manner in connection with the problem 
of the distressed areas, a special report having been 
made to the Commissioner for the North-Eastern 
district by certain sub-committees representative 
of the Society of Chemical Industry, the Chemical 
Society and the Institute of Chemistry. This report 
has put forward the view that the distressed areas 
sank into their present plight because the heads of 
businesses, having made money easily in the 
Victorian era, refused to grasp the changes that 
have occurred in the structure of industry and 
adopted a policy which has drained profits and left 
insufficient reserves for research. It is asserted that 
whilst competitor nations are intensively applying 
the results of research and scientific invention, we 
have woefully neglected to do so, especially in the 
distressed areas. The pertinency of the report to 
the situation is that it indicates a number of possible 
new enterprises, most of which would only involve 
a little preliminary research to enable a flourishing 





industry to be built up. Whether or not the some- 





what drastic condemnation of our business heads 
be true, there is much in the observation that 
“* general prosperity in the distressed areas will be 
impossible without an extensive application of 
scientific methods to those industries which the 
local raw materials and situation makes possible.” 

The writers of this report have it in their favour 
that the chemist can point to many pioneers 
combining in this manner the scientific outlook of 
the pure chemist with the practical view-point of 
the engineer, men who have been responsible for the 
building of great works, in many instances for the 
development of discoveries they themselves have 
made. Such men have propounded problems for 
the engineer and have given employment to count- 
less members of that profession in translating their 
laboratory dreams into reality. Leblanc, the father 
of the alkali industry, may be cited as an example. 
His work in France was translated to this 
country by Muspratt, Chance, Weldon, Solvay, 
Brunner, Mond and others. Perkin founded the 
dyestuffs industry by first discovering mauve and 
then building works to make it, as the result of 
which he retired from the industry at so early an 
age that many are disposed to regard his success 
as a tragedy, since on the removal of the presiding 
genius, the manufacture of dyes was allowed to 
drift abroad. Read Holiday, Hofmann, Levinstein 
and many another chemist maintained portions of 
the British dye industry at a high level, until the 
unifying genius of a descendant of Mond, himself a 
chemist, brought them all together in the far- 
reaching Imperial Chemical Industries, Limited of 
to-day. The work of Pasteur made possible the 
great fermentation industries. Allen, Howard, 
Wellcome, Tyrer and a dozen other chemists founded 
the drug industry. The explosives industry is 
identified with the name of Nobel, as is artificial silk 
with those of Cross, Bevan, and Dreyfus. The work 
of our metallurgists is of a kindred nature and in 
this field the name of Sir Robert Hadfield may be 
cited. Crossfield, Gossage, Lever and other workers 
founded the soap industry. Many another example 
might be given of chemical industries which have 
become vast engineering enterprises. The pure 
chemist, in the pursuit of his researches, often enlists 
the services of the physicist ; the applied chemist 
putting into practice his laboratory discoveries, 
enlists the services of the applied physicist—the 
engineer. 

The chemist has developed his businesses co- 
incidently in point of time with the achievements of 
engineers from Victorian days to the present time. 
The one has been dependent upon the other, and 
neither could get very far without the other. The 
work of the chemist has had the effect of leavening 
the age of the engineer with chemistry. Engineering, 
the art of directing the great sources of power in 
Nature to the use and convenience of man, has many 
disguises. One of its functions is to bring to our 
shores the produce of distant countries, without 
which we could not exist. At the annual meeting 
of the Society of Chemical Industry, recently held 
in Glasgow, Commander J. L. Bedale, of the 
Admiralty, recalled an estimate that has been made 
that 29,000,000 tons of iron and steel are dissipated 
in the form of rust every year, a matter which the 
Chemistry Research Board refers to in its Report 
for 1934, as having been a major problem for investi- 
gation since the Board was first appointed. The 
iron thus dissipated involves the use of perhaps 
120,000,000 tons of coke in its replacement. We 
drew attention at the time to other matters in 
which Commander Bedale invoked the chemist’s 
aid. 

Again, British ships are the world’s greatest food 
carriers, and at the same meeting, Dr. A. J. M. Smith, 
of the Low Temperature Research Station at Cam- 
bridge, discussed the transport of food by sea, a 
matter frequently referred to in these columns, indeed 
as recently as our issue of August 30, when we 
dealt with the Report of the Food Investigation 
Board for last year. In connection with the latest 
developments, Dr. Smith speculates on the future 
possibilities of atmospheric control in ships’ holds. 
At the Glasgow meeting, he asked : ‘‘ Will the gas- 
storage method for chilled beef be extended to the 
South American trade ; will it be applied to other 
cargoes; must the shipowner contemplate a future 
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in which every cargo-space has its controlled atmo- | 


sphere, and every ship its gas engineer ?’’ The last 
Report of the Chemistry Research Board recalls 
the volume of work that is now in progress upon 
the study of tars for the purpose of helping the road 
engineer to prepare better and more lasting surfaces. 
The electrical engineer is being assisted by work on 
the insulating properties of the synthetic resins. 
The extraction of the rarer metals, which are being 
increasingly used, from British raw materials is also 
being actively investigated. These are a few 
examples of the manner in which engineering needs 
the assistance of, and is being helped by chemistry. 

Chemistry has given to engineering many new 
materials which now are commonly incorporated in 
engineering structures. Scientific investigations into 
the chemistry of concrete setting and of cement 
manufacture have given rise to great improvements 
and have brought into the market quick-setting 
cements. On all sides concrete buildings bear witness 
to the degree of perfection that has been reached. 
Metallurgical chemistry has enlarged the number 
of alloys at the disposal of the engineer, so that 
there is now almost a bewildering profusion from 
which to choose. The fuel chemist, who has been 
accustomed to think in terms of by-products and of 
conversions for the past half-century, is now 
converting gases into light hydrocarbon spirit, coal 
into oil, light spirit into heavy spirit, and heavy 
spirit into light spirit, according to the fancy of the 


purchaser or the swing of the market. Inflammable | 


fabrics are rendered non-inflammable. New fabrics, 
such as cellulose acetate, are artificially prepared. 
I'he plastics industry has been founded upon the 
Dr. L. H. Baekeland, that under 


observation of 


proper conditions formaldehyde and phenol can 


be made to interact to form a hard resin-like 
substance, which when heated will neither melt nor 
dissolve. It is less than 30 years ago since this 
industry started, but by 1921 the world production 
of plastics was estimated to be 9,000 tons annually, 
rising to 13,000 tons in 1926, and some 25,000 tons 
in 1931. It has been computed that the plastic goods 
now produced are worth 15,000,000/. a year, and 
the sum is annually increasing, though we are never 
likely reach the plastics age, which some 
enthusiasts forecast. The task of the engineer and 
the architect is to determine how best al] these new 
materials shall be fitted into the scheme of things, 
and where they will enable old or new problems to 


to 


be solved. 

Meanwhile, chemistry has set engineering many 
a hard problem. Industrial chemical operations daily 
call for higher and higher pressures and temperatures, 
Continually, conditions are becoming more search- 
ing, and materials have not only to withstand severe 
mechanical stresses, but also the corrosive action 
of the chemical substances employed in the reaction 
chambers. The Chemistry Research Board is now 
at work upon the technique of high-pressure opera- 
tions. A paper which was recently reproduced in 
these columns, dealing with the design of the high- 
pressure hydrogenation converters at the Fuel 
Research Station, gives indication of the 
difficulties of these problems. For the industrial 
applications of chernical reactions, engineering plant 
is essential, and the production of such plant is 
nowadays so important that there is in existence 
a distinct British chemical plant industry, organised 
separately, most of the component units being 
members of the British Chemical Plant Manufac- 
turers’ Association. This association has been the 
means of virtually putting an end to the importation 
of foreign chemical plant by the simple and satis- 
factory process of proving that British firms can 
make whatever plant is necessary. The industry is 
a specialised one, and most of those who are engaged 
upon it have well known as makers of 
engineering plant for other uses ; but the tendency 
to-day is towards specialisation, and the chemical 
industry rather complains that firms attempt to 
manufacture too many types of plant. What is 
needed, it is stated, is fewer suppliers of any partic- 
ular plant, and greater knowledge on their part of 
its uses and potentialities than is possessed by 
their customers. The majority of engineering firms 
who have been in the habit of dealing only with 
engineering problems do not always appreciate the 
difference between selling a plant and selling a 


some 


become 
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process. Sale of the plant depends generally upon 
reliability of manufacture and suitability of price 
in connection with someone else’s design; the 
‘* process ’’ aspect embraces an accurate knowledge 
of every phase of the work, such as can only be 
secured by co-operation between the engineer and 
the chemist. The solution will probably to some 
extent be found in the division of chemical opera- 
tions into unit processes, such as drying, crystallisa- 
tion, autoclaving, evaporation, crushing, screening, 
centrifugal separation, filtration, adsorption, absorp- 
tion, roasting and leeching, condensation and the 
like. Firms who have been unable to obtain the 
complete rights for some patented process for manu- 
facturing a commercial product still frequently find 
an entry into the industry by taking up one or more 
of the unit processes. Engineering firms anxious 
to enter the chemical plant industry would be 
well advised to take up some branch of engineering 
chemistry that has been developed only compara- 
tively recently, and make it theirown. It is not 
sufficient merely to be able to make a thoroughly 
good engineering job to someone else’s drawings. 








THE ECONOMIC CONDITIONS IN 
THE ARGENTINE. 


IN recent years the trade between this country 
and the Argentine has been beset with difficulties 
and though something in the way of a modus vivendi 
has been reached, the present situation can hardly 
be considered satisfactory, in view of the losses which 
invested British capital have been subjected to. 
A recent report on the Economic Conditions in the 
Argentine Republic,* by Mr. 8. G. Irving, Commercial 
Counsellor, H.M. Embassy, Buenos Aires, and issued 
under the auspices of the Department of Overseas 
Trade, suggests something of the reason why British 
interests are not receiving the consideration which 
might be expected in view of its past enormous 
services to the country. The report is rather com- 
plimentary in character where more than a little 
criticism would perhaps be in season. 

If it had not been for the amount of capital which 
Great Britain has found at one time and another, 
the greater part of the Argentine would still be 
largely waste. Her primary products are agri- 
cultural, and Great Britain is the country’s best 
customer. In the meat trade her position at one 
time was regarded as impregnable, though latterly 
advances in science have whittled away these par- 
ticular advantages, and put us in a much better 
bargaining position. In spite of this, however, the 
report referred to records that the country has been 
able to reduce the interest on a part of the British 
section of its foreign loans, from 5 per cent. to 
44 per cent., to an amount involving 13} million 
sterling, while United States loans of 7 per cent. have 
been left untouched. In addition, there have been 
complications of blocked balances and devaluation, 
and a heavy surcharge on Customs dues have, it is 
said, carried Argentine manufacturers along on a 
wave of prosperity, to the natural reduction of 
foreign trade. The British capital formerly in- 
vested in the country was, of course, on a gold basis, 
and it is stated in the report that the public utility 
companies (in which so much British money is 
locked up) have been particularly hard hit by the 
devaluation as they are debarred by law, and within 
the law by political considerations, from adjusting 
their tariffs to meet the situation, so far as that 
might have proved practicable. The railway year 
ending June 30, 1934, we are told, showed exchange 
losses amounting to nearly 4 millions, the operating 
profits in sterling being insufficient to pay any 
interest on ordinary shares. On the first signs of a 
return to better times the companies were con- 
fronted with a recrudescence of labour troubles 
connected with the restoration of wage cuts. The 
men ignored the fact that the railways operate with 
sterling capital, but the Government decided that 
retained wages should be repaid before dividends 
were distributed to shareholders. That the pre- 
cedent thus established should be noted by British 
investors is a warning offered by Mr. Irving. 

The condition of the railways certainly at present 
seems to be none too happy. The National Roads 
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Board has been fostering a policy, of road con- 
struction parallel with the railways and not acting 
as feeders to them, while local *bus and transport 
undertakings are indulging in a form of competition 
“dangerously stimulated by an almost complete 
freedom from the strict regulations and heavy 
taxes to which the railways are subject.” 

These British-owned railway companies are still 
important purchasers of British coal, but here again 
oil fuel from the wells being developed in the 
Argentine is cutting into this trade, while Chile is 
also entering the market for coal. Russia and the 
Saar are competing in the matter of pig iron. The 
export of scrap has been prohibited in order to 
encourage local rolling mills, and apart from the 
British-owned railways which are allowed to import 
material duty free, it is said that there is no market 
for United Kingdom structural steel. Iron and 
steel railway material contracts are said to be 
awarded solely on price, suggesting that the 
encouragement of local industry is regarded as 
much more important than quality of product. 

In the matter of wire and wire ropes, United 
Kingdom makers appear at present to be holding 
their own, but local factories, protected by high 
duties, have taken most of the trade in cast-iron 
pipes, while Germany, which had most of the trade 
in galvanised W.I. tubes, has difficulty in obtaining 
business. The high quality put into British 
machinery seems to be no longer any advantage 
in securing orders, while the heavier weight often 
involved proves a distinct handicap on account of 
the higher freight. Rising prices for cereals has 
encouraged business in agricultural machinery, but 
the demand has been met largely from stocks in the 
country, dating in some cases back to 1929 when 
imports were large. The establishment of new 
factories, encouraged by the devaluation policy, has 
resulted in a demand for internal-combustion engines. 
The demand for pumps, which it was thought would 
be considerable as a result of agricultural activity, 
has not come up to expectations. 

Following the crisis of 1933 there has been some 
revival in the motor car trade; in 1934 the United 
States imported cars into the Argentine tothe number 
of 9,682, as well as 5,294 lorries, as compared with 
only a few hundreds from the United Kingdom. 
This seems to have been influenced to a considerable 
extent by American credit facilities. At the 
moment locally manufactured Portland cement 
suffices for requirements, although, on account of its 
high price, Government departments and others 
entitled to import free of duty are still purchasing 
quantities abroad. The Government also makes 
considerable purchases abroad of machinery and 
materials for railways, oilfields, public works, &c. 
Small joists are now being rolled locally. The 
canning industry is making great strides. Locally 
produced crude petroleum to the amount of 2,000,000 
tons was treated last year in the refineries. Bottled 
gas is a development which is expanding consider- 
ably. In the electrical branches, the two leading 
generating companies together had an output last 
year of 733 million kWh and demand is increasing. 
The United Kingdom has had a fair share of the 
orders for electrical plant. 

To meet the competition of other forms of trans- 
port the railways are making encouraging exper- 
ments with Diesel electric trains and rail cars. 
While as stated above they have not been allowed 
to raise their rates, the postal charges have been 
increased by the Government at least so far as foreign 
mail is concerned. 

Mr. Irving’s whole report emphasises the really 
chaotic situation which exists in such countries as 
the Argentine and how actions, taken with perhaps 
the best intentions, have the effect of upsetting all 
international trade and of destroying all sense of 
security. 








SHIPPING, ENGINEERING AND MACHINERY EXHIBITION. 
—The thirteenth Shipping, Engineering and Machiners 
Exhibition, which is to be held at Olympia, London, 
W.14, from September 12 to 28, will be opened on the 
first day by Lord Sempill. In accordance with custom, 
he will arrive at Olympia at noon on the first day, an 
after inspecting the Exhibition for some 45 minutes, 
will declare the Exhibition open ; @ luncheon will then 
follow. The organisers of the Exhibition are Messrs. 
F. W. Bridges and Sons, Limited, Grand Buildings, 
Trafalgar-square, London, W.C.2. 
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NOTES. 


Tue CENTENARY OF THE GREAT WESTERN RaILway. 


THE centenary of the Great Western Railway was 
celebrated in time-honoured fashion on Satur- 
day, August 31, by holding a luncheon in the Great 
Hall of Bristol University. A special train, carrying 
guests from London, covered the 1174 miles between 
Paddington and Temple Meads, via Badminton, on 
the existing schedule of 120 min., but on the return 
journey this was reduced to 105 min. 29 sec., a 
maximum speed of 88 m.p.h. being attained near 
Acton. The venue of the celebration may be ex- 
plained by saying that the formation of the railway 
was due to a small group of Bristol citizens, and 
that after a survey of the route by Brunel, and with 
the co-operation of a number of business men, 
Parliamentary sanction for the project under the 
title of the Great Western Railway was finally 
obtained, after some setbacks, on August 31, 1835. 
The public opening of the railway between Padding- 
ton and Maidenhead took place on June 4, 1838, to 
Reading on March 30, 1840, and, finally, to Bristol 
on June 30, 1841, considerable delay having occurred 
owing to the necessity of constructing the Box 
tunnel between Chippenham and Bath. The well- 
known works at Swindon were established in 1843, 
and early in 1846 the first locomotives designed by 
Giooch were placed in operation. As time went on, 
smaller lines, capable of serving as feeders to the main 
system, were absorbed, while in 1876, the under- 
takings of two larger concerns—the Bristol and 
Exeter and the South Devon Companies—were 
acquired. Both these lines and the Cornwall Rail- 
way, which later came under Great Western control, 
abound in works which are characteristic of the 
genius of Brunel, and the system itself will always 
be remembered for that engineer’s employment of 
the broad gauge, an experiment which the neces- 
sity for joint operation over other companies 
lines rendered nugatory, the standard gauge being 
finally adopted for the whole system in 1892. 
During the last thirty years or so of its existence, 
the history of the Great Western has been mainly 
distinguished by the successful attempts that have 
been made to shorten the distances between the 
principal centres served by the construction of 
“ by-passes,”” though by far the most notable of 
these—the Severn Tunnel—of course belongs to the 
last century. In 1921, the passing of the Railways 
Act provided for the amalgamation of thirty systems 
into one group, under the old title, and since that 
date the company, like the other three main groups, 
has passed through the phases of intense competition 
from road traffic; of trying with some success, 
through co-operation, to win back what had been 
lost, and of withstanding a trade depression of the 
greatest depth. Nevertheless, train services have 
been expedited, fares cheapened and facilities in- 
creased both for passenger and goods traffic, and 
many relatively minor improvements, designed to 
appreciate the value of the services, have been under- 
taken. The route mileage in 1934 was 3,793, which 
was very slightly less than that in operation in 1924, 
the year when the passenger traffic reached the 
record of 140,241,113 and the passenger receipts the 
highest aggregate figure of 10,844,047/. In the same 
year the freight train mileage also reached the record 
figure of 25,372,106, though the receipts were highest 
in 1929, when they attained the total of 17,976,9771. 
It is interesting to note that during the 100 years 
of its existence the railway has only had five chief 
mechanical engineers. 


THe Prospiem or SuxpLus TONNAGE. 

In last week’s issue of ENGINEERING, reference 
was made to the progress of the scheme for shipping 
rationalisation, and the possibility that a second 
Preliminary International Shipping Conference 
would be convened in October to discuss the com- 
ments of shipowners on the original scheme, as 
outlined in January, and to consider alternative 
Suggestions put forward by British and by Japanese 
Owners, The British alternative, it will be recalled, 
sought to avoid the necessity for legislative action 
by the Government by substituting a voluntary 
agreement to lay up excess tonnage as circumstances 
might require, and was submitted to the Inter- 


Chamber of Shipping and the Liverpool Steam Ship 
Owners’ Association. The Association, which is 
largely representative of liner interests, had pre- 
viously expressed an unfavourable opinion of the 
January scheme, but at the time of its inception 
there appeared little reason to suppose that the 
desired end could be achieved without some direct 
inducement to owners to withdraw redundant 
tonnage from the freight market. Subsequent 
experience, however, seems to justify a more 
optimistic view, in the light of operating results 
from the agreements on minimum freight rates in 
the Argentine trade and elsewhere. In _ these 
sectional agreements for particular trades the ship- 
owners of all countries have co-operated in a manner 
regarded as very encouraging by those who favour 
a world-wide agreement on similar lines, without 
the legislative and financial complication of compul- 
sory contributions to a central fund. Liner com- 
panies would be obliged to contribute to such a fund, 
in respect of the cargo capacity of their ships, but 
it was thought unlikely that they could benefit 
from a moderate improvement in load factor or 
freight rates to the same extent as the owners of 
ships used solely for cargo carrying. The alter- 
native scheme submitted by the British owners, 
particulars of which are now officially divulged, 
proposes that the shipowners of the world, through 
the representation of their national organisations at 
the International Conference, should agree to keep 
laid up a certain proportion of their tonnage as 
owned on an agreed date. It is provided that this 
figure for “datum tonnage,” as it is called, would 
be susceptible of subsequent increase or decrease, 
as circumstances might require, and in fixing the 
limiting percentage of the datum that owners would 
undertake to operate, account would be taken of 
the amount of laid-up tonnage and unoccupied 
freight space, and the prevailing rates of freight 
as compared with the cost of operation. The 
problem is complex, and the application of the 
scheme would require to allow for varying condi- 
tions in different trades, and the fact that some 
owners have already rationalised their fleets by 
scrapping redundant ships. It is proposed to meet 
such cases partly by varying the date at which 
the datum tonnage is reckoned, and partly by the 
terms of the agreement, and owners would be at 
liberty to group themselves within the scheme to 
secure the desired over-all percentage of withdrawn 
tonnage. The scheme is intended to apply to 
international trade only, excluding coasting and 
short-sea voyages, and the tonnage figures and 
percentages would be based solely on cargo capacity. 
Passenger traffic would continue to be regulated by 
the existing Passenger Conferences. 


EpUCATION FOR THE CONSUMER. 


The Council for Art and Industry, which was 
appointed by the President of the Board of Trade 
in January, 1934, under the chairmanship of Mr. 
Frank Pick, “to deal with questions affecting the 
relations between Art and Industry,” has now 
issued its first report under the title of Hducation 
for the Consumer. This is published by H.M. 
Stationery Office at the price of 1s. net., and its theme 
is that the success of any effort for the improvement 
of the general standard of design in articles of every- 
day use must depend to a large extent upon the 
choice exercised by the purchasing public; and that 
the first step is, therefore, to educate the public in 
the appreciation of design. There are, of course, 
several possible ways of doing this, but one of the 
best, if not the most rapid, is to begin with the 
younger generation, it being implied, if not stated, 
that the majority of those of riper years are already 
past reform. Accordingly, an inquiry was made 
into the teaching of art in the schools of this country, 
especially in the elementary schools, for it is from 
among the attendants at these that the vast majority 
of the purchasing public will eventually be drawn. 
As a result, the Council are left with no doubt that 
art teaching must be given an improved status 
in the curriculum, at least equal, that is, to languages, 
science or mathematics. There must also be a 
widening of the present school conception of art 
as drawing and painting, and an end to the present 
divorce between art and handicraft. As it is, 


is having a serious effect on the products of our 
schools, not only when they are considered as poten- 
tial purchasers, but when they are regarded as 
recruits for the war of life. The Council makes a 
number of suggestions for remedying this state of 
affairs, many of which are based on what has 
been done by the more progressive educational 
authorities and teachers. Generally speaking, 
however, there is considerable room for improve- 
ment, especially if the influence of their surroundings 
on the children’s outlook is considered. There is 
no better way, it is considered, of teaching design 
than by making the actual school an object lesson ; 
and a step in this direction could be taken at no 
great expense by making it a bright and pleasing 
place and relegating neglected paint work and dingy 
walls to the limbo of forgotten things. We under- 
stand that this report is to be followed by others 
dealing with further phases of the question. 








TECHNICAL AND ECONOMIC 
ASPECTS OF ELECTRICAL 
GENERATION.—III. 

By F. pe xa C. Crarp, M.Sce., A.M.L.E.E. 
Tue fact that a much greater quantity of elec- 
tricity is used between the hours of 8 a.m. to 12 noon 
and 1 p.m. to 6 p.m. than at other times, results in 
the low load factors (of the order of 35 per cent.) 

which are usual in this country. Fig. 4 shows a 

typical yearly average of daily load curves on a large 
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system the mean annual load factor being 39 per 
cent. The shape of the load curve is modified by 
the diversity which exists between different classes 
of power users, this being due to the fact that the 
individual maximum demands do not occur at the 
same time. As an example, the maximum demands 
of two consumers may be 100 kW each, the sum of 
their maximum demands being 200 kW, but the 
resulting maximum demand on the power system 
may well be only 150 kW, in which case the diversity 
factor is 1-33. 
In general, the larger the system and the more 
different the purposes for which the energy is 
demanded the higher will be the diversity factor 
and the better the load factor. A large additional 
load, such as that required for main-line electrific- 
ation, while increasing considerably the maximum 
demand on a power system would result in an all- 
round improvement in load factor owing to its 
diversity with existing loads. 
From the lead curve of Fig. 4 is drawn the 
utilisation curve showing the loading against the 
number of hours per annum for which it persists. 
This curve may, without considerable error, be 
replaced by three straight lines, the resulting 
utilisation curve being ACFJ. The system load is 
then conveniently divided into Primary Base Load, 
KG; Secondary Base, GD; Secondary Peak, DB 
and Primary Peak, BA. The corresponding annual 
energy outputs and load factors are givenin Table VI, 
on page 254. 
Large-scale interconnection of power systems, 
which is now an accomplished fact in this country, 
has, besides appreciably reducing the percentage 
of standby plant, an important bearing on the most 








national Conference in a joint letter from the 





the neglect of art in the present system of education 


economic means of generation. Where a high-tension 
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transmission system exists, a system load may be 
generated at a considerable distance from the load 
centre, if the lower generation cost warrants the 
transmission charges. A large interconnected 
system, under unified control, may have several 
power stations feeding into it, in such a way as to 
generate most efficiently and cheaply. This does not 
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mean that each station generates under its most 
favourable conditions of load-factor and loading ; 
some stations operate at a high load factor to the 
detriment of others, but the general effect is to 


yvenerate more cheaply since the peak and base | Yearly transmission cost of 6,000/. The permissible 


portions of the load may be allocated to those | 
stations best fitted, from operating and generation 
cost considerations, to deal with them. 

In some parts of the country the entire load must 
inevitably be supplied from thermal stations, in 
which case little economic advantage is to be gained 
by any arbitrary division of load among the stations. 
Operating conditions, however, usually favour the 
veneration of as much of the load as possible in the 
largest, most modern and efficient stations, supple- 
mented at times of peak demand by the smaller 
stations, 

Where hydro-electric power is available there are 
much greater economic possibilities, dependent on 
the proper division of the load between the 
steam and the hydro-electric stations. For advan- 
tageous base-load generation, the cost per kilowatt 
installed may be relatively high and the running 
charge per kilowatt-hour (including fuel charge, if 
any) must be very low. For peak loads the running 
cost is unimportant, but the capital cost per kilowatt 
installed must be low. Thus little advantage could 
be expected from giving primary, or primary and 
secondary, base loads to a steam station owing to 
the high running cost, but a run-of-river hydro- 
electric station could generate such energy very 
cheaply. The steam station is, however, unsuited to 
the generation of the primary peak load owing to the 
large expenditure on banking coal and slow avail- 
ability of the steam turbine. For this purpose the 
high-head hydro-electric station with adequate 
storage, when developed specially to supply a low 
load-factor load, is most suitable. 

In order to ascertain the possible economic 
advantage of supplying a system by means of 
stations which have different generation cost-load 
factor characteristics, a few examples of such joint 
operation are given below. The figures for steam 
station and hydro-electric station costs are based on 
those given in the two previous articles. 


| but at a lower load-factor. 


ENGINEERING. 


a low-head run-of-river station should not exceed 
221. per kW installed, so a minimum annual saving 
of 4,680/. is possible. 

Example 2.—In this case it is assumed that an 
increase in generating plant is necessitated by an 
increased demand of 15,000 kW. Either this demand 
must be met by an extension to the steam station or 
the latter must be relieved of 15,000 kW of load. 

(C) The steam station carries the extra load of 
15,000 kW at 39 per cent. load-factor by a suitable 
increase in plant capacity. 

(D) A low- or medium-head hydro-electric station 
of 18,000 kW installed capacity is provided to take 
the primary and secondary base load of 15,000 kW, 
the steam station dealing with 100,000 kW as before, 


(E) Alternatively, a high-head station of 18,000 
kW installed capacity is provided. 

Table VII gives the figures for these conditions. 
In this case an allowance must be made for banking 
coal which is required by the steam station for six 
hours in the twenty-four. The hydro-electric energy 
may have to be transmitted, so a transmission cost 
of 0-012d. per kWh for 50 miles will be allowed, 
giving a yearly banking coal cost of 7,0001. and a 
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try could be economically employed in base- or peak 
load service and that many projects, hitherto 
rejected on the score of high capital cost, should lx 
reconsidered to see if they do not provide a prefer. 
able alternative to the increasing of steam station 
capacity. 
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The Elements of Motor Vehicle Design. By C.T. B. Donkiy, 
Second edition. Oxford : University Press. London: 
Humphrey Milford. [Price, 12s. 6d. net.) 

No engineering production, except perhaps the 

Atlantic liner, involves more trades and crafts than 

the modern automobile, and on this account it is 

difficult to provide suitable instruction and litera- 
ture for automobile engineering students. We may 
ignore the technology of glass and rubber and paint 

and the electrical work involved, but there is a 

great deal of art in linking these products together 

satisfactorily. In Mr. Donkin‘s book there is 
obviously, no space for minutiz, and the treatment 
is confined to the main features of engine and chassis 
which can be usefully discussed by students and 
draughtsmen. It should be emphasised, however, 
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annual operating cost of the hydro-electric station 
is 84,0001. A low-head station costing 251. per kW 
installed gives a yearly saving of 28,0001. or 5-5 per 
cent. of the yearly cost of (C). Even a high-head 
station costing 501. per kW installed is economic. 

Example 3.—It is assumed that the system demand 
increases to 130,000 kW, the load-factor remaining 
the same. The alternatives are to provide an exten- 
sion to the steam station or to relieve the steam 
station of the primary peak load. The peak load 
would be generated by a high-head hydro-electric 
station with adequate storage. Much of the civil 
works, in particular the reservoir and dam, would 
only have to deal with the quantity of water neces- 
sary to develop a continuous output of 3,660 kW, 
although the penstocks, station buildings, plant 
capacity and tailrace works would have to be suit- 
able for a load of 39,000 kW. In the estimation, 
civil works to deal with a continuous load of 
4,000 kW have been allowed for, the corresponding 
plant capacity being 42,500 kW. The cost of the 
civil works is 40/1. per kW and of the plant 10/. per 
kW. Each kilowatt of civil works has a yearly 
overhead charge of 3/. and each kilowatt of plant a 





Referring to Fig. 4, which gives the yearly average | Yeatly overhead and operating charge of 1-75/. For 
of daily load curves for a system, the yearly cost | 2 9-4 per cent. load-factor, the capital cost per plant 


for a steam station supplying this load will be| 40 


estimated as well as the permissible cost of a 
low-head hydro-electric station without pondage to 
supply the primary base load. 

Example 1.—(A) Energy supplied by steam 
station only. The installed capacity is 125,000 kW, 
the maximum demand being 100,000 kW at 39 per 
cent. load-factor. 

(B) Hydro-electric station, of 6,000-kW installed 
capacity, taking the primary base load up to 
5,000 kW, the steam station generating the remain- 
ing 95,000 kW ata load-factor of 34 per cent. The 
figures for these cases are given in Table VII. 

If the total yearly cost under condition (B) is to 
be the same as that under (A), the permissible capital 
cost of the hydro-electric station, taking the annual 
operating cost as 12-44/. per 1001. of capital expen- 


10 > 
10-61. 
| kW installed, and the cost per peak load kWh gene- 
rated is 0- 644d. 

(F) The steam station capacity is increased so that 
a load of 130,000 kW at 39 per cent. load-factor 
can be dealt with. 

(G) The peak load is transferred to a hydro- 
electric station designed to use the available water 
by generating at a 9-4 per cent. load-factor. The 
steam station deals with the remaining load, the 
figures for these cases being given in Table VII. 

The use of a specially designed hydro-electric 
station for peak-load generation shows, in the case 
considered, a yearly saying of 13,000/., or 2-3 per 
cent. of the total generation From the 
operating point of view it is most satisfactory, as 


10-6. 


| kilowatt installed is 13-81. per 


cost. 





diture, is 28-1. per kW installed. This takes no 
account of the fact that, in order to operate at its | 
effective capacity, the steam station is able to take 
an extra 5,000 kW of load. With a favourable site, 


the steam station has five hours of steady steaming 
a day during the peak-load periods. 

These examples have been chosen to show that 
much of the undeveloped water power in this coun- 


that main features will not always suffice to gain a 
| living, and the book should be supplemented by 


| actual works’ practice or practical instruction. As 


an example, the sections of fly-wheels given in dia- 
grammatic silhouette in Fig. 11. may be mentioned. 
These are sufficient for academic exercises in energy 
and moment of inertia calculations, but for design, 
maintenance, and operation they are inadequate. 

The outstanding problem of automobile engi- 
neering is interchangeability, because on this must 
rest mass production, service repairs, and the high- 
grade workmanship essential to modern production 
of very advanced fast-running machinery. ‘This 
fact makes the old-fashioned textbook, paying no 
regard to limits and tolerances, a very insufficient 
guide to the unassisted student. One of the best 
chapters in the book deals with steering mechanism, 
and this is made very interesting by the inclusion 
of six-wheel and four-wheel steering, but the greatest 
service that could be done for a student would be 
to add a short list of all the important problems in 
steering gear that are omitted, such as effects of in 
clined pivots in the linkage, ball ends, spring joints, 
tyre creep, “ toe-in,” wheel wobble, spring deflec 
tions, and so on. Then would the student preserve 
his balance and be impelled to study the subject at 
greater length and depth. 

Similar reflections are engendered by the chapter 
on brakes. Automobiles are engines of destruction, 
as the weekly accident statistics show, and it is 
probable that in future there will be an even more 
stringent control over design by the legislature than 
is at present endured and suffered. Is it fair, then, 
to a young student to lead him to understand that 
brakes and braking systems are purely design and 
mechanical problems when in fact the legal view 
of reliability and safety is so much more important * 
The High Court has decided, at great expense, how 
far a brake drum attached to a wheel is part of tha‘ 
wheel and not of the braking system, and the junior 
student should be taught that braking systems 
and the means of operating those systems are In 
the eyes of the law quite different things. The 
law is not foolish in its efforts to protect the public 
against rash and unscrupulous design; accidents 
due to transmission brakes might well serve to 
enliven a dreary page as well as to give a student 
proportion in his studies. Hydraulic and pneumati 
operation, both vacuum and pressure, might b 
discussed not only in a mechanical way, but also 
from the legal point of view, which regards such 
brakes as unmechanical. The author may find 
comfort in the fact that no wieldy volume could 
possibly exhaust his subject, and this is the maim 
warning needed by his readers. 


Higher Mathematics for Engineers and Physicists. By 
Drs 8. SoxorntkorF and E. 8. SoKOLNIKOF! 
London : MeGraw-Hil! Publishing Company, Limite 


(Price 24s.-net.) 





In so far as the physics of to-day is the technology 
| of to-morrow, treatises dealing with the subject o! 
| higher mathematics for engineers should be ahead 
|rather than behind the professional needs of the 
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moment. For instance, within the last few years 
the theory of suspension bridges has been greatly 
extended by means of a treatment that involves 
the use of harmonic series, homogeneous differential 
equations and, possibly, the idea behind a line 
integral. This is an indication of the fact that 
our knowledge is becoming more definite in its 
significance with respect to specified fields of develop- 
ment, for which reason our mathematical equip- 
ment must, at least, be adequate to serve present 
requirements. Moreover, it is well to remember 
that mathematics has the power of bringing together 
many otherwise distantly-related phenomena and 
arranging them under a single principle, as is illus- 
trated by the case of Fourier’s famous treatise on 
heat, which contained the conception of a harmonic 
series that is now utilised in almost every sphere of 
engineering investigation ; the application of one of 
the simplest parts of that essay established the 
name of Ohm in the history of electrical science. 

Much too frequently books on the subject under 
discussion are either so limited in scope as to be of 
little service for practical purposes, or written in 
such a manner as to be beyond easy reach of those 
whose time is fully occupied with workaday affairs. 
In this connection, the volume under review may be 
recommended without any qualification to engineers 
who are desirous of acquiring the minimum amount 
of theory necessary for a concise interpretation of 
modern research into engineering problems. The 
authors have used a precise mode of expression in 
introducing the reader to a mass of knowledge, the 
use of some of which may not be apparent at once 
to students. For instance, the chapter on prob- 
ability might appear to be more or less confined to 
matters pertaining to telephone circuits, but there 
we reasons for suggesting that the much-abused 
term “factor of safety’ may disappear from our 
vocabulary once we are in a position to treat 
variations in the strength of materials as a question 
in the theory of probability ; after all, a factor of 
safety is, in scientific terms, a matter involving the 
probability of occurrence of a given working stress 
under certain conditions that depend upon a known 
number of factors. In a similar manner, the pages 
devoted to a study of determinants and matrices 
hould not be without interest for structural engineers 
n general. 

It is, perhaps, unfortunate that the first chapter 
hears the heading of elliptic integrals, since its 
presence may give potential readers of this instruc- 
tive work the impression that the treatment com- 
mences at a point which lies beyond the mental 
grasp of average students. The fears of such, 
however, should be dispelled on their perusing the 
informative chapters devoted to vector analysis 
and empirical formule ; in the same way, the last 
chapter, on conformal representation, forms a good 
introduction to the subject for electrical engineers. 

A number of worked-out examples are to be 
found in the text, the study of which will facilitate 
the solution of the numerous exercises that are 
included in the book along with the answers to those 
questions. 


Die Berechnung verankerter Hangebriicken. 
Hans H. Bietcu. Vienna : Julius Springer. 
12 Marks.} 

Tue present form of the theory of suspension 

bridges leaves little to be desired when viewed as 

4 clearly-defined study of a given problem. This 

is, of course, due to the work of recent investigators 

into the subject, which lends itself to treatment 
along general lines, since the forces acting on this 
type of structure can be expressed in terms of 
comparatively simple mathematical relations. When 
the span of a bridge approaches what may be called 
the limiting value, theoretical considerations play 
an outstanding part in the successful completion of 
the undertaking, as is exemplified in the case of the 

George Washington Bridge, at New York. In fact, 

the design of the towers alone for that bridge affords 

an excellent illustration of the manner in which 
theory eases the path of progress along practical 
lines. A full examination of the matter involves 





By Dr.-Ing. 
[Price 


the use of homogeneous differential equations, the 
handling of which may at first give rise to some 
difficulty, but that should disappear after a few 
carefully arranged numerical examples have been 


In preparing the book under review, its author 
has appreciated the nature of these difficulties, 
since the related analysis is fully developed in the 
first half of the volume. However, while Dr. 
Bleich gives adequate and sufficient worked-out 
examples in the volume when taken as a whole, 
many readers would doubtless have welcomed 
exemplification of the analysis dealt with before 
page 32 is attained. Without in any way wishing 
to draw invidious comparisons, technical and 
scientific workers may be divided in two classes 
with respect to matters involving mathematical 
treatment, namely, those who possess a “‘ vectorial ” 
turn of mind and those who prefer calculus methods. 
It is the engineer belonging to the former class 
who may find some difficulty at the outset in 
understanding the first few sections of the book, 
which is to be regretted, since the work contains a 
very useful and most concise treatment of the theory. 
Once the above-mentioned page has been reached, 
the student is given a thorough grounding in the 
theory as applied to practical problems, and of a 
kind such as can be utilised directly in the drawing 
office. The numerical examples, as well as the 
labour involved in obtaining the tabulated values of 
certain constants that are required in this class of 
work, bears evidence to the care that has been 
exercised in the writing of the volume. 
The second part of the book is devoted to an 
interesting discussion of various statical problems 
connected with the design of suspension bridges. 
As these are really supplementary to the earlier 
matter, a teacher of the subject might well deal 
concurrently with certain points that appear in 
both parts of this treatment. The author is to be 
congratulated on giving, within the space of 100 
pages, a fairly complete account of the subject 
written in a clear style that is a commendable 
characteristic of the work. 


Shellac: its Production, Manufacture, Analysis and 
Uses.” By Ernest J. Parry. London: Sir Isaac 
Pitman and Sons, Limited. [Price 12s. 6d.] 

ALTHOUGH many papers have been published on 
the subject of shellac, this is the first book to appear 
devoted exclusively to this branch of industry. A 
volume of some 240 pages, it is divided into seven 
chapters, which cover the origin and production 
of shellac, the enemies of the lac insect and the 
manufacture, analysis and chemistry of shellac ; one 
chapter deals with the commercial aspects of the 
shellac industry. The book concludes with a 
number of interesting appendices, including some 
original papers by the author, and a glossary of 
native terms peculiar to the shellac trade. Mr. 
Parry, for over thirty years a recognised authority on 
shellac, has succeeded admirably in covering the 
subject simply—and for the most part—thoroughly, 
both from the technical and commercial viewpoint. 
With the exception of the section on analysis and 
chemistry of shellac the book will be readily fol- 
lowed by the non-technical reader. The value of 
the work would have been enhanced by some 
indication of the special properties required in a 
lac for specific purposes. For example, both the 
mechanical and electrical properties of shellac are 
of primary importance in the modern manufacture 
of bonded material. A reliable indication of these 
properties is given by the percentage of each con- 
stituent in the seed lac. The proportion of ether- 
insoluble substances in the lac determines its 
elasticity and its suitability for bonding; the 
presence of much wax is undesirable for bonding 
purposes. A large percentage of ether-insoluble 
material in the lac indicates good dielectric strength 
and therefore its suitability for use in insulating 
varnish and for bonded insulation. No mention 
is made in the space devoted to gramophone record 
manufacture of the advantages of small percentages 
of natural wax in the lac for the moulding process. 
The fact that in the leather trades, wherever lac is 
used, a high wax-content lac is advantageous might 


contents himself with only a few lines on the 
application of accelerators in the hardening of 
shellac, notwithstanding that recent developments 
in industry give a special prominence to such a 


rators in the thermo-hardening of shellac, so that 
the latter may have a wider application in the 


moulding industry. Such accelerators are also 
proving valuable in treating shellac for use in mould- 
ing electrical insulating materials to withstand high 
temperatures. Researches just completed at the Lac 
Research Institute, Ranchi, and at the Indian Insti- 
tute of Science, show that materials such as chlorine, 
sulphur and sulphides are excellent accelerators for 
such purposes. So far as the moulding industry— 
other than gramophone record manufacture—is 
concerned, shellac finds a formidable competitor in 
the shape of the synthetic resins ; so that whatever 
processes are ultimately formulated to transform 
shellac into a suitable moulding ingredient they will 
probably have to compete with such materials. 
Some space could, with advantage, have been 
devoted to a description of methods of modifying 
the properties of shellac films. Copal, for example, 
increases the hardness and gloss of the film, whilst 
castor oil with a vulcanising agent raises the 
mechanical- and dielectric-strength of the film. 

In the part of his work on shellac substitutes, the 
author states definitely that there is not an efficient 
substitute of equal value. This we consider 
doubtful, since a few months ago a new process for 
producing a cheap shellac substitute, termed 
‘““ parabernol,” from waste and scrap amber, was 
established in Germany and this product is claimed 
by reliable authorities to be suitable for most 
purposes for which shellac is normally used. The 
search for a reliable shellac substitute has been 
proceeding for many years, during which, as the 
author points out, many worthless imitations have 
been placed on the market. 

Attempts have been made to produce natural 
shellac in countries other than India. In pre-war 
days the Germans made prolonged efforts to 
cultivate it in their East African colonies; the 
Japanese have also experimented with it in Formosa, 
while the Italians have tried to produce it in their 
own country. All these efforts have met with 
little, if any, success, and 97 per cent. of the world’s 
output of shellac is still produced in India. Since 
this book was written it has become evident that 
the Indian lac industry intends not only to main- 
tain its long-established position, but to expand it 
if possible. This is indicated by the recent action 
of the High Commissioner for India in appointing 
an advisory committee on lac and shellac research 
to supervise researches on the application of lac 
products to the moulding, electrical and varnish 
industries. The book under review, as a whole, 
provides much information of value to those con- 
nected with the industry and will also prove to be 
full of interest for the general reader. The index 
is unsatisfactory and an inadequate guide to the 
comprehensiveness of the work. 





An Introduction to Structural Theory and Design. 

Theory. By Have SuTHERLAND and Harry Lakr 
BowMan. New York: John Wiley and Sons, Incor- 
porated. London: 
[Price 17s. 6d. net.] 
THIS is a second edition of the volume first published 
in 1930 and reviewed in ENGINEERING in April, 
1931 (vol. exxxi, page 474). The authors state that 
the new edition has been published in order to give 
a more complete presentation of the basic elements 
of the methods of Professor Hardy Cross. Before 
commenting on the way in which this important 
subject is treated, it may be useful to recall that 
this volume is written primarily as a textbook for 


Chapman and Hall, Limited. 


students, and the first six chapters deal for the 
most part with the fundamental graphical methods 
for determining the stresses and deflections in simple 
triangulated structures ; in this section the ground- 
work is well covered and a number of exercises 
for the student are included, together with explana- 
tory notes, answers and in some cases solutions. 


This part of the book also contains an approxi- 


mate solution for the portal frame of a bridge girder 
and an outline of Mohr’s 
also have been usefully included. The author | “ elastic-weight ’ method of obtaining beam deflec- 
tions, the discussion of which is not carried far 
enough to enable the student to realise the impor- 
tance of this method for solving problems involving 
asymmetry or discontinuity. A short reference 
is made to the question of impact in railway girder 


** moment-area ’’ or 





subject, for much research work is at present being 





studied. 


carried out in an endeavour to find suitable accele- 


design, and the rather casual enumeration of six 
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formule based on span length alone is rather out 
of place in a work on structural theory, especially 
as no reference is made to the monumental researches 
which have been carried out on this subject during 
the last fifteen years. 

The remainder of the book, some 115 pages, is 
an outline of the various methods available for the 
solution of rectangular frameworks, indeterminate 
trusses and secondary stresses in triangulated 
frameworks; and we may still complain, as in 
our notice of the original edition, of the authors’ 
rather ‘ breathless treatment” of the subject. 
While wishing in no way to disparage this attempt 
to present a bird’s-eye view of the whole subject 


as concisely as possible, there is insufficient compen- | 


sation by way of co-ordination and synthesis 
to make such a treatment successful, and the 
individual methods are not examined in sufficient 
detail to enable the student to master and apply 
them with confidence. 

From the authors’ preface to this edition, an 
expectation would be justified of finding in the 
work an authoritative and well-developed account 
of the *‘ moment-distribution ’’ method of Professor 
Hardy Cross, which is undoubtedly of much greater 


importance to the structural designer than the | 


column analogy and the application to secondary 
stress calculation. We noticed the original edition 
as being the first textbook to include an account 
of the “ moment-distribution ’’ method, and we 
are disappointed to find that only some twelve 
pages are devoted to its exposition here. It is true 
that the fundamental principles can be stated in a 
few lines, but this treatment gives a wholly inade- 
quate view of the power and scope of the method 
and is not sufficient to enable the student to under- 
stand its application. Examples are given of the 
solution of continuous beam 


by the three-moment or slope-deflection equations 
or by modern methods of strain-energy analysis ; 
these simple examples afford a useful comparison 
with the classical methods, but the discussion 
stops short at this point and no attempt is made to 
deal with the interesting problems which arise 
in connection with the side sway of multiple-storey 
frames. 

The production of the book reaches the very high 
standard which we have come to expect from its 
publishers, but we feel that the authors have not 
effected a sufficiently thorough revision of their 
well-conceived attempt to summarise an extensive 


problems, and of | 
a simple portal, all of which are as readily solved | 








tield of work. 


Introduction to Mechanics and Heat. By Nattaniet H 
Frank, Se.D London: McGraw-Hill Publishing 
Company, Limited. [Price 18s. net.] 

Tuts book develops the physical concepts on which 

mechanics, acoustics and heat are based, and is 

designed to form part of a course in physics for 
students who are subsequently to proceed to tech- 
nological subjects. The idea that a thorough 
understanding of physical principles is a necessary 
foundation for an adequate technological super- 
structure is thoroughly sound. The author’s plan 
has been ‘ to develop a logical unified treatment of 
the subject-metter . . . so that the student may 
learn to appreciate and to utilise fundamental and 
general methods of attack on problems in all 

branches of physics.’ It is arranged so that a 

concurrent course in calculus may provide him with 

the necessary mathematical equipment. 

As regards mechanics, the author has succeeded 
admirably; the material usually dealt with in 
theoretical mechanics is expounded in a logical and 
very lucid manner. This includes kinematics, 
Newton's Laws, dynamics of a point and of systems 
of particles, statics and dynamics of rigid bodies, 
hydrostatics, and fluid dynamics. Further to this 
is a chapter on static elasticity, as an introduction 
to one on the dynamics of elasticity or acoustics. 
This is the rather ambitious title for a single chapter 
of 25 pages, which gives, however, a reasonably 
adequate discussion of the propagation of waves of 
stress, their reflection and superposition, resonance, 
and damping. 

Among a few points open to criticism we may 
mention that on the graphs on page 16 for displace- 
ment and velocity, scales of values are not numbered, 
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and that on the axes the markings given suggest 
values which do not agree with the text. In the 
chapter on “ Work and Energy” kinetic energy 
is defined as } mv*; it is better to state first the 
Law of Conservation of Energy as a general law, 
and then to deduce from it the expression for 
kinetic energy. 

The author intentionally avoids the introduction 
of descriptive matter, and to that is due, no doubt, 
in large measure the impression of incompleteness 
in the section on heat and thermodynamics, to 
which together only six chapters are devoted out of 
the 22 of the book. An excellent feature of this 
part is the correlation between heat and mechanics 
which is brought out in the treatment of the kinetic 
theory of gases; the author has here accomplished 
successfully his design to show the unity of structure 
of the two sections of study. 

The distinction between the macroscopic and the 
microscopic points of view, i.c. the views taken of the 
behaviour of matter in bulk as contrasted with 
those involved when the individual atoms or 
molecules have to be considered, is a helpful one 
and is well elucidated. As regards thermodynamics 
itself, the treatment is scanty and the last chapter, 
on the difficult subject of the Second Law of 
Thermodynamics, is unsatisfactory. This chapter 
is likely to raise questions in the mind of the 
student which will merely bewilder him, neither 
satisfying him by providing a convincing answer 
to them, nor inciting by their interest to the pursuit 
of their study elsewhere. The book would leave a 
better impression without this last chapter, though, 
after all, there is here only a slight departure from 
a standard which throughout the rest of the book 
is exceedingly well maintained. The chapters are 
followed by numerous carefully chosen problems 
by which students may test their understanding of 
the principles discussed and their power to apply 
them to concrete examples. 








Tae Unirep States Priatinum Inpustry.—The 
platinum metals produced by refiners in the United 
States during 1934 totalled 47,274 troy oz. 





SUBMARINE 


LAUNCH OF H.M. 
** NARWHAL.”’ 

Butt under the 1933 Navy Estimates, H.M. sub- 

marine Narwhal was succe ssfully launched at the Naval 


Construction Works of Messrs. Vickers-Armstrongs 
Limited, Barrow-in-Furness, on August 29, by Mrs. 
Henderson, the wife of Vice-Admiral R. G. H. Hender- 
son, C.B., Third Sea Lord and Controller of the Royal 
Navy. A photograph of the vessel entering the water 
is reproduced above; this gives a good indication 
of her lines and general appearance. The Narwhal, 
which constitutes the 167th submarine to be launched 
from the Barrow Shipyard, is of the Grampus Class 
and a sister ship of H.M.S. Porpoise. No particulars 
regarding the ship are available for publication, but it 1s 
noted in Jane’s Fighting Ships that she is a mine- 
laying submarine, that her length, beam, and depth 
are 267 ft., 29 ft. ll in., and 13 ft. 8 in., respectively, 
and that her surface displacement is 1,500 tons 
and her submerged displacement 2,060 tons. It is 
further stated that the horse-power of her engines 18 
3,300 and that they are capable of giving the vessel a 
surface speed of 15 knots. When submerged, the speed 
of the Narwhal will be 8} knots, the horse-power ol 
the motors being 1,630. Her armament includes 4 
4-7-in. gun, two smaller guns, and six torpedo tubes. 

The luncheon which followed the launch was presided 
over by Colonel Neilson, deputy chairman of Messrs. 
Vickers, Limited, and Messrs. Vickers-Armstrongs 
Limited, in the absence of the chairman of the company. 
General The Hon. Sir Herbert Lawrence. The toast 
to the firm was proposed by Admiral Henderson, who. 
in the course of his speech, briefly recalled the histor) 
of Messrs. Vickers-Armstrongs Limited, and stated 
that, at the present time, the firm employed no fewer 
than 30,000 men. He also stated that the first Narwhal 
was a destroyer and was in action at the battle of 
Jutland, in the course of which she rescued Admiral 
Gordon Campbell after he had sunk the German sub- 
marine U.83, when in command of a “Q” ship. 
Commander Sir Charles Craven’s remarks in reply 
are referred to on page 258 of this issue. 








Ramway WarTeER-Sorrentne Piants.—The London 
»2 water- 


and North Eastern Railway is now installing =- 
softening plants, the capacity of which ranges from 
5,000 to 40,000 galls. per hour, at various ports on its 
system. Thirteen will be located between King’s Cross 
and Doncaster and nine on the Great Eastern 5ection- 
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ELECTRIC PASSENGER LOCOMO- 
TIVES FOR THE GERMAN STATE 
RAILWAYS. 


Tue development of electric traction on the State 
Railway system in the southern part of Germany is 
illustrated by the introduction into service of seventeen 
high-speed passenger locomotives, an illustration of one 
of which appears on this page. These locomotives 
were manufactured by the Allgemeine-Elektricitats 
Gesellschaft, Berlin, and their bodies have been 
specially designed to reduce wind resistance, while 
the frames are of welded construction throughout. 
As will be seen, they are of the 2-8-2 type, the 
diameters of the driving, leading and trailing wheels 
being 1-606 m. and 1-0 m., respectively, The length 
over the buffers is 16°92 m., and the total wheel 
base 12-8 m. The weight in working order is 
109 tons and the adhesive weight 80 tons. 

Each locomotive is equipped with four motors, 
which are supplied with single-phase current at a 
pressure of 15 kV and a frequency of 16%, from an 
overhead trolley wire. These motors give an aggregate 
continuous output of 3,980 h.p. at a speed of 128 km. 
per hour, and exert a draw-bar pull of 8,400 kg. The 
one-hour rating is 4,230 h.p. at a speed of 122 km. 
per hour, the draw-bar pull being then 9,550 kg. On 
the quarter of an hour basis, the output is 4,800 h.p 
at a speed of 118 km. per hour and a draw-bar pull 
of 11,000 kg. The maximum accelerating power is 
21,000 kg. at a speed of from 0 km. to 42 km. per hour. 
The normal running speed is 140 km. per hour and the 
maximum permissible speed in service is 50 km. per 
hour. During the trial runs, however, a speed of 165 
km. per hour was attained on the level with a train 
of 400 tons, and this speed only fell to 75 km. per hour 
on a gradient of 22-5 per cent. 

The gear ratio is 2-794 to 1, the power being trans- 
mitted from the motors to the road wheels through 
gearing, and a closed quill of the pattern devised by 
Mr. Kleinow. This design, it is claimed, counteracts 
the bending stresses which occur when the ordinary 
springs are used, and if the moving parts are carefully 
hardened ensures long life and low upkeep charges. 

The new locomotives are a modification of those of 
the 2-6-2 design which took part in the Munich-Ulm 
trials of 1934, when a speed of 150 km. per hour was 
attained with a train of 400 tons, and are the latest ofa 
long line of this class of equipment which the Allgemeine 
Elektricitéts Gesellschaft has produced since 1900, when 
they manufactured their first standard gauge locomotive. 


50 km. per hour. A further design, for which this 
firm was responsible, was embodied in twenty-seven 
g00ds locomotives which were built for the Prussian- 
Hessian State Railway in 1915. These units, which 
are still in use, were fitted with a combined gear and 
coupling rod drive. Nevertheless, it has been found 


costs, and this explains the reversion to the individual 
axle drive, a step which has, of course, been assisted by 
the improvements that have been made of recent years 





subjected to conditions of the most severe vibration, 
none has been found to come off. They can, however, 


a spanner being required. 


moisture or by oil at moderate temperatures, but 
where hot oil is likely to be encountered, cap nuts, 
having a thin metal cap over the fibre of sufficient 
height to allow the bolt adequate clearance, should be 
employed. 


- mild steel, stainless steel, light alloys, 
This unit had an output of 120 kW and a speed of | as well as in various special types such as anchor nuts, 
clinch nuts, &c. 


AppENDvUM.—In the article on the Brussels International 
Exhibition which appeared on page 199 of our joone 

f > use i i of August 23, reference was made to a joint-exhibit 
soos the nee af coupling. safe roosts in. heavy spiseop ommend by various firms of Belgian locomotive builders. 
The names of four firms were given as participating, 
whereas we are informed there were actually five, the 
additional company being the Société Anglo-Franco- 


THE SIMMONDS ELASTIC-STOP 
LOCKNUT. 


We have received from Messrs, Simmonds Acces- 
sories, Limited, Shell-Mex House, Strand, London, 
W.C.2, some particulars of a form of locknut for which 
several advantages over previous types are claimed. 
This locknut, known as the Simmonds elastic-stop nut, 
has been employed for some five years in the United 
States in the electrical, motor-car, railway, marine, 
and general-engineering industries. Its manufacture 
was commenced in this country in the autumn of last 
year, and we understand that the production so far 
has been mainly used in the aircraft industry, although 
it is now available for any other applications. 

In design the Simmonds nut, which is used with an 
ordinary standard bolt, consists of a standard nut with 
its height slightly increased to accommodate a collar of 
a special fibre which is held in a recess formed in the 
upper part of the nut, é.e., the part farthest from the 
head of the bolt. The internal diameter of the fibre 
collar, which initially is not threaded, is slightly less 
than that of the bolt at the bottom of the threads, so 
that when the nut is screwed on, a certain longitudinal 
force is necessary to cause the end of the bolt to enter 
the collar. This force, which amounts to about 
700 lb. in the case of a 3-in. B.S.F. or Whitworth bolt, 
draws the nut upwards so that the upper surfaces of 
the threads on the latter bear firmly on the lower 
surfaces of those on the bolt, and the resulting friction 
effectively resists any tendency of the nut to turn. 
As the nut is screwed on farther, the bolt forms a 
thread in the fibre collar which wedges itself firmly into 
the threads of the bolt, since none of the fibre material 
is actually removed. The effect of this is still further 
to increase the resistance of the nut to rotation and 
also to protect the threads from moisture or other 
corrosive agents. It is stated that although some 
20,000,000 of these nuts are now in use, many being 


be taken off and used many times, no tool other than 


It is claimed that the fibre material is unaffected by 


The nuts are made in all materials, including bright 
brass, &c., 








THE BRUSSELS INTERNATIONAL EXHIBITION : 





in the design and manufacture of the motors and 
gearing. 


Belge de Matériel de Chemins de Fer, of La Croyére, 
Belgium. 


PROPOSED ROAD BRIDGE OVER 
THE SEVERN. 


Tue Severn estuary below Gloucester has long been 
a barrier to convenient road communication between 
South-West England and South Wales. One of the not 
least attractive features about the Severn barrage scheme 
was, in fact, that the works were designed to include a 
bridge to improve these conditions across the waterway, 
though this, of course, was a secondary rather than 
primary object of the development. As, however, 
this scheme does not seem likely to be undertaken in 
the near future, and there is a great and immediate 
need for the bridge, the Roads Improvement Associa- 
tion have done wisely in requesting Sir Alexander Gibb 
and Partners to prepare a scheme for the bridge alone, 
and thus to provide the central government and the 
local authorities concerned with something upon which 
they can work, if they so wish. Incidentally, it may be 
remembered that the Commissioner for the Special 
Areas (England and Wales), in his recent report, 
regretted his inability to assist in the construction of 
this bridge, for he said the work would not only have 
given employment to a number of Welsh miners, but 
would have led to material economic development. 

In their report, the engineers point out that if the 
bridge is to be of the greatest economic value it should 
be constructed as far down the Severn estuary as 
possible, and that the site should, therefore, lie between 
Chepstow and English Stones. The latter site, it will 
be remembered, was that suggested for the barrage. 
Though both sites are practicable for a road bridge 
from the point of view of foundations and road 
connections, for reasons of navigation the English 
Stones site is considered to be slightly the better. 
From the point of view of utility it is also to be 
preferred on the grounds that it would affect the 
maximum economic saving in the distances between 
the appropriate centres of population. Its develop- 
ment would cost 1,554,0001., as against 1,564,000/. 
for Chepstow, allowing for a 30-ft. carriageway, two 
5-ft. footpaths, and the necessary road connections 
at each end. If increased head room were required 
under the Chepstow bridge, where the Wye is crossed, 
its cost would be increased by 150,0001. The annual 
cost of maintenance would be the same in the two 
cases, since although the English Stones bridge would 
be nearly twice as long as that at Chepstow, the latter 
would embody a greater proportion of steelwork. 

As regards finance, it is considered that the bridge 
should rank for the highest Ministry of Transport 
grant, and that the balance of the cost and the main- 
tenance charges could be met by imposing a toll 
for 10 to 15 years. This assumes a traffic of only 
1,500 vehicles per day, though the number immediately 
available is estimated to be 2,500 vehicles per day. 








ENGINEERING TRAINING AND 
EDUCATION. 


University College, London.—The prospectus of the 
Faculty of Engineering of University College, Gower- 
street, London, W.C.1, has recently been published. 
The Faculty is intended to provide systematic training 
in the application of scientific principles to professional 
and industrial practice. The courses lead to the B.Sc. 
Degree in Engineering and to the College Engineering 
Diploma, and are also suited to the requirements of 
students who intend to enter for appointments in the 
Indian and Colonial Public Works Department, and 
similar Government engineering positions, The de- 
partments of the Faculty include civil, mechanical, 
electrical, and chemical engineering, municipal engineer- 
ing and hygiene, mathematics, chemistry, physics, 
and geology, and the prospectus contains full parti- 
culars of the courses held and other information of 
interest to intending students. Copies of the prospec- 
tus may be obtained from the secretary of the College. 
The first term of the forthcoming 1935-1936 session 
begins on Monday, October 7. 

Manchester College of Technology.—We have received 
a copy of the prospectus of the University (day) 
courses to be held in the Municipal College of Tech- 
nology, Manchester, during the 1935-1936 session. 
Full particulars are given of the courses available in 
mechanical, electrical, and municipal engineering, 
applied chemistry, textile chemistry, mining, industrial 
administration, building, printing and photographic 
technology, mathematics, physics, and modern 
languages. Regulations governing the Degrees of 
B.Sc.Tech. and M.Sc. Tech. and the Associateship of 
the College, are given in detail, and information 
regarding the residence of students, scholarships and 
prizes, students’ social and athletic activities, and other 
matters of a like nature are also included. Copies of 
the prospectus may be obtained from the Principal of 
the College. The Michaelmas term begins on October 3, 
and students will be enrolled on the three preceding 





days. 
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LABOUR NOTES. 


Appressine the British Trades Union Congress at 
Margate on Monday, Mr. Kean, the president, said that, 
as trade unionists, they had advocated a reduction of 
working hours, not only as a means of lessening the 
burden of unemployment, but as the necessary and 
rational method of giving the workers the benefit of 
the economic revolution caused by the application of 
science and invention to industry. Apart from the 
suecess achieved at the International Labour Conference 
this year, they could see considerable significance in 
the development of the shorter hours movement in 
various countries, such as the prohibition of overtime 
in a number of big industries in France, the spread of 
the 40-hour week in American industry, the reduction 
of the statutory limit of 60 hours to 54 hours in all non- 
seasonal factories in India. Undoubtedly, the move- 
ment to reduce the working week was making headway. 


What Congress would say about the attitude of the 
British Government's representatives, and the British 
Employers’ Group, at the Geneva Conference, he would 
not anticipate, Mr. Kean convinued. Plain words had 
heen spoken in condemnation of the attitude of both, 
and in warning against the probable consequences if 
their attitude was maintained. The vote at Geneva 
was a public confirmation and acceptance of a prin- 
ciple, and the workers of the world regarded it as a 
solemn promise to be implemented by the Governments 
concerned, It might be said that this new convention 
was no more than a declaration having no real effect. 
But its moral and political value was substantial, even 
if it had no legal effect at the present time. When 
ratified, as it should be, it would bind the various 
States far more definitely than any unilateral declara- 
tion of policy, and a ratification would hold good 
whatever the complexion of the Government in power. 


He was confident, Mr. Kean went on to say, that the 
general feeling of British trade unionists was that the 
convention provided a basis for active work by their 
organisations in the preparation of detailed measures 
for each industry, and he expressed the hope that the 
International Labour Office would use the interval 
hetween this year’s conference and the conference of 
1936 for close study of the requirements of particular 
indusvries, in collaboration with the representatives of 
the workers of this country and other countries. In 
that way, the work done by Labour’s representatives at 
(ieneva would secure the greatest measure of success. 
If the trade unions in this country and elsewhere 
played their part, the adoption of several conventions 
dealing with conditions in specified industries would 
be certain, and the shorter working week would 
result without the need for reduction of earnings. 
Che principle having been recognised and decisively 
iffirmed, organised Labour must now secure its widest 
pplication, | a TE 

During these years of crisis,"’ Mr. Kean said, “ and 
particularly during the last twelve months, our move- 
ment has attacked its problems, both of organisation 
and of policy, in a stronger and more determined spirit. 
We are a more united movement, in spite of all sugges- 
tions to the contrary, bevter disciplined and better 
organised and equipped for the great tasks we have to 
perform. As an old co-operator, I welcome the 
proposal to associate more closely the national authority 
of the Co-operative Movement with the work of our 
National Council, representing the industrial political 
ind Parliamentary forces of Labour. Necessity, no 
less than common sense, dictates a closer union.” 


The following resolution by the Mineworkers’ Federa- 
tion of Great Britain was on the agenda for discussion 
at yesterday's meeting :—‘ That this Congress pledges 
itself to render the Mineworkers’ Federation of Great 
Britain the maximum assistance in its efforts to raise 
the standards of the mineworkers’ wages.” 


Another manifesto on the wages question was 
cireulated on Friday ‘ast week by Mr. Edwards, the 
general secretary of the Mineworkers’ Federation of 
Great Britain. The hour has struck,” it stated. 

At last, after years of patient submission to slave- 
like conditions of labour, the miners have decided to 
press their claim for the payment of reasonable rates of 
wages. The wages of the miners are a disgrace to a 
civilised community. Mining has become a sweated 
industry. Thousands of mineworkers receive less than 
21. a week. The owners believe that the miners will 
not foree their claim to an issue. They believe that 
the miners were hopelessly beaten in 1926, and that 
they will not face another stoppage. That is a very 
unwise assumption. The miners, it is true, do not 
want another stoppage. A stoppage of work in the 
coal industry would be ruinous to everybody. The 
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last one cost the country hundreds of millions of 
pounds. Surely in these days, it will not be necessary 
for the miners to withdraw their labour in order to 
secure their elementary rights. Yet, if the owners 
persist in their present attitude, that possibility will 
become a certainty. The miners want justice, and 
this time, they are determined to secure it. A stoppage 
of work can be averted only if the force of public 
opinion is strong enough to compel the owners to adopt 
a more reasonable attitude to their employees.” 


The Monmouthshire and South Wales Coal Owners’ 
Association have informed the workmen’s representa- 
tives on the Conciliation Board for the area that they 
desire a review of the minimum wage percentagé and 
revision of the conditions governing the payment of 
subsistence allowance. They propose that the per- 
centage shall be reduced from 224 to 20. In their letter 
giving the requisite month’s notice of their intention to 
raise the questions, the Association say : “‘ The applica- 
tion is necessitated by the serious financial position 
of the coal industry in South Wales, which although 
in a serious plight when the award of the Wages 
Tribunal was given early in November, 1934, has 
gradually become worse. The reports of the joint 
accountants of proceeds and costs show that in the 
three months ended October 31, 1934, the loss was 
1-25d. per ton; in the three months ended January 31, 
1935, it was 3-47d. per ton; and in the three months 
ended April 30, 1935, the latest period for which 
tigures are available, it was 6-56d. per ton.” 


The Association’s communication goes on to say 
that a heavy burden has been imposed upon the indus- 
try from December | last, by a reduction from 35 per 
cent. to 27} per cent. in the rebate in the conveyance 
rate on export coal and coal to iron and steel works 
under the Railway Freights Rebate Scheme. “ This 
reduction,” it is stated, “‘ represents between 160,000/. 
and 200,0001. per annum. There are substantial 
grounds for fearing that there will be a further heavy 
reduction in this rebate from December | next. In 
addition, the cost of tipping and weighing was increased 
from 5d. to 5$d. per von from June | last, involving 
an extra expenditure by the coalowners of approxi- 
mately 50,0001. per annum. These factors, as well 
as the serious effect on the South Wales export trade 
of restrictions imposed by foreign countries on imports 
of coals from this country, are in the main the grounds 
which compel the owners to make this application.” 


Speaking at Barrow-in-Furness on Thursday last 
week, after the launch by Vickers-Armstrongs, Limited, 
of the British submarine Narwhal, Commander Sir 
Charles Craven said that he thought shipbuilders 
were a little too shy in not letting the public know 
the difficulties through which their industry was 
passing. There was nothing to justify the newspaper 
talk about a “ wonderful revival” of shipbuilding. 
While all who were engaged in the industry were con- 
fident that prosperity must return, the facts, as they 
stood, had to be faced squarely. The condition of the 
industry could not be said to be good when the vessels 
delivered in the first six months, of this year were 
greater than the vessels ordered. Things could not 
be held to be right in an industry that had, to-day, 70 
per cent. of its available berths unoccupied and 67,000 
of its workpeople idle. He was not a pessimist ; 
but he thought it was far braver to look things straight 
in the face and let everyone realise that shipbuilding, 
which did not advertise itself very much, was passing 
through, at least, as bad a time as the other heavy 
industries of the country, which had very much more 
to say for themselves. While he was confident that 
the British shipbuilding industry—which, even to-day, 
was building 44 per cent. of the world’s tonnage— 
was going to get its due share of work in the future, he 
thought it was only right that it should be realised 
that the industry, as a whole, deserved the sympathy 
of every decent-minded person in the country. 


The International Labour Office at Geneva has just 
published a survey of the laws relating to the protection 
of employed children and yourig persons. It deals 
with every kind of juvenile employment except the 
work of apprentices. The ages of the children and 
young persons covered by the study range from infancy 
in the case of children taking part in the production of 
cinematograph films, to 21 or 22, in the case of young 
men employed on certain occupations in mines. The 
occupations covered range from factory work to street 
trading. The work is in three parts. The first con- 
tains a general review of the subject; the second 
shows the details of the laws and is so arranged as to 
enable comparisons to be made between one country 





and another or with the international Conventions ; 





_ [SEPT. 6, 1935. 





and the third consists of a bibliography. Lt is proposed 
to deal in a later study with vocational training and 
apprenticeship. 


The Hungarian Minister of Commerce has issued an 
Order fixing hours in the wood-working industry. 
Actual working hours exclusive of breaks may not 
exceed eight in the day or 48 in the week. Where 
hours of work are fixed at less than eight on one or more 
days of the week they may be extended on the other 
weekdays, subject to a maximum of nine hours per 
day ; the weekly limit of 48 hours may not, however, 
be exceeded. The same provision applies in cases 
where, for any reason, less than eight hours are worked 
on any one day. During periods of increased activity, 
hours of work may be extended to nine in the day and 
54 in the week, subject to notification of the industrial 
authorities by the employer at least a week beforehand 
of his intention thus to prolong working hours. The 
normal working hours of enginemen and stokers may, 
exceptionally, in cases of urgent necessity, be extended 
by two hours a day. In the case of these workers 
only time worked in excess of 10 hours a.day is counted 
as overtime. Young persons under the age of 18 may 
not, however, be called upon to work overtime. 


The employer may extend hours of work in so far as 
is absolutely necessary to avoid damage due to natura! 
events and unavoidable circumstances or to cope with 
the consequences of such disasters; to preserve raw 
materials and finished or semi-finished products from 
deterioration, and to effect urgent repairs to machinery 
and plant. Such extension of working hours is only 
permitted, however, provided the work in question 
cannot be carried out during normal working hours 
even with the help of additional workers. The employer 
is further required to notify the industrial authorities 
of any such extension of normal working hours within 
24 hours. 


The industrial authorities may, on application, 
authorise employers to extend the hours of work of 
their employees to not more than 10 hours a day on 
not more than 30 days in a year in cases of exceptional 
pressure of work. The Minister of Commerce, after 
hearing the employers’ and workers’ representatives 
concerned, may authorise a like extension on an addi- 
tional 90 days provided the number of hours overtime 
worked does not exceed 10 per week. All overtime 
must be paid for at not less than time and a quarter. 
In the case of piece-work and task work, the hourly 
rate is calculated on the basis of the weekly, fortnightly 
or monthly average earnings of the worker concerned. 


A new system of remuneration is embodied in the 
collective agreements which are now being drawn up 
for the staffs of shops in Soviet Russia. Branch mana- 
gers and their assistants, storekeepers, salesmen and 
cashiers are to be paid largely in proportion to turnover. 
Collective agreements are, however, to stipulate that 
the employees in question must receive fixed salaries 
when the turnover is low, so that a minimum level of 
earnings is in any case guaranteed ; if, for reasons over 
which the staff has no control, the turnover of a given 
shop falls below the figure laid down in the Plan, 
the employees may not be paid less than 60 per cent. 
to 70 per cent. of the remuneration prescribed in the 
collective agreement as corresponding with the Plan 
figure. The fixed salaries of sales staffs will vary with 
the quality, nature and importance of each person’s 
work. Skilled employees will receive 50 per cent. to 
70 per cent. more than beginners, 


A rising scale of bonuses is prescribed for use when 
the monthly turnover is not inferior to that laid down 
in the Plan; these will be paid to branch managers 
and their assistants, departmental heads, salesmen 
and cashiers, and will be equal to 15 per cent. to 30 per 
cent. of salaries. The remaining employees such as 
accountants, caretakers, cleaners and other subordinate 
staff, will receive fixed salaries or wages, but may be 
granted an increase after a number of years’ service 
The agreement also requires ““ Glavtorg *’—** Glavtorg 
is the State trading authority of the Soviet Union 
to spend 0-02 per cent. of the turnover on the preven- 
tion of accidents and the improvement of conditions 
of work, part of the money to be used for the heating 
of shops. In retail trading, 0-07 per cent. of the 
turnover is to be spent on satisfying the workers 
cultural needs. 








Tae Late Mr. Wi.rrip Srencer.—-We regret to not: 
the death of Mr. Wilfrid Spencer, which occurred at his 
home in Beechwood-avenue, Romiley. Cheshire, on 
August 24. Mr. Spencer, who was in his sixty-first year, 
had for many years represented Messrs. B. and 8S. Massey, 
Limited, Openshaw, Manchester. 
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CONSTRUCTED BY THE INTERNATIONAL FILTER COMPANY, ENGINEERS, CHICAGO, ILL., U.S.A. 
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THE ‘*SUPER-SETTLER”’ SYSTEM 
OF SEDIMENTATION. 


THE usual sedimentation basin is designed on the 
volumetric principle, a large increase in volume being 
relied upon to produce such a reduction in rate of 
flow that solids in nsion have time to settle out. 
While this system is effective, given good proportioning 
and lay-out, the actual agreement of the flow with the 
assumed theoretical conditions is often very faulty 
and inside the tank the movement may be far from 
uniform. The system which is illustrated by Figs. 1 
to 4 above, has been introduced by the International 
Filter Company, of 59, East van Buren-street, Chicago, 
Il, U.S.A., and designed to secure much greater 
efliciency for equal volume, as compared with the usual 
tank, as well as other advantages. 

Supposing the sketch, Fig. 5, to represent the usual 
type of tank with a supply weir on one side and a dis- 
charge weir on the other, particles may be supposed 
to settle out in the manner shown by the dotted lines. 





| 








If the commonly accepted view of the action is for the 
moment assumed to be correct, it will be clear from this 
diagram that the greater part of the depth D of the| 
tank constitutes really nothing more than a receptacle 
in which sludge or sediment can be allowed to accumu- 
late until it is convenient to clear it away. For all| 
practical purposes as regards actual settlements the | 
depth d suffices and the tank need only be as deep, say, 
as the line A B. The clear-water depth from which | 
liquid can be drawn off in the original tank is only a| 
very small proportion of the total depth, whereas in 
the shallow tank the useful ratio is much greater. The 
International Filter Company have applied these facts | 
in the manner diagrammatically represented in Fig. 6, | 
Superposing a series of shallow tanks above each other 
so that the original deep tank is virtually replaced by 
4 series of others on the same ground space, resulting 


i much greater service from the same area and volume. | the tank proper by a vertical wall in which there are a 
In Fig. 6, an inlet channel on the left is divided from! number of horizontal slots corresponding with the 



































Inlet Canal 


° 
° 


0, 075 7. 5 


Go76.8.) 


° e'o:0 


“ENGINEERING” 





















































7 —H4 
i te. ————————S==—= 
4 ‘| Shudge ——— ——— — 
a | 
TE,.4 ' 
ole | 
0: | 
‘ig 
| 
¥ | 
NG | 
by j 
o'-0.6 7 
*-@ °9 4 
ee 
ee ge 


number of floors or trays in the tank itself. The slots 
open on a level with the trays and their height is such 
that suspended matter can be expected to settle out 
as flow proceeds across the tank to the far side, where 
at a high level there are outlet pipes perforated on the 
top side, to draw off the clear fluid. Owing to the 
reduced depth allotted to each inlet slot, the equivalent 
of a series of several superposed basins or tanks can be 
obtained with reasonable height. The method is 
adaptable to a variety of conditions, and Figs. 1 to 4 
represent only one form of construction, and a small 
scale single unit at that. The essential details are 
best seen in Figs, 2 and 3, but the drawings show the 
firm’s “ Supermix ”’ installation in combination with 
the settling tank. This we are not really concerned 
| with at the moment; there are many cases in which 
la combined plant for coagulation and sedimentation 
would be advantageous, but in others it might be more 
convenient for them to be separate. The Supermix 
consists essentially of a dosing tank in which motor- 
driven chain bar agitators keep the fluid in motion. 
From the Supermix compartments the liquid flows into 
the inlet channel extending the full depth of the tank 
as shown in Fig. 2. Inlet slots allow the liquid to flow 
from the inlet channel into all the settling compart- 
ments. Each clear-water outlet pipe is carried up 
to a weir compartment giving individual control of the 
flow through the compartments, so that the rate can 
be regulated according to the clarity of the discharge 
at this point. 

The sludge settling out is dealt with as follows: 
On the inlet-channel walls is a travelling carriage, 
drawn to and fro by an endless chain operated by an 
electric motor at one end of the travel. The carriage 
moves across the whole length of the tank. It is fitted 





| 


below with a vertical leg, reaching nearly to the bottom 
of the tank and from this there extend at right angles 
a number of arms, one entering each settling compart- 
ment by way of the liquid inlet slot, and set so as to be 
just clear of the tray or floor. As the carriage moves 
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slowly to and fro the sediment is pushed towards the 
ends of the tank and off the trays by way of the sloping 
aprons into the end sumps shown in Fig. 1 and in the 
section Fig. 4. From here it can be drawn off through 
the piping indicated. 

The sludge scraper works at a speed of not more than 
6 in. per minute. The endless chain working it is 
aligned through rollers on the carriage and a segmental 
sprocket on the latter engages with the chain links. On 
arrival at one end of the travel dogs holding the sprocket 
are released and the sprocket turns over, the teeth 
running out of the chain. The carriage then remains 
motionless until the sprocket reaches its lower position, 
when it engages with the return run of the chain and is 
drawn back to the far end of the tank. The arrange- 
ment provides for continuous or intermittent removal 
of the sludge and, together with the flow controls, enables 
a small unit to be operated at high efficiency and very 
considerable output. 

It will be obvious that the principles described are | 
capable of being applied in a variety of ways and to | 
innumerable processes. The actual materials of con- | 
struction are not usually chosen to meet particular 
conditions since some processes would necessitate steps 
being taken to guard against corrosion, &c. The 
ordinary form of tank is of reinforced concrete, though | 
one of the “ Eternit ” preparations may be preferred | 
in some cases, or steel may be suitable in others. In 
the case of organic sludge the time this is in the tank is 
insufficient to allow it to become septic and a nuisance, 
and the cost of its continuous removal is said to be 
leas than the cost of removing accumulations of matter. 
Higher rates of flow than usual are possible and deten 
tion time is greatly reduced. Dead space is largely 
eliminated and the clear water can be quickly drawn off 
from each compartment. The entire sludge scraper 
gear can be lifted out of the tank for repairs without 
stopping the flow. The construction is obviously 
simple and capital costs are reasonably claimed to be | 
a minimum for a given capacity. 





By T. Swinpen, D.Met., and G. R. Botsover, F.Inst.P, | 


By far the greatest proportion of the world’s steel 
production is cast in the form of ingots for subsequent 
manipulation by rolling or forging. A very rough esti- | 
mate indicates that the annual consumption of ingot 
moulds is of the order of 100,000 tons. Practically the 
whole of this is in the form of cast-iron, and, therefore, 
the subject is of considerable interest to the iron foundry 
industry. At the same time, it is necessary to keep in 
mind that the ingot mould is merely a tool required 


to give the desired shape to the steel ingot, and its | 


value is to be considered under two headings: (a) the 
cost per ton of steel produced, and (b) the influence of 


factors connected with the mould on the quality of the | 
As regards the cost per ton of ingots, | 


resulting ingot. 
in a recent paper by Mr. J. Blakiston, before the 
Middlesbrough Branch of this Institute, it was stated 
that the value of castings of all kinds used in the 
ultimate production of a ton of semi-finished steel was 
approximately 10s. per ton, and that the ingot moulds, 
bottoms and slag ladles accounted for from 2s. to 5s 
per ton. 

Confining attention to ingot moulds, F. W. Morawa,t 
stated that the cost of moulds represented only some 
3 per cent. of the cost of conversion in the steelmaking 
shop, which conversion cost represented about one-fifth | 
of the total cost of the ingot. In the authors’ cate, | 
these values are very approximately correct. The ingot 
mould costs in the plants of Messrs. The United Steel 
Companies, Limited, varied in 1934 from 9d. to 1s. 7d. 
per ton, according to the type of plant and steel being 
produced. The cost of bottoms varied from 14d. to 
44d. per ton. 

The first essential in assessing the value of ingot 
moulds is to have an accurate system of recording data 
In works of Messrs. The United Steel Companies, 
Limited, it has been the custom for several years to keep | 
a complete record of the life of every mould so that the 
results can be analysed by “ maker,” “ size,” “ type,” 
* composition,” &c., and as regards the moulds which 
are made within the organisation, additional data as 
to iron mixture, cupola practice, casting temperature, 
analysis, &c., are tabvlated. Each month is recorded 
the life of every mouid scrapped during that period, 
the cumulative average for the period is reported, and 
also the average for the preceding half-year. 

An analysis of these figures produces some interest 
ing observations. It is found that over a period of time 
in some shops the lives vary to a considerable extent, 
although it may be said, speaking generally, that there 
has been a general trend towards improvement ; in 


| 


* Paper read before the thirty-second annual con 


ference of the Institute of British Foundrymen, at 
Sheffield, on Thursday, July 4, 1935. Abridged. 

t Stahl und Eisen, vols. xl and xli, pp. 1221 and 1256 
(19381). 


some cases this has been quite marked. There are 
cases in which one make of mould during a certain 
period has given consistently low results, while another 
make of similar mould has given much better results, 
This definitely indicates that the quality of the mould 
is primarily responsible. On the other hand, it has 
been noted that in certain periods there has been a 
tendency for all makes of moulds to give lives lower 
than the average, and the general explanation in such 
cases is to be found in a change in shop conditions 
necessitating using the moulds with greater frequency. 
The authors have carried out specific experiments on 
this point and the indications have been that conditions 
which reduce the temperature to which the moulds are 
heated have a definite tendency to improve their life. 





It is at once recognised that the figures contained in 
such records must depend to some extent on the type | 


|and phosphorus, 0-03 to 0-045 per cent. 
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of steel being made and also to a considerable extent 

on the way in which the moulds are used. As regards | 
the influence of the type of steel, it is known that mild | 
steel and particularly free-cutting steel is more severe | 
on the mould than higher-carbon steels, but, on the | 
other hand, it is essential that the mould should be in | 
first-class condition when casting expensive alloy steels, | 
and a mould would be discarded from a shop making | 


| such steels at an earlier point than would be the case | 


in a shop making, say, mild structural steel. The value 
of a good mould in producing better-quality ingots is 
far greater than the intrinsic value of increasing the | 
number of lives within the range that at present appears 
possible, 

Influence of Mould Metal on Mould Life.—It is the | 
fact that in many works hematite iron has been speci- | 
fied, having in mind the higher salvage value of the | 
used moulds. Nevertheless, it has been suggested that | 
a fairly pure hematite was a good choice apart from | 
this, on account of its high resistance to thermal shock. | 
The authors have found—and this experience is, it is | 
thought, in full accord with that of many other| 
observers—that the composition can vary within | 
fairly wide limits without any consistent effect on the 
mould life. In other words, moulds having abnormally | 
good and abnormally bad lives are found to differ 
only very slightly in chemical composition. Far more 
importance is no doubt to be placed on the structures of 


the material, with particular reference to the form and 
distribution of the graphite carbon. 

The authors have noted with interest the recent 
work of the British Cast Iron Research Association 
in this direction, and look forward with great interest 
to the result of practical tests on the special type of 
iron which now promises to become available, having 
a high total carbon, a considerable proportion of which 
may be graphitic, but in a very fine and evenly-dispersed 
form throughout the structure. Uniformity of structure 
is no doubt also a very important matter, having in 
mind that a large proportion of moulds fail by cracking 
long before the surface is sufficiently deteriorated to 
warrant the mould being discarded. 

A general statement of the percentage analysis of 
the moulds that have been used by the authors’ 
company would be as follows :—Total carbon, 3-5 to 
3-75; combined carbon, 0-3 to 0-6; manganese, 0-6 
to 1-0; silicon, 1-9 to 2-3; sulphur, 0-03 to 0-05; 
There is a 
tendency at the present time to work towards a rather 
lower silicon, say, 1-7 per cent. to 1-9 per cent., with 
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manganese higher at 0-9 per cent. to 1-1 per cent. 
It is also a matter of uncertainty whether the low 
phosphorus previously specified is best from the point 
of view of mould life, some evidence being provided 
that a rather higher phosphorus, say, 0-06 per cent. 
to 0-08 per cent., is to be preferred. In this direction 
it will be noted that some German moulds, referred 
t> below, contain phosphorus in the region of 0-2 
per cent. 

Alloyed Cast-Iron Ingot Moulds.—It is interesting to 
note that none of the special heat-resisting qualities 
of cast-iron has fulfilled the early expectations that 
it might provide super-quality ingot moulds. There 
are still differences of opinion as to whether some o! 
the low-alloyed iron moulds are worth while. Personal 
experience so far has been rather mixed, but, on the 
whole, the authors would say that they have no 
evidence to show that the addition of chromium oF 
nickel is worth while. In one series of tests the addition 
of 0-5 per cent. chromium at the Stocksbridge Works 
showed a definite improvement on 13 moulds, the 
average life being 63, as against an average of similar 
moulds without chromium of 45. A further set 0! 
moulds, having additions respectively of 0-25 per cent. 
0-5 per cent., and 1-25 per cent. chromium, did not 
confirm the earlier results. Batches of experimental 
moulds containing 0-5 per cent. chromium were used 
at the Templeborough and Frodingham Works. rhe 








- nbn @ @ ahs oe 











ENGINEERING. 


261 





SEPT. 6, 1935-] 





final reports were that there was no improvement in the 
life of the monlds. Experimental batches of moulds 
containing 1-0 per cent. nickel showed no advantage ; 
in fact, the results were inferior to those of the standard 
composition. There is, however, some indication that 
somewhat higher manganese would be advantageous, 
and moulds containing 1} per cent. manganese are 
under test at the present time. 

The authors have examined the influence of the ad- 
mixture of steel scrap, and also the influence of the 
proportion of scrap mould metal used. No advantage 
was gained by the admixture of steel scrap except in 
so far as this may be used to regulate the content of 
silicon. A careful series of tests on the use of mould 
metal indicates that under one condition of manufacture 
the best results were obtained with an admixture of 





centage composition: Total carbon, 4-0; combined 
carbon, 0-6 ; silicon, 0-65; manganese, 1:15 ; sulphur, 
0-014; and phosphorus, 0-23 per cent. These were 
not of a type on which strictly comparable results with 
existing types were obtainable, and, therefore, a 
further set of six moulds was obtained of the standard 
2l-in. semi-closed top type in common use in the 
Templeborough plant. A complete analysis of each 
of the six moulds is given in Table III, while the lives 
obtained and the type of failure are set out in Table IV. 
Attention is directed to the comparatively low silicon 
and the high phosphorus. 

The average life of six moulds was 129-6 casts, with 
a consumption of 16-4 lb. of mould metal per ton 
of steel made. It was reported that the moulds were 
particularly tough to break up compared with standard 
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30 per cent. of mould metal. Extensive trials have also 
been made comparing cupola-melted iron with a 
mixture of mixer metal and refined iron. The latter 
proved to be somewhat superior, but moulds made 
from all refined iron were no better than the standard 
cupola iron. The use of molybdenum has been 
advocated, but no convincing results are yet available. 


TaBLe IIIl.—Composition of German Moulds. 


























Moule , Carbon. | 
Xo ere si. | 8 } P. | Mn. Ni.| Cr. 
Total | Comb.| | | | | 
i ‘ 
Per | Per Per | Per | Per | Per | Per | Per 
cent. | cent. | cent. | cent. | cent. | cent. | cent.) cent. 
l }-82 | 0-55 | 0-86 | 0-060) 0-166] 0-75 | 0-04 0-10 
2 3-83 | 0-60 | 0-85 | 0-067) 0-162) 0-60 | 0-03) 0-08 
3 | 3-77 | 0-44 | O-B1 | 0-060] 0-165] 0-63 | 0-04] 0-07 
4 | = 0-99 0-070) 0-186) 0-56 | 0-02) 0-04 
, 72 | 0-57 | 0-91 0-064) 0-177) 0-58 | 0-05) 0-06 
6 3-70 | 0-57 | 0-86 | 0-053} 0-180} 0-54 0-04] 0-07 
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moulds. The microstructure showed a fairly even 
distribution of graphite in definitely finer formation 
than that of a standard mould. At the time of this 
trial, the average life of a domestic standard mould was 
95 and the Company was advised that the German 
mould was giving a life of 200 casts in Germany. It 
could, therefore, be calculated that, had the values of 
the moulds and resulting scrap been similar, the 
German mould would show an advantage of 2-06d. 
per ton if used in accordance with English practice, 


TaBLEe IV.—Life of German Moulds. 





| 
No. | Life. Type of Failure. 








Casts. 
137 | Cracked slightly after 132 casts; kept in use until 
not safe to use further. 

159 | Cracked-up corner of mould. 


_ 


9 

3 102 | Cracked-up corner of mould. 

4 138 | Cracked-up corner of mould. 

5 127 | Cracked-up corner of mould after 102 casts; kept 
in use until not safe to use further. 

6 116 | Cracked after 72 casts; kept in use until not safe to 


use further. 











The same applies to certain other special alloys which 


naturally arise in one’s mind. 
Some years ago, the authors obtained some moulds 
from Germany, and the results may be of interest. One 


batch obtained in 1930 had the following average per- 





and an additional 1-96d. per ton if used in accordance 
with German practice and a total of 200 lives obtained. 
In point of fact, of course, the German moulds were 
much more expensive and the value of the resulting 
scrap was lower. It did, however, establish these two 





points, namely, that the mould material of these 
German moulds was superior to our own, and, secondly, 
that if the figures are accepted, German ice is 
capable of prolonging the life of the moulds to the 
extent stated, with the proviso that the quality of 
the ingot ced towards the end of the life would 
probably unacceptable for many of the classes of 
steel and standard of inspection to which the steel- 
makers are called upon to work in this country. 

Influence of Design.—It is at once clear that ye - 
of the mould should have particular reference to the 
type of steel being made, in that the mould which is 
most satisfactory and economical in the one case is 
definitely not so in the other, when one considers the 
wide range of steels produced, ranging from the per- 
fectly solid alloy-steel ingot with considerable taper 
( bly corrugated sided) and equipped with feeder 
head ; the larger ingots employed for semi-killed steel 
for structural purposes; and the mould specially 
designed for the most economical production of rimming 
steel. The factors of ratio of length to diameter, taper, 
shape of sides (i.¢,, flat, convex, concave or corrugated), 
corner radius, thickened bottoms, &c., all require to 
have careful consideration. 

Having standardised the type of mould, it is possible 
to work out more accurately the influence of one or 
other variable on the economic value, One such set of 
experiments is quoted relative to the influence of wall 
thickness. Having standardised the 21-in. semi-closed 
top mould at Templeborough, a series of moulds were 
made having a wall thickness respectively of 2} in., 
3 in., 34 in., 3} in., 4 in. and 44 in. Six moulds of 
each thickness were made and used under as nearly 
similar conditions as possible. The results fell on to a 
perfectly definite curve, indicating in a quite straight- 
forward manner that 3}-in. wall thickness was the 
most economical for this type of mould. This is quoted 
merely as an example, and it is readily possible for 
any user to ascertain for himself similar data for other 
types of moulds. It may be added that this has since 
been checked on other extensive series within the region 
3 in., 34 in., and 4 in. for the mould in question and the 
desirable thickness of 3} in. confirmed, and that in 
these tests such items as the complete analysis of every 
mould, foundry casting temperature and conditions 
of use have been most carefully controlled to ensure 
that the comparison was valid. 

The life of the mould will obviously be appreciably 
affected according to whether the mould is used for 
running direct or casting the ingots through a centre 
bottom runner. The latter system is kinder to the 
mould, avoiding risk of cutting by the metal stream 
due to contact with either mould wall or bottom, but. 
the system adopted must be decided by the effect on 
the steel produced rather than mould life. Another 
factor is the use of separate mould bottoms with open- 
ended moulds which gives a definite improvement in 
mould life, whether casting uphill or direct. 

Care and Use of Moulds—It was stated, in connec- 
tion with personal experience in the trial of some 
German moulds, that the life of the German moulds 
under specific conditions of use amounted to 130 casts, 
compared with the 200 casts obtained in Germany from 
similar moulds, This at once indicates the importance 
of the method in which moulds are prepared for use 
and treated between consecutive castings. The basic 
principles underlying the care of moulds would seem 
to fall under two headings: firstly, some method of 
keeping down the temperature to which the moulds are 
heated in service, and, secondly, the treatment or pre- 
paration of the mould surface to minimise deterioration 
by splashing and “ wetting.” As regards the former, 
practice varies considerably. In some cases moulds are 
quenched in water after use, in other cases sprayed 
with water, in some allowed to stand for specified times 
on grids, and in some cases supplied with forced draught, 
while others rely on allowing the moulds to cool nor- 
mally for not less than a specified time. Shop facilities 
in many cases preclude the attainment of all one would 
desire in regard to the resting period between casting, 
but such experiments as the authors have made by 
allowing the moulds to cool on special grids indicates 
a definite advantage from such treatment. 

The spacing of the moulds in setting the casting pit 
is obviously an important factor in this direction. 
A practice has recently been developed in Sweden 
whereby the ingot is pushed upwards in the mould as 
soon as it is strong enough to be moved, and allowed 
to rest in the mould after rotating, so that the corners 
re-engage with the sides of the mould, It is stated 
that this practice definitely results in an improvement 
in mould life and incidentally in the resulting product 
of the ingot. 

Reverting to the second point, particularly if a pure 
soft hematite mould is being used, it is desirable that. 
the surface shall be protected as far as possible so that 
the ingot will strip clean, both from the point of view 
of improving the ingot surface and also to prevent 
small pieces of mould metal from being pulled away 
when the ingot is stripped. Numerous preparations 
have been used with the object of preventing steel from 
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dehydrated tar, usually thinned down somewhat, the 
old practice of “ reeking" by burning creosote oil in 
the bottom of the mould, rubbing with oily waste, clay 
wash, aluminium paint, &c. To these are to be added 
a number of proprietary mould varnishes, which at 
present are receiving @ certain measure of support on 
the Continent and in this country. It is quite impos- 
sible to lay down any fixed rule as to the most desirable 
method of preparing the inner surface of the mould. 
This depends essentially on the size and type of ingot 
being cast. It can be said, however, that in the 
Stocksbridge Works, oiling has been found superior 
to the other methods tried, and that if employed with 
discretion, tar-spraying could be used with advantage 
in plants such as Workington and Templeborough. 
A word of warning should be added in regard to the use 
of tar, either by spraying or swabbing, and that is that 
great care is necessary to avoid using an excess whereby 
a pool of tar drains to the bottom of the mould. Under 
such circumstances the loss on the resulting ingot far 
outweighs the advantages. In heavier ingots, parti- 
cularly where uphill casting is employed, it has not 
been found necessary to prepare the mould by any of 
these methods. 

The use of a stripping machine gives a definite 
increase in the life of moulds, apart from the fact that 
it enables ingots to be removed from moulds which 
would otherwise have to be discarded, the bumping of 
moulds to release “ stickers” being a contributory 
cause of moulds failing by cracking. 

The Failure of Moulds.—Considering this matter first 
from the shop point of view, personal experience, which 
has been very carefully checked is that moulds fail 
mainly through major cracking rather than from 
breakdown of the mould surface. Speaking generally, 
it is clear that for any given type of mould, if a hard, 
brittle iron is used, and particularly if it is put into 
service in a state of stress, it is reasonable to expect 
that such a mould will crack at an early stage in its life. 
On the other hand, if the mould be made of very soft 
iron, and particularly if the graphite is coarse and 
flakey, then deterioration will be more rapid on the 
well-established principles of oxide penetration, along 
the graphite plates. 

It seems germane to interpose here the personal 
opinion that the stresses in the ingot mould, as cast, 
appear to be of a serious order, and the effect has 
manifested itself in some cases in a rather extraordinary 
way. Many years ago it was found that, in casting 
12-sided tyre ingots of 14-in., 17-in., and 19-in. diameter, 
the first ingot from a new mould was almost invariably 
cracked vertically in one or more of the corners. If 
the moulds were annealed at about 800 deg. C. before 
use, the phenomenon was avoided, and the practice was, 
therefore, adopted of always casting an ingot of slag 
into new moulds before using them for steel. If the 
stresses in the mould had such an effect on the resulting 
ingot, it is clear that the mould must be regarded care- 
fully from this point of view, if the maximum life is to 
be obtained. 

In looking at written returns from the melting 
shop, it is usual to see the word “ cracked” as the 
reason for discarding, but it is necessary to analyse 
the meaning of the term in considerable detail. 
Major cracking often occurs at the top end of the mould 
where, presumably, it is coolest, and, for example, in 
the case of 2-ton square moulds, it definitely appears 
to commence from the outside of the mould. It would 
seem that, as a result of internal stresses, and more 
particularly the fact that the iron cannot accommodate 
itself sufficiently quickly to the increase of temperature 
from below, cracking takes place. If the mould be 
fitted with liner bricks at the top or accommodates a 
feeder head, it may continue to be used for a long time 
after cracking hes started, but it is very often finally 
thrown out because this crack has developed through 
the wall, and it is unsafe for further use. The larger 
moulds appear to fail mainly through cracks on the 
face, starting about the middle where the mould gets 
hottest and travelling downwards, while in a number 
of cases the transverse crack across the face occurs long 
before the surface has seriously deteriorated. A few 
illustrations are added typical of some of these defects. 
Fig. 2, on page 260, shows a typical corner crack at the 
top of a mould, while Fig. 4 shows a mould which has 
failed through a trans erse crack. 

If a mould has not cracked, it continues in use until 
the surface has deteriorated to the extent of producing 
bad-surfaced ingots not acceptable to the mill, or, 
ultimately, on account of bad surface, the ingot cannot 
be stripped and the mould requires to be broken off. 
There are, of course, cases in which moulds are scrapped 
after a very short life, due to bad teeming, when the side 
of the mould may be scored away, and rough handling in 
the shop giving rise to cracking. Sometimes the bad sur- 
face clearly develops from improper foundry conditions, 
and results in local deterioration, as shown in Fig. 5. 
Otherwise the surface gradually develops a crazed effect, 
as shown in Fig. 7, page 261, and this ultimately develops 
into transverse cracks, as shown in Fig. 9, which is an 
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enlarged view of crazing developing into cracks. 
Rapid deterioration round the “ plug hole” is a common 
failing, and is shown in Fig. 10. The mould metal is often 
weak in this position. 

A careful survey of the causes of mould failure indi- 
cates that the majority of moulds fail through what 
can be termed “ major cracking,” and that the principal 
factor causing major cracking is the inability of the 
material to accommodate itself to the unequal expan- 
sion which takes place when the mould is used. Mould 
design can assist in obviating premature failure through 
certain types of cracks (e.g., corner cracks at the top 
end) while conditions of use (e.g., ingot spacing in cast- 
ing) as well as design, will improve moulds as regards 
transverse face cracking. An improvement in the 
quality of the material to enable it better to withstand 
thermal shock must also be an important line of develop- 
ment. Assuming the mould does not crack, but gradu- 
ally develops a crazed surface due to the repeated 
heating and cooling, then clearly the physical charac- 
teristics of the mould metal must be looked to primarily 
to improve the life, together with such a system of use 
as to limit as far as possible the maximum temperature 
to which the moulds are heated in service. 

Steel Ingot Moulds.—It must occur to everyone that, 
speaking metallurgically, mild-steel ought to be far 
more suitable than cast-iron for ingot moulds. Steel 





moulds have, of course, been used from time to time, 
and certain reports are available stating extraurdinarily 
good lives, in some cases up to 700 casts. Steel moulds 
ought strongly to withstand failure through crazing 
or cracking, assuming they are made of normal mild 
steel. Personal experience is very limited, but a trial 
made some years ago was certainly not satisfactory. 
The trouble is, of course, that the steel mould distorts 
badly, and all efforts to reinforce by bends, ribs, &c., 
have failed to establish the steel mould as a serious 
competitor. 








SHELTERBELTS AND WINDBREAKS. 


Tue value of shelterbelts and windbreaks, although 
appreciated in this country to a moderate degree, 
assumes importance from a totally different aspect 1” 
certain countries less favoured than we are here 
Whereas in Great Britain such belts are usually estab- 
lished as a protection against wind alone, in other 
countries they are frequently of service against driven 
sand and dust, and even of snow. In arid areas 0! 
large expanse, such as the deserts of India, Mesopo- 
tamia, &c., the hot weather is regularly accompanied 
by a daily wind, rising with the sun and increasing 1" 
strength until between about 1 p.m. and 2 p.m., 
after which the force abates, to die out perhaps com- 
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pletely at sundown. When at its height, the air 
current is strong enough not only to carry dust and 
small sand, but larger particles amounting almost to 
small stones. Im such circumstances the only hope of 
making conditions comfortable for human life and of 
producing any but a very restricted variety of crops 
lies really in arresting the sand and soil movement, as 
well as in breaking the force of the wind. The problem 
is not merely that of arresting travelling sand dunes, 
for which planting with grass has proved largely 
efficacious. A great deal has, however, been done in 
the way of planting suitable trees in certain parts of 
India and elsewhere, after determining the best kinds. 
At one time the question was very much to the fore in 
connection with the Mesopotamian Expeditionary 
Force, whose railway and other workshops were exposed 
to a daily deluge of dust and grit, but though the 
question was gone into in some detail and tree seeds 
were obtained through the kindness of authorities in 
Australia and Madras, the unstable conditions of the 
Force did not lend themselves to what, from its very 
nature, must be a long-time experiment, and nothing, 
unfortunately, came of the attempt. As the variety 
of trees which actually grow in the delta areas is very 
small, the experiment, if it had been possible to carry 
it through, would have proved most valuable. 
In the United States of America, as a scheme for 
the relief of unemployment, a project has lately taken 
form, appealing greatly to the imagination, of enlarging 
farming shelterbelts on such an extensive scale as to 
extend from the Canadian border right down to Texas, 
in order to give a measure of protection to the treeless 
Prairie States of the Middle West. The scheme con- 
templated is described in a paper on “The Great 
Plains Shelterbelt Project” presented to the Empire 
Forestry Association, by Dr. R. Maclagan Gorrie, and 
published in the recent issue of the Empire Forestry 
Journal (Vol. 14, No. 1, 1935). Shelterbelts, in the 
area involved, have certainly proved their effectiveness 
and value in ameliorating the conditions of home- 
steads in treeless prairies. Thousands of farmers 
having accepted the Department of Agriculture aid 
in the form of the supply of transplants and skilled 
supervision, have increased the values of their farms 
and raised the degree of comfort in which they live. 
Indeed, it is now generally appreciated that fruit- 
growing in the arid Middle West only becomes a prac- 
tical possibility after a shelterbelt of a suitable nature 
has been firmly established. By the same means, 
vegetable-growing and stock-raising have been greatly 
improved. After calling attention to the fact that a 
completely erroneous impression of the proposed 
American scheme had gained currency, by the spread 
of accounts that a single gigantic belt of forest, 1,000 
miles long and 100 miles broad, was intended, Dr. 


Maclagan Gorrie proceeds in this article to explain its | and sowing seed on the top of the ridges. In this way 
water was held between the ridges, while the seeds 


real nature. The scheme consists in multiplying 
existing small windbreaks to the extent of establishing 
a total of about 2,500 square miles of forest, in order 
that every farm, the surroundings of which will carry 
trees at all, may be provided with some sort of shelter- 


belt. cassia seed being sown 8 ft. apart on the ridges. 
this work is barely out of the experimental stage, it 
the foothills of the Rocky Mountains, eastward, to| gives evidence that the earlier failures could be over- 
come, and the Administration and Native Authorities 
have taken a considerable interest in it. 
Oklahoma, and the Panhandle region of Texas. Nearer} none of this work can finality be said to have been 
reached, nor the whole of the problems solved, progress 
of a substantial kind has undoubtedly been made in 
many areas, 


The great plains extend on the western side from 


incude an enormous area, comprising parts of the 
States of North and South Dakota, Nebraska, Kansas, 


to the western mountain range, parts of Montana, 
Wyoming, Colorado, and New Mexico are included. 
Throughout, the climate is characteristic; a light 
summer rainfall, which frequently falls short, and a 
dry but exceedingly cold~winter, with winds the 
whole time. For the northernmost section, as repre- 
sented by Mandan in North Dakota, extremes of tem- 
perature of — 45 deg. F. and 110 deg. F. have been 
recorded in recent years, with frost any time between 
September and May. For the southern section of the 
belt, the climatic conditions approach very nearly to 
those of the arid semi-tropical, Indian plains of the 
Punjab and the Decean, South West Africa and the 
interior of South Australia, with mild frosts in the 
winter and a correspondingly long and hot summer. 
Some evidence of the possible success of such a wide- 
spread scheme of afforestation is to be found in existing 
trees. In 1878 a Timber Culture Act was passed, 
which made it possible for persons to enter into free 
possession of a section of land, amounting to 160 acres, 
on condition that one-fortieth of it was planted with 
trees. Little control, however, was exercised in seeing 
that the provisions were carried out, and where planting 
Was actually engaged in, it was more often than not 
badly and cheaply done. Nevertheless, some of the 
older trees still stand, even after the extreme droughts 
of 1931 and 1933-1934. Little was done subsequent to 


this early and half-hearted effort, until 1916, when the to the agony o very! diamond multi-tool lathe wit 
: hydraulic f of tool carriage, and their Widia high- 
Agriculture was initiated. For this the farmers were need lathe, with a dihodie’ oped at pm 3,000 r.p.m., 
have been received from Messrs. Ferdin 
8-13, Weipertstrasse, Heilbronn A.N., Germany. 


©o-operative shelterbelt scheme of the Department of 


Provided with trees, planting plans, and instructions 
for work. This effort proved in general successful, 
and showed that properly-tended plantations of well- 
chosen drought-hardy specimens could be grown and 





68 miles were treated in this manner, and further work 
of the same character was undertaken in 1933-1934, 


Electric Transformer 
Aldwych, London, W-.C.2, illustrates the constructional 
features of their products, and some notable applications 
in power schemes. 


Limited, ‘62, -street, 
tion to the merits of their Vernier steel shelving, wooden 
shelving, bookcases, desks, office tables, car 
and pamphlet binders, in a series of leaflets. 


pany, Limited, Goshen Buildings, 12-13, Henrietta- 
street, London, W.C.2, a subsidiary of Messrs. The 
General Electric Company, Limited, devote a folder 
recently to hand to the merits of their automatic inter- 
communicating telephones, 


Prosperity, Messrs. Wadkin and Company, Limited, 
Green-lane Works, Leicester, have issued a booklet 
showing examples of their great range of woodworking 
equipment, which can be utilised in ensuring balance of 
production and reduction of costs. 


totally-enclosed, hoseproof or flameproof types, for 


would even thrive. When planted on ground that is 
almost sub-marginal for forests or for farming, much 
more attention was found to be necessary than with 
ordinary forest work. The layout of the belt was 
determined by the direction of the worst wind, and a 
width of 130 ft. to 200 ft. was recommended. Inter- 
cultivation over a period of years was also arranged for, 
but there could be no idea of forming a typical forest 
floor of decomposing humus, with its valuable sponge- 
like action of holding the rainfall until it can be 
absorbed by the subsoil. With a really hardy species, 
such as the local Black Hill Spruce (Picea glauca) in 
the north section, and possibly a mixture of American 
elm and green ash (Fraxinus Lanceolata) in the south, 
large-scale experiment, it is thought, will prove well 
worth trying, and as a temporary relief measure a 
grant of 1,000,000 dols. has been proposed for such 
work this year. 

In a further paper, published in the same number of 
the Empire Forestry Journal, Mr. C. J. W. Pitt-Schenkel 
deals with ‘‘ Windbreaks in Tanganyika Territory, 
Kwimba District,” the work described relating, of 
course, to a dry tropical country. In the region 
referred to, situated to the south-east of Lake Victoria 
Nyanza, the country, apart from granite kopjes, is 
flat, with an average elevation of about 4,000 ft., and 
the rainfall, about 30 in. per annum, is relatively low, 
and very irregular. Areas of tsetse-fly infected bush 
are being cleared and gradually settled with people 
on a system of 10 acres to each household. Series of 
windbreaks are being planted across part of the country 
to check erosion, and to prevent the grass from being 
dried up rapidly by the prevailing winds. The principal 
food crops grown are sorghum, sweet potatoes, and 
cassava, while rice is raised in artificially-made paddy 
fields, and ground nuts are cultivated on the less- 
clayey soils. Cotton provides the main cash crop. 
The Best species of tree for afforestation seems to be 
the ironwood (Cassia siamea Lam). In the 1930- 
1931 season, a series of 10 belts, each a mile long 
and 250 yards apart, was started. Each belt had 
six rows of trees, with a spacing of 5 ft, by 5 ft. Some 
of the work was done with a disc plough ‘and tractor, 
but as this entailed having two Europeans for the work, 
it proved too expensive, and small two-oxen ploughs 


starting slip-ring motors on the push-button system, and 
suitable for usé up to 12-h.p. single-phase and 25-h.p. 
multi-phase, forms the’ subject of a leaflet received from 
Messrs. M. and C. Switchgear, Limited, Kelvinside 
Works, Kirkintilloch, Glasgow. 

Tap and Drill-Sharpening Machines.—Messrs. Herbert 
Hunt and Sons, Elsinore-road, Old Trafford, Manchester, 
16, manufacture machines for sharpening taps of } in. 
to 3 in. in one standard model, and from } in. to 6 in. 
inanother, They also make equipment for cutting drills, 
taps and reamers, as well as drilling and tapping chucks, 
this equipment being described in a recently-issued leaflet. 

Pyrometers.—In the extensive range of instruments they 
make, Messrs, Cambridge Instrument Company, Limited, 
45, Grosvenor-place, London, §.W.1, include industrial 
thermo-electric pyrometers of the indicating and record- 
ing . A leaflet to hand gives information on the 
special fields to which they are suited, and their ranges, 
which extend up to 1,400 deg. C. and 2,550 deg. F. 

Fans and Industrial Gas Heating.— Messrs. Blackman 
Export Company, Limited, 23, Queen-square, South- 
ampton-row, London, W.C.1, have sent three leaflets 
dealing, respectively, with streamline electric fans for 
direct-current systems, fans for handling air laden 
with any fibrous or lumpy material, or dense dry dust ; 
and with gas-heating appliances incorporating automatic 
air and gas mixture control. 

Steam Plant.—tIn recent publications, Messrs. Babcock 

and Wilcox, Limited, 34, Farringdon-street, London, 
E.C.4, call atténtion to the constructional features of 
their cast and forged-steel parallel-slide valves, Handor 
parallel-slide valves (which have a special hand door, 
with pressure-held cover, through which the discs may be 
easily removed for inspection), gunmetal valves, safety 
valves, feed and check valves, and isolating valves. 
Metal for Engineering Products——A folder received 
from Messrs. Winget, Limited, Rochester, Kent, shows 
microphotographs and the physical properties of Mee- 
hanite, referred to in a recent article in our columns 
on this firm’s new foundry. The metal differs from 
cast-iron, the undesirable constituents being eliminated, 
while the structural form of the matrix and the quantity 
and form of the graphite are under positive and accurate 
control. 

Smoke Abatement.—In the om of smoke elimination 
advocated by Messrs. Smokeless Combustion Company, 
Limited, Danes Inn House, 265, Strand, London, W.C.2, 
preheated secondary air is introduced into the furnace 
and, by means of steam jets, is driven, when thoroughly 








were substituted. In spite of many adversities, by 
the end of 1933 many of the trees had reached 15 ft. 
height and the lines were fairly well stocked. In the 
following year, the work was pushed ahead, rather 
against the advice of the Forest Department, and the 
original belts were extended to a length of over five 
miles each, new series were started, and a total of 
112 miles was contemplated. On account of poor 
rains, some of this fresh work proved a failure. Success- 
ful work was done in 1932-1933 by ridging the belts 


were not liable to be drowned. It was found that 
sowing after February was not effective. Altogether 
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CATALOGUES. 


Transformers.—A1 folder, from Messrs. The British 
Compa, Limited, Bush House, 


Office.\and Library Equi .—Messrs, Libraco, 
Re Cannon ado E.C.A4, call atten- 


indexes, 


Telephones.—Messrs. The Reliance Telephone Com- 
Woodworking Machinery.—Under the title Plan Your 
Special Lathes.—Lists in English and German, relatin 


and C. Weipert, 


Push-Button Starters.—Equipment of the ironclad 


mixed with the rising hydrocarbons, on to the incan- 
descent bed of the furnace. A folder deals with the 
application, its advantages and costs, and also instances 
recent installations. 

Centrifugal Pumps.—The applications of centrifugal 
pumps to a great variety of duties forms the subject- 
matter of a booklet received from Messrs. Gwynnes 
Pumps, Limited, Hammersmith, London, W.6, and 
contains interesting [omen 4 data. An accompany- 
ing leaflet refers to history of the drainage scheme at 
Fiskerton in the Lincolnshire Fens, and to the Gwynne 
mer installed this year, driven by Ruston-Hornsby 
orizontal Diesel engines. 

Commercial Vehicles.—Four examples of modern road- 
transport units are dealt with in catalogues received 
from Messrs. The Associated Equipment Company, 
Limited, Southall, Middlesex. These are all of the ’s 


Mark II chassis type. The first, the Matador, provides for 
a payload of 7} tons, the Monarch for a paylead of 7? tons, 
while the Mammoth Major is a six-wheeler for 13 tons 


7 cwt., and a similar eight-wheeler carries 15} tons. 
Complete details of construction are given. 

Electrical and Temperature-Measuring Instruments.— 
Messrs. Kamden Electrical, Limited, 7]1, Fulham-road, 
London, 8.W.6, call attention in recent leaflets to instru- 
ments made by Hartmann and Braun for 
insulation testing, resistance measurement, standard 
direct-current volt-ammeter testing, and other similar 
work. These publications also deal with switchboard 
inscruments and thermo-electric, resist » optical and 
radiation pyrometers. 

Staybrite and Resistant Steels.—Messrs. Firth-Vickers 
Stainless Steels, Limited, Staybrite Works, Sheffield, 9, 
have sent us a copy of The Staybrite Book and @ catalogue 
containing much information on properties, manipulation 
and applications of rust-, acid-, and heat-resistant steels. 
In the first, domestic articles, cutlery and industrial 
articles made from Staybrite and Firth stainless steels 
are fully dealt with, and many of the manufacturers of 
goods made from them illustrate and describe their own 
products. ' ‘ 

Bnamel and Paper-Oovered Wires.—The requirements 
of high dielectric strength of insulating covering and 
low space factor of winding wires have been met by 
Messrs. The London Electric Wire and Smiths, Limited, 
Playhouse-yard, Golden-lane, London, E.C.1, by the 
introduction of their Leweos enamel and single paper- 
covered wire. A leaflet, giving particulars, shows that 
the total increase im diameter due to insulation is only 
4 mils, and the dielectric strength is approximately 
25 times greater than that of a double-cotton covering. 


Locomotive Superheaters.—The advantages of super- 
heating and exhaust-steam feed heating on locomotives 
are referred to in a folder received from Messrs. The 
Superheater Company, 60, East 42nd-street, New York, 
with which is associated Messrs. The Superheater Com- 





pany, Limited, Bush House, London, W.C.2. In this 
publication it is claimed that by superheating on the 
American railways many locomotives designed to provide 


a ratio of 3-25 to 3-5 h.p. per ton of trains handled are 
now loaded to 2-5 to 2-75 h.p. per ton, and giving 





excellent service. 
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** ENGINEERING”’’ ILLUSTRATED 
PATENT RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE ACTS OF 1907 AND 1919. 
The number of views given in the Specification Drawings is stated 

in each case ; none is mentioned, the Specification is not 

illustrated, 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of ipeci fications may be oblained at the Patent Office Sales 

nch, 25, ee Buildings, Chancery-lane, W.C.2, at 

the uniform price of 1. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, ya oy the abstract, unless the 
Patent has been sealed, when ** Sealed” is appended. 

Any person may, at any time within two months from 

advertisement of the acceptance of a Complete Speci ion, 

give notice at the Patent O. of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS 


404,004. R. C. Graseby, of New Malden. Syn- 
chronous Motor. (2 Figs.) September 26, 1932.— 
The stator is formed from two co-axial flanged soft-iron 
rings 3 and 5 fixed to a frame. Each ring has teeth 
9 projecting towards the other ring, the teeth of one ring 
inter-digitating with those of the other. The winding 
of the stator is formed as a coil 11 which is embraced 
between the rings. When the winding 11 is connected 
to an alternating-current power supply then the teeth 9 
of one ring are at any instant all of like polarity and the 
teeth 9 of the other ring are all of a polarity opposite 
to that of the teeth of the first ring. The rotor consists of 
® permanent disc magnet 13 having three pairs of poles 
15, each pole being divided into two pe seek 0 16 and 17, 
both, of course, of the same polarity. Each of the two 
sub-poles has an overall width about equal to the overall 
width of two adjacent teeth 9 of one ring. The magnet 
13 is fixed on a non-magnetic bush which is fixed on the 
rotor shaft. The weight of the rotor is so small that it 
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commences to run as soon as current is switched on to the 
stator, provided that there is a resultant force tending 
to rotate it; in other words, the moment of inertia of 
the rotor is such that appreciable movement can take 
place before the reversal of the current cycle takes 
place. In order to produce the resultant force that 
will cause initial movement to take place, the motor 
is arranged to lack symmetry, either magnetically or 
dynamically ; thus the poles of the rotor are not sym- 
metrical magnetically relatively to the poles of the stator, 
which result is obtained by removing a small amount 
of material from one side of some, but not all, of the 
poles. In consequence, the rotor will, when the stator 
is not magnetised, take up a certain position of equilibrium 
by attraction between the magnetised rotor poles and the 
soft-iron stator poles. When current is switched on to 
the stator, the position of equilibrium is different and 
the rotor is pulled over to such position ; if its inertia is 
correct, the rotor will start rotating, but if not it will 
remain stationary in its new position. A similar result 
as regards starting may in certain ciroumstances be 
obtained by having the weight of the rotor unbalanced. 
The rotor may start to rotate in either direction. Te 
prevent this, a practically frictionless check is provided 
so that the rotor can only rotate in a predetermined 
direction. This check takes the form of a ball clutch, 
25, 29, 31. (Sealed.) 


INTERNAL-COMBUSTION ENGINES. 


420,509. E. J. Grieve, of Lincoln, and Ruston 
and Hornsby Limited, of . Internal- 
Combustion Engine. (4 Figs.) May 24, 1933.—A 
needle valve « is moun in @ casing and closes during 
the normal working of the engine in the forward or 
backward direction a passage c in the head of each 
cylinder. This passag icat between the 
combustion chamber « and the atmosphere through a 
number of openings r in the valve casing 6. The valve 
@ is closed to ite seat by a spring which is sufficiently 
8 to permit the valve to o m throughout the 
“ stopping ° od only during each compression stroke 
when 4 termined compression pressure has been 
reached. In order to prevent this valve opening when 
the engine is running normally, a comparatively powerful 
locking spring acts upon the stem A through a sliding 
bar and a cranked lever j pivoted at one end between 
lugs on « cap closing one end of the casing 6 and jointed 
at the other end to the sliding bar. The spring is 
anchored at one end to a of the engine casting 
and is connected at the other end to the bar. Tho 
pressure exerted by the spring is transmitted to the 











stem A of the needle valve a through an adjustable 
set screw s. For a multi-cylinder engine the single 
spring must be sufficiently strong to maintain closed 
during normal operation of the engine all of the com- 
pression-relief valves a leading to the combustion 
chambers, For releasing the compression-relief valve a, 
the end of the bar remote from the spring is jointed to 
one end of a bell-crank lever which is pivoted on a plate 
bolted to a bracket extending from a part of the engine 
casting. A shaft supported at one end in the plate 
and bracket has secured to its other end the hand wheel 
for controlling the stopping, starting, and reversing of 
the engine. The shaft also carries a cam to engage a 
roller on the bell-crank lever. When it is desi to 
bring the engine to rest, the hand wheel is turned to 
the “ stopping ” position, when the shaft will be partially 
rotated so that the cam swings the bell-crank lever to 
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slide the bar, whereupon the levers j will be swung on 
their pivets and their engaging set screws s moved 
away from the ends of the valve spindles h. The valves 
a will then be released from the action of the powerful 
locking spring, when they will be free to open upon a 
predetermin pressure above atmosphere arising in 
the combustion chamber against the action of their 
closing spring. As soon as the supply of fuel is cut off 
the speed of the engine will be me as the pistons 
compress upon their compression strokes air induced on 
their previous suction strokes. The pressure in each 
cylinder then rises as each piston continues its instroke 
until it reaches a predetermined amount, when its needle 
valve will open against its closing spring. Air under 
pressure will be released from the cylinders, thereby 
preventing the energy which has been accumula in 
compressing the air charges from being returned to the 


engine. (Sealed.) 
MINING METALLURGY, &c. 


420,815. The Gas Light and Coke Company, of 
Westminster, and S. Hay, of Westminster. Screen- 
ing Apparatus. (3 Figs.) May 8, 1933.—Material to 
be screened passes from a hopper to the screen thro a 
chute controlled by a counterweighted closing valve. 
The screen is a number of endless flexible ropes 4 guided 
by grooved pulleys, any one of which may be itivel 

driven, so that the whole conveyor can be moved forwar 

thus carrying material falling upon the screen from the 
chute. General tensioning of the ropes is given by 
means of screw adjustment to idler pulleys and individual 
tension by spring-pressed jockey rollers 9. Below the 
o tive fli ¢ of the ban 4 a number of spaced rods 
1l are provided at right angles to the bands. These 
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rods 11 are mounted in groups on side plates 12 to form 
interchangeable sets of grids of different pitch, so that 
the grids may be removed and other grids substituted 
having a different ing, thus determining the size 
of particle which will pass through the screen into the 
chute 13. Material of larger size carried along by the 
bands 4 is ejected from the machine over the chute 14. 
It will be noticed that the spacing apart of the pulleys 
to enclose an open space leaves room for the removal 
of the material screened. Pivoted side plates 15 are 
provided to prevent material falling over the edges of 
the screen. Certain of the bars at right les to the 
bands 4 may be grooved to assist in the Pa:, ul of the 
bands 4. @ spacing between the ropes may be varied 
oy moving the ropes so that they only occupy every 

ternate or every third or other groove in the 
rods. This may done when the ropes are in move- 
ment by inserting a device having a number of prongs 
with the 
therewith, 





the device to a position at right angles to the ropes, the 
latter will be thrown apart and into different grooves.— 
(Sealed). 


RAILWAYS AND TRAMWAYS. 

415,229. The United Steel Companies, Limited, 
of Sheffield, and B. G. Mason, of Workington. 
Chairs and Sleepers. (3 Figs.) June 1, 1933.— 
The chair is formed from a single piece of rolled-stee| 
plate with two upstanding jaws 2 and 3. The jaw 2 is 
shaped internally to conform with the shape of one 
side of the rail, and the jaw 3 forms an abutment for 
a key 5, which may be of wood or steel, to secure the 
rail in position. The inner surface of the jaw has 
horizontal serrations 6 to assist in retaining the wooden 
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key 5 in place. The jaws 2 and 3, connected by base 
portions extending beyond the width of the jaws, are 
each flanged outwardly at either side to form ribs 7 and 8 
acting as buttresses to stiffen and strengthen the jaws, 
As shown, the ribs or wings 7 and 8 are each so curved 
as to spread outwardly in directions parallel with the 
longitudinal axis of the rail, the lower portion of each 
rib gradually merging into the base portion of the chair, 
which portion extents beyond the width of the jaws 2 
and 3, and is curved in plan. The chair rests on the 
sleeper, which is of rolled-steel trough section. The 
chair has on its under-surface four projections of rect- 
angular cross section, which meet ee rr ey ge 
projections on the sleeper. The projections are rolled 
ribs which extend the length of the chair. (Sealed.) 


STEAM ENGINES, BOILERS, &Xc. 


415,517. John Thompson Water Tube Boilers 
Limited, of Wolverhampton, and G. A. Plummer, 
of Wolverhampton. Water-Tube Boiler. (2 Figs.) 
April 5, 1933.—The boiler has lower drums and two upper 
steam and water drums, the lower drums being con- 
nected each to its upper drum by banks of steam genera- 
ting tubes 13 and 14. The mud drums are interconnected 
by water-connecting tubes. The steam and water drums 
are interconnected by water-connecting tubes and also 
by steam crossover tubes. Steam is withdrawn from 
the rear drum by an outlet 16, and that drum is provided 
with a gauge glass. The normal steam crossover tubes 
are so designed that they will provide the maximum 
required resistance to steam flow. In addition to these 
normal crossover tubes supplementary steam crossover 
tubes 19 are provided between the front and rear drums. 
These supplementary tubes 19 do not open directly into 
the steam space of the front drum as do the normal 
crossover tubes, but into a chamber 23 which is inside 
the boiler, this chamber 23 being connected to the 
water space of the front drum and to the water-connecting 
tubes and being connected also by ports 27 to the front 
drum at about the normal water level. This chamber 23 








is formed by one side of the drum and by a wall 29 
bent to be parallel with it, sealed at its top and at its 
two ends to the side and projecting downwardly 
far enough to be sealed by the water in the drum at its 
lowest possible working level. To avoid foaming the lower 
end of this wall is turned in close to the side of the 
front drum. The ports 27 are of inverted Vshape. These 
ports are at such a height that when the boiler is working 
at low load they are completely covered by the water 
in the front drum. Consequently at low load the chamber 
23 is completely water ied and no @ iable amount 
of steam can pass through tlie supplementary tubes; 
thus the pressure loss between the drums is a maximum. 
When the load on the boiler is increased and the excess 
pressure created by the normal steam crossover tubes is 
increased, the increasing excess ure causes a depres- 
sion of the water level in the front drum, and by 5° 
doing gradually and progressively uncovers the inverted- 
V ports 27. This permits steam to pass from the front 
drum into the chamber 23 and thence by the supple- 
men steam crossover tubes 19 to the rear drum. 
Thus resistance to steam transfer from the front 
drum to the rear drum is reduced, and so consequently 
is the rising of the excess pressure in the front drum, 
with the result that the water in the front drum 


rongs between the ropes and contacting | remains at a level within the limits predetermined by the 
iagonally across the ropes. Then on twisting | position and size of ‘the inverted-V ports. 


(Sealed. ) 
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SHIPPING, ENGINEERING AND 





MACHINERY 


EXHIBITION AT OLYMPIA. 


INCORPORATING THE FOUNDRY TRADES EXHIBITION. 








Tue Shipping, Engineering and Machinery Exhibi- 
tion opened yesterday at Olympia, and closing 
on Saturday, September 28, incorporates this year 
the Foundry Trades Exhibition and, in consequence, 
its scope is wider than in former years. In any 
case, it is a mistake to regard the Exhibition as 
dominated by the first descriptive word of its title, 
for, although a large number of the displays are 
more or less directly concerned with shipping, the 


Fig. 1. 








section in the motor-car exhibition, but marine 
machinery, both for propulsion and auxiliary 
purposes, is well illustrated, and the exhibition is 
particularly rich in displays of instruments and 
apparatus of the kind that are necessary for the 
effective running of a modern vessel. Experiment 
and investigation, too, are illustrated in an informa- 
tive manner. 

Certain of the stands in the exhibition, show 




















matter when the circulating pump draws from a 
river or sea or other source liable to such contamina- 
tion. The inlet and outlet branches of the apparatus 
are arranged in line so that it can be readily inserted 
in a circulating pump suction pipe, no settling 
chambers, &c., being required. Reference to Figs. 
1 and 2 will make clear the construction and 
operation of the strainer. 

The strainer shown on the stand has branches 
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; 22in. in diameter and is capable of dealing with 
Fig.3. 474,000 gallons of water per hour. Essentially the 
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engineer whose interests lie in other directions 
will find those interests also catered for. This 
catholicity of aim is, indeed, reflected in the list of 
Institutions, Associations and Societies, some 65 
in number, that are paying official visits to the 
Exhibition. It is further emphasised when the 
number of stands devoted to engineering materials 
and processes is considered, such displays being 
applicable to the industry generally. We stress 
this aspect of the Exhibition for the reason that, 
accompanying the growing tendency to segregation 
and specialisation amongst engineers, there seems 
an inclination to assume that there is nothing to be 
learned from branches other than that with which 
the individual is concerned. At the same time, 


the shipowner, naval architect and marine engineer 
will find that that part of the title of the Exhibition 
appealing to them does not belie its contents. 

It is true that actual examples of motor boats 
and so forth do not now figure in the exhibits, these 
having been transferred, of late years, to a special 










machinery constructed by the participating firm in 
filling an order. A case in point is seen in the 
display of Messrs. Hick, Hargreaves & Company, 
Limited, Soho Iron Works, Bolton, in which a 
two-stage electrically-driven vertical-spindle con- 
densate extraction pump for a power station near 
London is shown. The pump has an output of 
450,000 lb. of condensate per hour against a head of 
140 ft., and two pumps are provided for each of 
the 75,000 kW turbo-alternators in the station. 
Other examples of condensing plant are included, 
e.g., @ single-stage condensate extraction pump, a 
‘* Hivac ’’ two-stage enclosed-type steam-operated 
air ejector, and a Bailey and Jackson self-cleansing 
rotary strainer. This last we illustrate in Figs. 1 
and 2, adjoining, and in Fig. 4, on Plate XV, for, 
although the system has been in use for some time 
the strainer exhibited and now described is equipped 
with a recent development. The object of the 
rotary strainer is to prevent the choking of con- 





denser tubes with leaves, seaweed and other floating 


machine consists of a straining drum rotating at a 
speed of 1 r.p.m., the circulating water being 
passed through the drum at its lower part, and 
the intercepted debris being washed off by a current 
of clean water, passing through the drum in the 
opposite direction from the circulating water, in the 
upper part. The power required for the drive is 
2 brake horse-power, and the standard motor speed 
is 1,440 r.p.m., suitable worm reduction gear being 
fitted. The strainer drum is formed with radiating 
spokes and has a ring of teeth on its periphery, 
thus resembling a spur wheel. The teeth of the 
wheel mesh with the driving pinion and the spaces 
between the spokes are filled in with brass strips of 
a somewhat waved form with their surfaces parallel 
to the axis of the drum. These strips are between 
3in. and 4in. deep. The adoption of this form 
of strainer, instead of a more conventional grid, 
prevents any interlacing of fibrous material 
suspended in the incoming water, this material 
being entrapped in a manner which enables it to 
be easily washed out again. The water to be 
strained enters and leaves the machine by quad- 
rantal ings covering practically the whole of the 
bottom half of the drum. 

The grid-washing water, which is derived from 
the cleaned circulating water, is introduced through 
a comparatively small pipe which opens into 
a chamber covering a single sector of the drum. 
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The loss of head in the circulating water stream, 
due to the interposition of the strainer, amounts to 
1 ft. of water only.’ In strainers in which the pressure 
inside the casing exceeds 8 lb. per square inch, a 
valve, the recent development previously alluded 
to, is fitted on the discharge outlet of the cleansing 
water. When the valve is shut the pressure in the 
top half of the casing is the same as that in the 
bottom half, and there is no possibility of the fouled 
cleansing water finding its way back to the incoming 
stream of circulating water. Of course, the same 
object can be secured by close contact of the drum 
and casing at the zone of division between the top 
and bottom halves, but such surfaces wear with 
gravel-carrying water, whilst the hydraulic balancing 
remains always positive in action. The valve is 
opened intermittently, generally at intervals such 
that each sector of the drum is cleaned once in every 
two revolutions. The valve is operated by a 
hydraulic cylinder which is controlled by the cam- 
operated valve seen near the circulating water inlet 
branch in Fig. 4. The cams are driven from the 
drum shaft and the apparatus therefore starts and 
stops automatically with the circulating water. 
These strainers are made in various sizes with 
capacities up to 5,000,000 gallons per hour. 

Messrs. Hick Hargreaves’ other exhibits include 
examples of high-pressure and back-pressure steam 
turbines and two examples of water-cooled rotary 
air compressors. A single-stage com r or 
vacuum pump is shown in Fig. 5, Plate XV. The 
example exhibited has a compressing capacity of 
155 cub. ft. of free air per minute against a pressure 
of 40 lb. per square inch. Used as a vacuum pump 
it will maintain a vacuum of 27 in., with the 
barometer at 30 in., and will handle 125 cub. ft. of 
rarefied air per minute, The machine runs at a 
speed of 1,440 r.p.m. and, as shown in the illustra- 
tion, is direct driven by a motor. The compressor is 
of the well-known moving blade type, but wear of 
the cylinder and friction are prevented by carefully 
adjusted rings which limit the outward movement 
of the blades. The rotor shaft is carried in roller 
bearings and spring-actuated glands are employed. 
The water-cooling space is extended to the covers 
holding the outer bearing races in place and carrying 
the glands. Forced lubrication is provided by 
mechanical lubricators operated from the end of the 
rotor shaft. Control is effected by pressure- 
operated electrical switches. The other compressor 
shown has two stages and an intercooler. It is also 
arranged for direct electrical drive and has been 
developed for use in mines or other situations where 
space is limited, the relatively high speed of running 
enabling external dimensions to be reduced. The 
capacity is 310 cub. ft. of free air per minute at a 
working pressure of 80 lb. per square inch when 
running at a sped of 960 r.p.m. 

From the representative examples of air-com- 
pressing plant and pneumatic tools shown by 
Messrs. Broom and Wade, Limited, High Wycombe, 
we select one of the firm’s most recent products in 
each section. The portable air compressor illus- 
trated in Fig. 6, on Plate XV, is remarkable for 
its light weight relative to ite delivery capacity. 
The total weight is only 14 cwt., whilst the output 
is 60 cub. ft. of free air per minute at a pressure 
of 100 bb. per square inch, when running at a 
speed of 1,200 r.p.m. The compressor is driven 
by a two-cylinder petrol engine, and has itself two 
cylinders, The four cylinders are cast in one block, 
the engine pair occupying the centre and the 
compressor cylinders being arranged one each side 
of them, thus forming a single light and compact 
unit. The inlet and outlet valves of the engine 
cylinders are mechanidally operated, and are placed 
side by side, the stems being enclosed. The com- 
pressor valves are concentrically arranged directly 
over the pistons. The inlet valve is of the mushroom 
type, and is mechanically operated, and the delivery 
valve is of the spring-loaded plate type, this 
arrangement affording maximum efficiency. All 
the compressor valves are readily accessible without 
removing the cylinder head. Both the engine and 
compressor cylinders are water-cooled, the cooling 
system consisting of a positively-driven circulating 
pump and a fan-cooled radiator. Lubrication is 
effected by a gear oil pump driven from the crank- 
shaft, the suction in the crankcase being provided 
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with a readily-accessible filter, and the delivery to 
the main bearings and connecting-rod big end being 
made through ducts and drilled holes in order to 
avoid the use of piping. An effective air-cooled 
after-cooler is fitted between the compressor outlet 
and the, receiver inlet, The receiver is provided 
with three valves for hose connections, and the 
fuel tank is placed above it. The compressing unit 
is housed in bya permanent top with removable sides. 
The whole plant is mounted on a carriage with two 
wheels with a laminated sprung axle and having 
pneumatic tyres. An effective over-run drawbar- 
operated brake is provided so that the plant can 
be safely towed at high speeds behind a lorry or 
motor car. A front support, which is readily 
adjustable, enables the plant to be stabilised for 
operation, 

The example selected from the range of pneumatic 
tools also demonstrates reduction of weight without 
decrease of power. The tool, which is known as the 
Broomwade No. 1 Die Grinder, is illustrated in 
Fig. 3, on page 265. The power provided, with a 
total weight of less than 3 lb. and a length of 15 in., 
is sufficient to drive a vitrified wheel 1} in. in 
diameter, or a Bakelite wheel 2} in. in diameter at 
a speed of 15,000 r.p.m. The construction will be 
evident from the section given in the illustration. 
The rotor and spindle are mounted in ball bearings, 
and the spindle casing forms an effective hand 
grip. 

The tool, as its name implies, is intended for 
use in finishing dies and other parts of irregular 
contours but it can, by means of suitable attach- 
mente, ¢.g., collets and holders, be used with mounted 
grinding wheels of special shapes. Thus, rivet snaps 
can be ground and re-cupped without having to be 
annealed or rehardened by mounting the cup in a 
lathe chuck. The length of the tool also enables 
positions difficult of access, such as the bottoms 
of cylinders after welding, to be reached. It can 
also be used to drive rotary files, saws, or wire 
brushes up to 1 in. in diameter. The remaining 
tools include types for drilling, reaming, screw 
driving, nut and stud running, sanding, &c.; a 
simple and strong squeeze riveter for closing rivet 
heads at uniform pressure by compressive action 
only is also shown. 

The exhibit of Messrs. G. and J. Weir, Limited, 
Cathcart, Glasgow, 8.4, illustrates the variety of 
this firm’s products in addition to that with which 
the name of Messrs. Weir was originally identified, 
the vertical direct-acting boiler feed pump. This 
is, however, represented by a pair of 6 in. by 8} in. 
by 18 in. stroke pumps, and a boiler feed pump 
recently removed from 8.S. Mauretania after 27 
years’ service. The major part of the exhibit we 
hope to deal with in a later issue; in the mean- 
time, however, we illustrate, in Fig. 7, Plate XV, 
an example of a different type of pump, viz., the 
Weir Electrofeeder. The pump is of the multi- 
stage centrifugal type, arranged for direct coupling 
to an electric motor, though the motor is not included 
in the exhibit. The pump illustrated has a capacity 
of 330,000 Ib. of feed water with a discharge pressure 
of 750 lb. per square inch. 

The display of machinery on the stand of Messrs. 
W. H. Allen Sons and Company, Limited, Queen‘s 
Engineering Works, Bedford, illustrates by its 
variety a wider range of the firm’s activities than 
can be covered by this account. Perhaps the most 
striking exhibit is an eight-cylinder vertical four- 
stroke-cycle heavy-oil engine of the airless injec- 
tion cold-starting type, and generating 730 brake 
horse-power at a speed of 510 r.p.m. The engine 
is coupled to an Allen 500 kW 2650 volt direct- 
current generator. The commutator is constructed 
of materials resistant to the action of fuel-oil vapour. 
The general features of this new design are shown 
very well in the illustration of a six-cylinder engine 
of the same type given in Fig. 52, Plate XX. 
The framing of the engine is of welded steel, the 
cylinder block being connected to the baseplate 
by C-shaped structures, so that there are no columns 
or other obstructions on the front of the engine. 
This is closed in by plating provided with doors. 
Easy access is thus provided to all working parts, 
both for inspection and overhaul, and little space 
is required for the removal of the crankshaft, &. 





The valve and push-rod gear is enclosed, but the 


valves are easily removable for inspection. The 
cylinder heads are independently detachable, and 
provide open-type combustion chambers. The 
pistons have concave crowns and direct injection 
into them is provided. This, coupled with careful 
design of the injection system, the pumps being 
adjacent to the fuel injectors for each cylinder, 
gives a low fuel consumption under all conditions, 
this being between 0-385 lb. and 0-412 Ib. per 
brake horse-power hour at full load, the higher 
figures being for the smaller engines of this type. 
The camshaft runs in oil, and is driven from the 
crankshaft by an adjustable silent-running chain. 
The governor is of the centrifugal type, with 
adjusting gear. The working parts of the engine 
are pressure-lubricated by a positively-driven gear 
pump. Both the fuel and lubricating oil systems 
have filters which can be cleaned while the engine 
is running. 

The eight-cylinder engine exhibited is the largest 
size of a range suitable for marine auxiliary and 
land power purposes, as well as for the propulsion 
of small marine craft. For the latter purpose, 
three-cylinder and five-cylinder units are supplied, 
fitted with oil-operated combined reversing and 
reducing gear, and develop 100 brake horse-power 
per cylinder at 560 r.p.m. Of the other types of 
vertical oil engine shown, one is a six cylinder, 
160 brake horse-power unit, complete with mech- 
anical reverse gear of the epicyclic type with forced 
lubrication, the gear forming an integral part of the 
engine. A third engine is a six-cylinder 100-brake 
horse-power unit fitted with reversing and reducing 
gear, and having a speed range up to 1,120 r.p.m. 
This engine is of a design suitable for situations in 
which only low headroom is available. 

A representative exhibit is the turbine-driven 
circulating pump for marine use illustrated in 
Fig. 8, Plate XVI. The turbine is of the single- 
stage impulse type, and drives the pump through 
single helical speed-reduction gears, which are 
totally enclosed and are lubricated from the 
turbine pressure-oil system. The pinion is an 
integral part of the turbine rotor shaft. The 
turbine is fitted with an emergency overspeed 
governor, a hand-operated nozzle control valve 
being fitted for overload duty. The turbine 
blading is of Hecla A.T.V. steel. The maximum 
output of the turbine is 256 brake horse-power. 
The pump is of the Allen centrifugal type, and has 
branches 27} in. in diameter. The normal duty is 
15,300 gallons per minute against a head of 30 ft., 
but the set is capable of an overload performance of 
17,500 gallons per minute against a head of 35 ft. 
The casing and impeller are of the highest-quality 
gunmetal. The shaft is of forged bronze, and is 
carried right through the casing, an outside bearing 
being fitted on the side remote from the turbine. 

An example of Messrs. Allen’s steam-driven 
generating sets is given in Fig. 10, Plate XVI. 
The engine is of the compound central-valve type, 
with cylinders 8} in. and 13} in. in diameter by 
6}-in. stroke. It is designed to run at a speed of 
400 r.p.m. with a pressure at the stop valve of 
170 lb. per square inch, and a back pressure of 25 |b. 
per square inch. The direct-current generator has 
an output of 60 kW at 115 volts, and is of the 
shunt-wound pipe-ventilated type with pedestal 
bearings. The engine and generator are mounted 
on a common baseplate of welded steel construction. 
Special attention has been paid in design to the 
governing and lubricating systems. The former 
includes an emergency governor, in addition to 
the usual crankshaft type speed governor, and the 
latter includes duplicate lubricating oil pumps and 
a tubular-type oil cooler, the circulating water for 
which is delivered by a centrifugal pump driven 
through gearing from the generator shaft. A quite 
different product is illustrated in Fig. 11, Plate 
XVI. This is a totally-enclosed winch motor 
for use in exposed positions in vessels where the 
auxiliaries are electrically operated. The output 1s 
33 h.p., and the complete machine is capable of 
lifting a weight of three tons at a speed of 120 ft. 
per minute. The watertight casing, seen on the 
top of the motor, contains the controller, which 
is of the drum type, enabling the necessary changes 
to be made for full load or slack-rope manipulation. 

Our ‘final example of Messrs. Allen’s products 
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again demonstrates the variety of work undertaken 
by the firm. This is shown in Fig. 9, Plate XVI, 
and is a steam circulator on the Miersbe system, 
conbined with a separator and trap. Difficulty is 
very often experienced in steam-heating circuits 
in securing proper circulation of the steam, the 
rate of movement depending upon condensation, 
the condensate necessitating the provision of 
numerous steam traps for its removal. The steam- 
circulating apparatus shown introduces a small 
amount of make-up steam into the circuit steam. 
It consists of a circulating valve constructed on the 
principle of the injector, a steam separator which 
Temoves the condensate from the circulating 
system, and a steam trap for collecting and dis- 
charging the condensate. The three parts are 
connected in a completely-closed circuit, “the 
injected make-up steam picking up the circulating 
steam and drawing it through the separator in 
which the condensate is removed and delivered to 
the trap. The heating steam is stated to be kept 


. constant circulation throughout the system, 


and the total amount of steam used to be markedly 
reduced, so that the fuel consumption is corre- 
spondingly decreased, whilst uniform heating is 
maintained at all parts, even those most remote 
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small, portable machine 
tool. has invaded _ the 
province of the hand 
tool. Power-driven drills, 
screw-drivers and grind- 
ers, designed to, be held 
in the hand, are finding 
increasing favour as 
fitters’ and. erectors’ 
tools, even, in the heavy 
industries where the sole 
representative, of _ their 
class, for many years, 
has been the pneumatic 
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Mesars. Black and Decker, 
Limited, . of. Slough, 
Bucks, includes a , wide 
range of such appliances, 
of which we select a few 
examples, The first of these, illustrated in Fig. 12, 
Plate XVI and Fig. 14, above, is a 9-in, High Cycle 
sander. The body, of aluminium alloy, contains the 
motor in the middle section ; the cable lead .being 
through the end cover forming the handle, which 
also contains the control switch, and the other end 
cover housing the gears and the, spindle carrying 
the wheel. Both covers are attached to the middle 
body by bolts, and can be readily removed for 
overhauling the working parts, The motor is air- 
cooled through slots so arranged that the exhaust 
air does not. blow in the operator’s. face. The 
bearings are grease-packed, and are further pro- 
tected against the ingress of grit by labyrinth seals, 
The running speed, can be either 3,700 r.p.m. or 
4,300 r.p.m. as required. The weight of the tool 
is only 17} lb., and particular stress is laid upon 
its excellent balance in the operator’s hand; one 
end cover forming a handle and the other hand- 
grip being screwed into one side of the casing 
containing the final drive. It can, be transferred to 
a socket on the other side to suit the operator's 
convenience. If desired, a wire wheel brush can 
be substituted for the sanding disc, and if a cup 
grinding wheel is fitted, the machine can be used 
for finishing concrete. The tool can be used as an 


hammer. The display of |, 


axially-mounted buffer or grinder by changing the 
"Dey : 

The portable rotary planer illustrated in Fig. 15, 
annexed, is substantially a modification ,of the 
same tool, the right-angled final drive being retained, 
but a shaped disc carrying three plane irons taking 
the place of the sanding disc. Each blade is held 
by two screws, and can: be quickly adjusted for 
deep or shallow cutting. . Two dises, both, 5 in, in 
diameter, are supplied with each planer, one being 
practically flat for surfacing work, and the, other 
more deeply, rounded, for gouging. Suggested 
applications ,of the planer are for rough-surfacing 
wood floors or boat, hulls, shaping heavy timbers, 
bevelling planks,, removing branded marks from 
packing cases, and in general, such operations as 
would usually be. carried out with a jack-plane or 
adze. The motor is suitable for either direct, or 
alternating current, and is listed for 32, 110, 220 
and 260 volts supply. Of the numerous portable 
electric drills shown, which range from jf, in., to 
1} in. in capacity in steel, the firm’s new “stream- 
line ” }-in, drill: may be mentioned as of particularly 
light and. compact design. 

The. portable grinding, scaling, and drilling tools 
associated with the trade names of “‘ Skatoscalo ” 
and,‘ Multi-flex *” are well known among engineers, 
especially those concerned with the maintenance of 
boiler plants, and from: time to time many of these 
and. other products of Messrs, F; Gilman, (B:8.T,), 
Limited, 221, High-street, Smethwick, have been 
described in the columns of EN@rvEnnkinc.,, The 
firm’s display, includes, in. addition to the familiar 
appointments of the boiler-house, a wide range of 
machines for wire-brushing, sanding, and generally 
cleaning and. trimming castings of all kinds, together 
with a variety of the small accessories, most con- 
veniently classed as ‘‘ gadgets,” which, in the hands 
of an intelligent operator, add so much to the scape 
and adaptability of this: type of small tool. As a 
typical|example we illustrate in Fig. 16,;annexed, 
a bench handle grip, to convert the portable ‘‘ Multi- 
flex.’ grinding head temporarily to a fixed grinder, 
for use in cases where it may. be preferable to bring 
a succession .of small jobs to the grinding wheel, 
rather than apply the wheel to the job.) |A) fitting 
of a rather more permanent kind is shown.in Fig. 13, 
Plate XVI, and comprises'a small pedestal support- 
ing, fast and loose pulleys, with a. simple belt- 
shifting gear, and a short length of flexible shaft 
terminating, in this instance, in.a cup-shaped wire 
brush. Pedestals of this pattern are made to take 
flexible shafts up, to 8-mm. diameter, and the list 
of stock attachments for particular purposes includes 
rasps, millers, polishing bobs, engraving tools, profile 
grinding shapes, sanding heads, and special grinding 
wheels of various kinds, ; 

The. more effectively a strainer functions, the 
more it tends to defeat its own purpose by trapping 
foreign matter in the fine passages through which 
the filtered fluid must pass. Periodical cleaning is 
therefore essential to efficiency, and, much in- 
genuity has been expended in devising means for 
removing the entrapped sludge without undue 
interference with normal operation. The principle 
of straining between plates, as exemplified in the 
Auto-Klean strainer, lends itself to rapid cleaning 
by blades assembled between the plates and 
rotated by an external handle, and has been 
employed fora number of years in connection with 
the fuel and oil supply. to small internal-combustion 
engines. Where the quantities passing are large, 
however, fully automatic cleaning can be arranged 
with advantage, and. this has been done in several 
of the larger units displayed on the stand of Messrs, 
Auto-Klean Strainers, Limited, 40, Trinity-square, 
London, E.C.3. The strainers exhibited range in 
capacity from 5 gallons to 250 tons per hour, the 
latter quantity being the designed duty of each 
of four strainers constructed for the lubricating 
oil system of the M.V. Stirling Castle. One of these 
units is shown opened up for examination. 

Several interesting features of design and operation 
are embodied in the “ Lolos’’ Automatic Strainer, 
which is illustrated in section,in Figs. 17 and 18, 
page 269, and in outside elevation in Fig. 26, Plate 
XVII. The body is of welded steel, galvanised, 
and contains a strainer cage consisting of a cylindrical 





frame, 9 in. in diameter and 12 in. long, having a 
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closely pitched screw thread turned on its outer 
surface, in which is wound non-corrodible steel 
wire of such a diameter that the spaces between 
successive coils provides a continuous slot of the 
desired width, through which straining is effected. 
The oil to be cleaned passes inwards between the 
coils of wire, and as the extracted solid matter 
accumulates on the outer surface of the wire wind- 
ing a pressure difference is set up between the inlet 
and outlet of the strainer. When this difference 
reaches a predetermined value, usually about 2 Ib. 
per square inch, the pressure forces up a spring- 
loaded servo-piston in the small cylinder seen on the 
right of the sectional elevation and thus operates 
the automatic starter of a j-h.p. electric motor, 
vertically mounted on one side of the strainer body. 
Through a crank and connecting rod the motor 
actuates a semi-rotary p inside the strainer 
cage, which forces a sail qutnlity of the filtered 
oil outwards between the wire coils, so washing out 
the deposited sludge. The sludge falls clear in 
the annular space between the strainer cage and the 
strainer body and collects in a branch known as the 
“sludge outlet,”” which is normally closed by a 
valve. The bottom of the sludge chamber slopes 
towards the outlet to facilitate the periodical 
clearing. The sludge can, of course, be washed out 
by opening the oil inlet valve and the sludge valve 
simultaneously. The removal of the sludge from 
the wire coils allows the pressure difference across 
the strainer to return to normal, and the automatic 
switchgear then cuts out the motor until the pressure 
again builds up sufficiently to move the servo- 
piston. The motor is designed to work with alter- 
nating current or direct current supply, and is 
geared to give a final speed of 26 strokes per minute 
of the pump. The cleaning process requires from 
2 to 10 strokes, according to the state of the oil. 
The pump cleans only a portion of the cage at each 
stroke, a ratchet mechanism rotating the cage 
slowly so that every part of the wire winding is 
subjected to the reverse flow of clean oil. Pressure 

are connected to the inlet and outlet branches, 
which are 4 in. bore in the model described, and a 
small Auto-Klean strainer is fitted in the pipe 
supplying the servo-cylinder, as the pressure is 
imparted to the piston by oil which has not passed 
through the main strainer cage. The action is 
entirely automatic, and the use of wire as a straining 
medium enables the apparatus to be designed with 
a mesh as fine as 0-0001 in. The Lolos fine fuel 
filter shown on the stand has a space of 0-0005 in. 
between the coils of wire. 

Strainers for lubricating oil are not likely to be 
used for other fluids or even for widely different 
grades of oil, but apparatus for cleaning such com- 
mercial products as enamels and paints must be so 
designed that a change from one grade or colour 
to another can be readily accomplished without 
risk of contamination. The “8S” series of Auto- 
Klean strainers has been designed with this feature 
in view. One isillustrated in Figs. 27 and 28, Plate 
XVII. The straining unit is a drum of stainless 
steel gauze contained in a body casting capable of 
withstanding the full pressure in the pipeline. The 
drum is kept clear by rotating it past a sludge 
collector and simultaneously passing a reverse flow 
back through the gauze, the extracted matter being 
deposited in a sump from which it can be periodically 
removed. The reverse flow is produced by pump 
plungers, which can be seen in Fig. 28, actuated by 
an eccentric and rocking levers. The drive shown 
is by belt, but an independent motor drive can be 
fitted if desired. The working parts are simple 
and interchangeable, and the cover is secured by a 
hinged bar and wing-nut, so that the strainer can 
be cleaned out, a new drum inserted, and straining 
resumed on a different »olour in a few minutes, with- 
out the use of tools. It should be mentioned that, 
in addition to the types described, a number of 
smaller sizes of Auto-Kiean strainers are exhibited, 
suitable for the fuel and lubricating oil systems of 
motor craft, petrol and paraffin motors, and the 
small Diesel engines now extensively used for 
industrial purposes, 

The exhibit of Messrs. Siemens Brothers and 
Company, Limited, Woolwich, London, 8.E.18, 
may be divided into three groups, all directly con- 
cerned with shipping, there being navigational aids, 





engine-room instruments of various sorts, and wire- 
less equipment. Most of the exhibits are of well- 
i apparatus and many have already been 
described in these columns. The electric ship’s 
telegraph illustrated in Figs. 19 and 20, page 269, 
and Figs. 29 and 30, Plate XVII, does not, however, 
fall in the latter category. A characteristic of the 
telegraph which is used for communicating bridge 
orders to the engine room, docking positions, &c., 
is that the system is operated by current at 4-5 volts 
only, supplied by a battery of three dry cells. 
Apart from the advantage of independence of the 
main circuit of the ship, the use of a low voltage 
current virtually eliminates risk of damage from 
short circuit in the connecting cables. The principles 
of operation of the telegraph are shown in the 
diagrams given in Figs. 19 and 20, and the general 
appearance in Figs. 29 and 30. The pointer of the 
receiving instrument forms part of a moving-coil 
current-measuring device, the current to this device 
being controlled by a rheostat operated by the trans- 
mitter lever. This lever is fitted with a sector 
serrated to correspond with the number of orders to 
be transmitted, the serrations engaging with a pin on 
a spring-loaded lever. Movement of the operating 
lever by depressing the spring lever causes a contact 
to close and a current impulse to be transmitted, an 
audible indication that a change of order has been 
made being given by the clicking noise of the lever 
pin settling into the next serration. The current 
impulse may be of short duration and it is, therefore, 
caused to excite a relay provided with hold-on 
contacts and fitted in the receiving instrument. The 
hold-on circuit passes through contacts which are 
normally closed, but which open when the lever of 
the receiving instrument is moved in acknowledg- 
ment of the order. A signal bell at this instrument 
thus begins to ring as soon as an order is given at the 
transmitter and continues to do until the order is 
acknowledged, this action being signalled on the 
transmitting dial by movement of the usual pointer. 
The dials of all the instruments are sector shaped 
in order to reduce the arc through which the operat- 
ing levers require to be moved. The battery has 
dry cells of the firm’s “ Inert ” type and, it is stated, 
does not require renewal oftener than once a year. 

The exhibit of Messrs. Dobbie, McInnes and 
Clyde, Limited, 57, Bothwell-street, Glasgow, C.2, 
embraces a number of interesting new instruments. 
Some of these are shown in outside view in Figs. 31, 
$2 and 33, Plate XVII, and in section in Figs. 21, 
22 and 23, on page 271. The instrument shown 
in Fig. 31 is a separating and throttling steam 
calorimeter, which is a considerable improvement 
on the firm’s earlier type. The size has been 
much reduced, so that there is a smaller radiating 
area requiring to be lagged. The separator unit 
is contained in the T-shaped part in the centre 
of the illustration. In the horizontal part, the 
steam flow is made to double back upon itself 
twice, an arrangement which provides a self-jacketing 
effect. The vertical part is a receiver for the 
mechanically-separated moisture, and is provided 
with a gauge tube and drain valve. The throttling 
unit, to the right of the illustration, is detachable, 
so that both units may be used together or inde- 
pendently, as required by the quality of the steam- 
unit test. It is fitted with a thermometer pocket, 
condenser connection, and manometer. An electric 
steam-dryness calorimeter is shown in Fig. 22, from 
which its construction will be evident. This 
instrument measures the steam quality by providing 
a reading of the electric power required to raise 
the temperature of the steam just to the point of 
superheat, or to a dryness factor of 100 per cent. 
As the instrument itself is screwed into the steam 
main, and is very small, errors due to heat radiation 
may be considered negligible. No thermometer or 
pressure-gauge readings are required, all observa- 
tions, except the weighing of the condensed steam, 
being made on the three dials of the instrument 
panel. 

Another electric instrument, shown in Figs. 21 
and 32, is a boiler-feed water regulator. As will be 
seen from Fig. 21, it operates automatically on the 
float contact-breaker principle, and includes a 
solenoid relay which is used either to start and 
stop the feed-pump motor or to open and close 
an electrically-operated valve in the feed-water 





system. The apparatus functions smoothly as 
means are provided for checking any undue sensi- 
tivity resulting from ebullition in the float chamber. 
The equipment is very compact, and is thus suitable 
for use on small boilers. The apparatus 
illustrated in Figs. 23 and 33 and is known as the 
“ Dobbie McInnes, Schelde” fuel pump tell-tale, 
and is used for obtaining pressure diagrams from 
the fuel-delivery pipes.of Diesel engines. It 
consists essentially of a distributing chamber fitted 
with a Diesel engine indicator, which may thus be 
put into communication at will with any one of the 
fuel-supply pipes of a multi-cylinder engine. The 
resulting diagrams enable the overloading or under- 
loading of particular cylinders to be detected, and 
the fuel consumption per cylinder to be calculated, 
whilst such faults as those due to imperfect opera- 
tion of the fuel pump, incorrect valve setting, 
leakage, and so forth, are easily determined from 
the contour of the diagram. 

A product of Messrs. Dobbie, McInnes and Clyde 
Limited, possessing special interest in view of its 
ingenious design is the torque suspension compass, 
of which a photograph is reproduced in Fig. 35, 
Plate XVIII. In this compass the usual types of 
spiral or leaf springs are replaced by a ring subject 
to axial torsion, and means are provided for 
instantaneously varying the natural period of this 

ion if the binnacle is caused to vibrate 
differently from the particular resonant frequency for 
which the suspension may have been set initially. 
Such changes in binnacle vibration may be due to 
variations in engine speed, ship loading, &c., and 
unless they are countered, as in the present compass, 
there will be card oscillation when a dry-card 
com is used. The torque-suspension compass, 
though of the dry type is, therefore, equal in respect of 
freedom from card oscillation to the liquid compass. 
The torque ring can be made out in the illustration 
at the top of the binnacle. The gimbal rings are 
suspended from it at two points, viz., one forward 
and one aft, by short arms and links, pivoted at 
the axis of the ring section. The pivots are formed 
as sleeves, which are carried in roller bearings in 
brackets attached to the binnacle rim. At intervals 
ircumference of the binnacle are other 
in brackets fitted with a clamping 
ship vibrations are applied to the 
the bowl and, in consequence, the card, 
remain stationary, the vibrations being absorbed 
twisting of the ring, that is, by the twisting 


ire forming the ring, and not the twisting 
yee trerlnn a centre or the plane 
1e8. pa 
other exhibit, illustrated in Fig. 36, Plate 
is a new “Teledep” differential tank 
indicator. This has been designed for the remote 
reading of the contents of those tanks which, by 
reason of their form, may have a comparatively 
large horizontal cross-sectional area relative to their 
depth. In such tanks a considerable change in 
the volume of the contents makes only a small 
alteration in the surface level, which, however, is 
not too small for the new instrument to record. 
The construction is, in the main, similar to that 
of the standard Teledep tank gauges, an air bell 
and mercury U-tube being employed. The U-tube 
can be made out at the bottom of the illustration. 
The leg under the indicating scale is, however, 
greatly reduced in cross-sectional area compared 
with the reservoir leg, the mercury moving in an 
annular space. A slight change of level in the 
reservoir, which is coupled to the tank, is therefore 
magnified in the leg and the magnified movement 
is transferred to the oil column filling the glass 
scale tube. The scale is, therefore, of an open and 
easily-read type, and may be graduated to read 
either in depth, volume or weight. The handle 
seen behind the scale is that of the regulating 
cock, from which branches lead to the tank top, 
air supply, tank air bell, and the filling cup on top 
of the column. 

One of the exhibits of Messrs. Barr and Stroud 
Limited, 15, Victoria-street, London, S.W.1, may 
be dismissed with a brief reference only as it is 
now so well-known and widely used. We refer to 
the navigational rangefinder which, originally 
developed in connection with gunnery, has become 
a very useful accessory in navigation. A further 
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application is, however, more recent and, in con- 
sequence, will be novel to many engineers. This is 
the one-man rangefinder equipment shown in 
Fig. 24, page 271, and employed for rapidly 
measuring distances in land surveying, a purpose 
for which it is well suited. As the instrument 
can give ranges up to 20,000 yards, with a degree of 
‘ccuracy considerably within that required in 
preliminary survey work, from one point of 
observation, it reduces to a great extent the work 
usually involved in surveying new tracts of country. 
The instrument, as will be seen from the illustration, 
's mounted on a tripod stand and is readily portable 
by the surveyor, no staff-man or other help being 
needed. Briefly, the instrument consists of two 
telescopes mounted in a common frame with the 
‘wo objectives one at each end and the eyepieces at 
the centre. The whole arrangement is such that 
the combined telescopes may be simultaneously 
directed on the same object, which is situated at 
the apex of a triangle of which the distance between 
the objectives is the base. 

As the lengths of two sides of a triangle can be 
determined if two angles and the length of one side 
‘re known, the problem set for the rangefinder is 
capable of a direct and reasonably accurate 
‘olution. The base of the triangle of which the 


object is the apex is known and one of the base 
angles is kept constant at 90 deg. Determination 
of the opposite base angle, then, enables the length 


0 


f the perpendicular, that is, the range or distance 
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of the object from the instrument, to be ascertained. 
The rays of light entering the objectives are 
deflected at right angles along the tube by means of 
pentagonal prisms, silvered on two sides, to a 
combination prism at the centre opposite the 
eyepieces. Interposed between one of the pentagonal 
prisms and the centre prism is a movable “ deflect- 
ing ” prism, to which is attached a scale of distances 
graduated in yards, metres or other convenient 
units, The deflecting prism is moved by rotating 
the ‘“ working head” situated on the outer tube 
convenient to the observer’s right hand. On 
looking through the right hand eyepiece the 
observer sees two images of the object in the field 
of view which is divided by a horizontal] line, The 
upper image is inverted so that the tops of the 
two images, or any identical part of each, say, a 
strongly defined branch of a tree, can be noted 
simultaneously. If the two images are not in 
coincidence, that. is, if they do not lie in the same 
vertical straight line, the reflecting prism is moved 
until they are. When this condition obtains, the 
distance of the object can be read directly from the 
scale visible in the left eyepiece. The usual range of 
the scale of these surveying rangefinders is from 
250 yards or metres to 20,000 yards or metres, 
but a scale reading from 100 yards or metres to 
5,000 yards or metres can be fitted if preferred. A 
base length of 1 metre is a convenient size for the 
rangefinder and gives a high degree of accuracy. A 
magnification of 14 is provided by the optical systems. 

An interesting development is shown by Messrs. 
Copes Regulators, Limited, 5-11, Theobalds-road, 
London, W.C.1. This is a combination of Messrs. 
Copes’ control valve and the British Thomson- 
Houston electric thrustor for remote control, and 
is illustrated in Fig. 25, page 271, and in Fig. 34, 
Plate XVII. The electric thrustor does not call 
for detailed comment as it was described in Enct- 
NEERING, vol. cxxxv, page 249 (1933). The con- 
struction of the valve is shown in Fig. 25. It is 
of the double piston type, and the spindle, though 
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reciprocating, does not pass through a gland, but 
is connected to a lever in the cover the spindle of 
which is packed to resist the internal pressure. 
The friction losses due to the small arc of movement 
of the lever spindle are very considerably less than 
those attendant on a reciprocating spindle, especially 
when a high lift is required. The pressure on the 
valye is balanced by an adjustable weight on an 
external lever on the horizontal spindle to which 
lever the moving yoke of the thrustor is attached, 
an arrangement which will be clear from Fig. 34, 
No pipes are required for the unit, the thtustor being 
a self-contained mechanism. It is claimed that 
the new combination operates in a rapid and smooth 
manner, which is not obtained either in a motor- 
geared drive or by solenoid operation, whilst the 
thrustor, being electrically-operated, enables control 
to be obtained by a push button remote from the 
unit. 

That a stand occupied by Messrs. W. and T. 
Avery, Limited, Soho Foundry, Birmingham, should 
not be dominated by some familiar form of weighing 
machine appears at first sight like a departure from 
an established order, but the contradiction is more 
apparent than real. A pair of scales or a weigh- 
bridge is only a special type of material-testing 
machine, and it is as makers of testing machinery 
that ‘the firm, presided over by a distinguished 
marine Mg nod in the person of Sir Fortescue 
Flannery, displays a selection of its products of, 
more particularly, engineering and scientific interest. 
These include a new transportable, self-indicating 
Universal testing machine of 5 tons capacity—a 
type also made in a 10-ton size ; a larger Universal 
machine to test up to 50 tons, representative of a 
range which comprises also a 20-ton and a 100-ton 
machine; a rapid hardness-testing machine for 
routine-production tests ; a Brinell hardness tester ; 
a fatigue-testing machine; and a self-indicating 
spring-testing machine for making com ion and 
tension tests of coil springs. Three of these exhibits 
are illustrated in Figs. 37 to 39, Plate XVIIT. 
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The Universal machine, shown in Fig. 38, is 
hydraulically operated and is designed to catry out 
tension, compression, transverse bending and 
shearing tests. Thé working medium is oil, con- 
tained in twin forged-steel, single-acting cylinders 
bolted to the base casting. The upper grip is 
incorporated in the bending beam mounted on top 
of the rams, and the bottom holder is in the casting 
which connects the tops of the cylinders. The 
centre portion of the bending beam is used for 
compression tests, thé specimen being, compressed 
against a crosshead supported on rods from the 
cylinders. The crosshead also carries the presser 
which applies the load in transverse tests. Tensile 
tests are carried out between the under-side of the 
bending beam (better described in this connection, 
perhaps, as the moving crosshead) and the fixed 
crosshead uniting the cylinders. A hand wheel is 
provided, by which the operator can raise or lower 
the wedge grips in the grip holders, the movement 
automatically opening or closing the grips. The 
distance between the grip holders can be varied 
from a minimum of 3} in. to a maximum of 24 in., 
and above the beam the machine will take com- 
pression specimens up to 21 in. long. Shearing tests 
are, of course, made between the compression 
platens, and involve,a small amount of additional 
equipment which does not appear in the illustration. 
The machine will break, ig double-shear, specimens 
up to } in. diameter. Transverse tests can be 
applied to specimens 12 in. in height and practically 
up to 10 in. in width, 10 im. being the clear space 
between the turned columns supporting the top 
crosshead. The maximum deflection that can be 
produced is 4 in. 

The three-throw ram-type pressure pump consists 
of a forged-steel pump body in which are pressed 
phosphor-bronze liners. The case-hardened steel 
rams are ground and lapped to a very fine sliding 
fit in thediners; so that no packing is required. 
This applies also to the main rams in the testing 
cylinders. The pump crankshaft is carried in a 
cast-iron oil-tight housing, to which the pump block 
is secured in an inverted position, with the valves 
above it. The pump is direct-driven by a constant- 
speed motor, and has a delivery sufficient to give 
a speed of 4 in. per minute to the main rams. 
The control is by two valves, to be seen on either 
side of the load -indicator cabinet. The valve on 
the right controls the supply of pressure oil to the 
testing rams, any excess delivery from the pump 
being by-passed to the suction. The other valve 
controls the exhaust from the testing-machine 
cylinders, and also seryes to convey pressure oil 
from the main cylinder to a small proportional 
cylinder in connection with the lever system of the 
load indicator. The load on the specimen is main- 
tained or relieved by operating the hand wheel of 
this valve. If desired, a device can be fitted in the 
control system to give automatic Toad control 
within variable limits. The load is indicated on a 
dial 18 in. in diameter, with two concentric scales, 
giving readings respectively from zero to 50 tons 
by divisions of one-tenth of a ton, and from zero to 
20 tons, with divisions of 0-05 ton; or the corre- 
sponding metric scales, if required. A separate 
pointer indicates maximum load. 

The Avery self-indicating spring-testing machine 
has been designed for the rapid and accurate testing 
of coil springs in tension and in compression. As 
Fig. 39 shows, it consists of a substantial baseplate 
supporting the weighing mechanism and a large 
dial indicator, and also a pressed-steel weighing 
platform, on which the straining mechanism is 
mounted, connected with the weighing portion by 
a system of levers inside the baseplate. The 
straining gear comprises a rack and pinion operated 
by a spring-loaded ‘ever and carried on a stationary 
crosshead fixed rigidly on two tubes which are 
screwed into a non-weighing platen. Two rods 
projecting from the tubes support the top weighing 
crosshead, to which is attached the upper tension- 
pin grip. The vertical height of the fixed crosshead 
is adjustable on the two tubes to suit the length 
of spring under test. Compression springs are 
tested below the crosshead and tension springs 
above it. A deflection scale is secured to one of the 
extension rods, with an indicator giving deflection 
readings by increments of ¥ in. The load applied 





is automatically recorded on the dial, graduated in 
divisions of 4 Ib. up to @ maximam of 150 Ib. 
Allowance must be made for the weight of the 
specimen and for any distancepieeés required in 
compression tests, and for this purpose a tare beam 
is provided at the side of the indicating mechanism, 
having graduations of } lb. to a maximum of 30 Ib. 
For rapid repetition testing, a stop is fitted on the 
straining plunger, adjustable to limit the:stroke of 
the crosshead, and two synchronising pointers, 
on the lower periphery of the dial frame, can be set 
to show maximum and minimum readings about a 
predetermined load. The machine is made in three 
standard capacities, testing to 110 lb., 150 Ib. and 
220 Ib.,-respectively, but all three designed to take 
springs of the same maximum dimensions of 3 in. 
diameter and 8 in. length in tension or compression, 
and all have the same stroke of 3 in. Two metric 
models are also made, testing, respectively, to 
50 kg. and 100 kg. 

The third machine, illustrated in Fig. 37, is an 
apparatus for carrying out elastic fatigue and 
endurance tests upon metals. ‘In’ the ‘simplest 
form of Wohler test the load is applied by weights 
suspended from a small bearing on the overhung 
end of the rotating test-piece, and variation of the 
applied weight while running is an operation of some 
little delicacy, if it is to be accomplished. at all. The 
present machine considerably refines the operation of 
loading, by applying the load in an upward direction 
by means of a steelyard of orthodox design, mounted 
rigidly with the base supporting the driving motor 
and the bearing pedestals in which the specimen 
runs. The machine is driven by a direct-coupled 
motor running at 2,000 r.p.m. (with a permissible 
variation to 1,000 r.p.m. if the supply is direct 
current), and ball bearings are fitted in the pedestals 
and in the shackle connecting the specimen to the 
steelyard. The trunnion mounting of this shackle 
permits free mevement of the specimen, due to 
deflection while maintaining the vertical direction 
of the load. The worm gear to be seen in the centre 
of the shaft drives a counter. The fall of the steel- 
yard when a specimen breaks opérates a trip switch 
and so cuts out the motor, the number of revolu- 
tions shown on the counter before fracture takes 
place being a measure of the fatigue strength of the 
material under test. The steelyard is graduated to 
150 Ib. by divisions of 1 Ib., and carries a poise 
which is hand-adjusted by screw gearing. Attached 
to the steelyard is a pointer which indicates, by 
divisions of 0-0002 in., the amount of deflection on 
the specimen for successive increments, of load as 
produced by the movement of the poise, by which 
means the limit of proportionality can be defined. 
This affords a much more rapid method of testing 
than that of an endurance test at a fixed loading, 
which may require several million reversals. Only 
one specimen is necessary, and the complete test 
can be accomplished within half an hour—obviously, 
a more useful method of testing production materials 
as a routine commercial operation. It may be 
mentioned that the machine described, which is 
listed as the No. 1336 type, and applies only the 
original Wohler single-point, loading, is also made 
in a modified form as type No. 1362 with an 
extendéd bed. In this form it can be used to carry 
out either the single-point Wohler test or the 
alternative “four-point loading” test introduced 
subsequently by Sondericker, and, if desired, both 
types of test can be undertaken simultaneously. 

The demand for quantity-production influences the 
design of woodworking as well as metal-working 
machinery, and the exhibit of Messrs. Dominion 
Machinery Company, Limited—considerably ex- 
tended by comparison with their display at the last 
Shipping and Engineering Exhibition—includes a 
number of examples of this tendency, both in 
single-purpose and multi-purpose machines. This 
company, whose works is at Hipperholme, Halifax, 
is showing a new product in the No. 6 Mortiser 
illustrated in Fig. 40, Plate XVIII; a machine using 
hollow chisels and capable of mortising up to 1 in. 
square. Belts are eliminated by mounting the 
driving motor vertically on the frame, and a blower 
is incorporated to keep the work clear of chippings. 
Also on. view, and shown at work, are the Elliot 
woodworkers, which the firm has marketed for a 
number of years, with which ripping, cross-cutting, 





planing, grooving, moulding, chamfering, tenoning, 
and @ variety of other operations can be performed 
in succession without dismantling any part of the 
machine, and with the timber travelling in the 
same direction throughout. It is claimed that the 
change-over from one operation to another can be 
accomplished in less than a minute. 

Another development: designed to speed up pro. 
duction is seen in a surfacing and thicknessing 
machine, in which the cutterblock is so } 
that moulding irons can be fitted without disturbing 
the planing irons, and mouldings can be cut either 
over the surfacer or through the thicknesser. This 
machine, which is made in three sizes, respectively 
16 in., 20 in., and 24 in. by 9 in., is driven by a 
single motor transmitting power directly to the 
cutterblock by means of multiple V-belts, and 
indirectly to the feed mechanism by flat belt to 
a three-speed gear-box, and thence by Renold 
roller chain. A saw bench is also included in the 
exhibit, as typical of a range of standard machines 
comprising six sizes, from 16 in. to 38 in. diameter, 
together with a 30 in. ball-bearing band sawing 
machine, which can be supplied either with fast 
and loose pulleys, or with an integral motor, to suit 
the purchaser’s requirements. 

The principle of maintaining a uniform direction 
of the timber in process of machining is also applied 
in an all-electric cross-cutting and trenching 
machine, designed to undertake such cross-grain 
work as mitring, compound mitring, tenoning, 
stair-stringing, ploughing, &c., in addition to the 
more ordinary and straightforward forms of cros- 
cutting. The uni-directional travel of the timber 
permits of a very compact design, suitable for 
setting close to the wall of a shop. Dove-tailing 
machines, in sizes to take timber up to 12 in., 18 in., 
and 24 in. wide, are also made by the Dominion 
Company, and a specimen forms part of the exhibit. 
A feature of these machines which is particularly 
stressed is the slightly eccentric travel given to the 
cutter to give clearance to the cutting edge and 
avoid any rubbing or burning of the wood. It is 
stated that a new design of all-electric. tenoning 
and scribing machine has recently been brought 
out by the firm, to take timber up to 24 in. wide 
and 6 in. thick, to cut tenons 6 in. long in one 
operation, or longer by passing the timber through, 
but limitations of space on the stand have not 
permitted. this somewhat bulky machine to be 
displayed. Enquirers can see it in operation else- 
where, however, by arrangement. 

New applications of flame-cutting apparatus are 
constantly being found in the production of metal 
profiles either from templates or by tracing the 
outline direct from a drawing, and the design of 
machines for such has become a highly 
specialised branch of engineering. Messrs. Hancock 
and Company (Engineers), Limited, of Progress 
Way, Croydon, have been engaged in this manu- 
facture for a number of years, and it will be recalled 
that we described their Universal Simplex Profiling 
machine and portable radial cutting machine when 
reviewing the exhibits at the last Shipping and 
Engineering Exhibition, in 1933, These machines 
are again shown in operation on Messrs. Hancock's 
stand, together with two of more recent introduction, 
namely another portable radial or flange-cutting 
machine, and the “ Circaline ” machine, both of 
which are now on exhibition for the first time. The 
new portable machine, which is illustrated in 
Fig. 41, Plate XVIII, is intended to stand directly 
on the plate to be cut, and has a base of horseshoe 
form carrying a vertical column which supports 
the radial arm on which the driving gear is mounte¢. 
The machine, as illustrated, is power-driven through 
a worm gear, but a hand-operated model is also made 
for use where a supply of electricity is not available. 
It is designed to cut discs, flanges, or holes in mild 
steel up to a diameter of about 12 in., the cutting 
radius being variable from } in. upwards by sliding 
the plate which carries the burner head, this plate 
being graduated to facilitate setting. The hand- 
operated model has an infinitely-variable friction 
drive, the cutting speed being regulated by altering 
the position of the driving wheel relatively to 4 
horizontal friction plate. The burner, of non- 
backfiring design, is fitted with remote control 
and mounted on the sliding plate with a swivel 
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attachment, to avoid any risk of the 
gas tubes fouling the frame. 

The ‘“Circaline” machine is of 
rather more elaborate design, and 














when guided by hand, will cut the 
simpler forms of profile as well as the 
circles and straight cuts implied by 
thename. The prime mover is a con- 
stant speed motor, suitable for either alternating 
current or direct current supply, which drives 
through an infinitely variable gear and two pairs 
of worm gearing to a driving wheel in contact 
with the plate to be cut, when describing circles or 
profiles. In making straight cuts, a 14-in. angle 
or channel may be used as a guide, with the driving 
Wheel on the plate, or a 6-in. channel or joist can 

used as a rail, with the wheel running on one 
of the flanges. Particular attention has been 
given to the weight distribution, and no balance 
Weights are necessary, although the machine will 
cut circles as small as 9 in. diameter when supported 
‘lely on the plate. With external support it 
will cut down to a 4} in. circle. The weight is 
oncentrated over the driving wheel to give maxi- 
mum tractive effort, and with the standard gears 
the cutting speed can be varied from 3 in. to 27 in. 
Pet minute. The motor shaft, high-speed shaft, 
and driving wheel are carried in ball bearings, and 
a friction device is incorporated in the drive to 
obviate backlash. A single switch controls the 
motor, and electrical connection is made through a 
Watertight three-point plug. The adjustment of 
cutting speed is by means of a sliding pointer and a 


Fig. 24. 
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scale graduated in inches per minute, which can 
be seen immediately in front of the motor supporting 
bracket in the illustration, Fig. 42, Plate XVIII. 

In the same illustration is shown the method of 
mounting the burner on a V slide for lateral adjust- 
ment, with a rack and pinion on the side of the 
vertical tube to control the height. The connections 
for the heating gas and the oxygen for cutting are 
at the top of the vertical tube and a single valve 
regulates the supply of both gases. A swivelling 
head at the lower end of the tube enables bevels 
to be cut to an angle of 45 deg. on either side. 
In this, as in the case of the smaller portable 
machine, the cutting speed can be varied while 
running. All the electrically-operated machines 
made by Messrs. Hancock are designed to take 
current, either alternating or direct, from the 
ordinary lighting supply. 

Plant engineers maintain divided opinions on 
the comparative advantages of indicating and record- 
ing instruments, while agreeing that simplicity and 
reliability are prime essentials of both types. 
Admittedly, a record is useless unless it is systema- 
tically studied and its lessons applied to improve 
efficiency, but, on the other hand, a single observa- 
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tion of an indicator may be misleading when consi- 
dered alone, and an engineer in charge should 
know how the plant is functioning in the intervals 
between personal inspections. About 2} years 
ago, Messrs. Negretti and Zambra, of 38, Holborn- 
viaduct, London, E.C.1, introduced their Barnsbury 
pressure recorder, using a circular chart, and the 
Mersteel temperature recorder, incorporating a 
simple movement, with no rack and pinion or other 
complicated parts, and capable of withstanding a 
considerable overload ; and the advocates of record- 
ing instruments can now examine on their stand a 
roll chart recorder for temperature and pressure 
in which the same movement is employed. For 
pressures not exceeding 10 Ib. per square inch, 
the movement consists of non-corrodible metal 
diaphragms, which actuate the pen. For medium 
pressures, phosphor-bronze Bourdon tubes take 
the place of the diaphragms, and for high pressures, 
tempered-steel Bourdon tubes are used, of a 
patented construction designed to ensure durability 
under exacting conditions. The chart, which is 
50 ft. long, sufficient for a like number of days’ 
operation, is carried on the upper spool, whence it 
is drawn under the recording pen by clockwork- 
driven wheels fitted with pegs which engage in 
perforations in the paper. The instrument requires 
no attention apart from rewinding the clock in the 
period of 50 days, and even this small demand can 
be obviated, if desired, by fitting an electrically- 
wound clock. As a temperature recorder, the 
instrument can be supplied to read up to 1,200 deg. 
F.; as a pressure recorder, with any one of a 
number of scales ranging from zero to 2 in. w.g., 
or up to 10,000 Ib. per square inch ; and for vacuum 
readings, with a minimum range of from zero to 
10 in. of mereury. It may be obtained with only 
a single pen, to record either pressure or temperature, 
and is illustrated in this form, with the front cover 
removed, in Fig. 43, Plate XVIII; but the case is 
arranged to accommodate two movements, so that 





a combined reading is given, to suit the requirements 
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of either ‘two pressures, two temperatures, or 
temperature and pressure. 

The pioneer work of Messrs. William Beardmore 
and Company, Limited, 36, Victoria-street, West- 
minster, 8.W.1, in connection with the development 
of the Diesel-electric locomotive and railcar has had 
an important influence on subsequent develop- 
ments. The firm’s designs have frequently been 
referred to in our columns, and we may mention 
more particularly a description of a 300 h.p. 6- 
cylinder engine given in vol. exxiii, page 608 et seq. 
(1927), and a description of a 360 h.p. 6-cylinder 
model given in vol. cxxxii, page 318 (1931). The 
firm are showing a 200- to 225-h.p. model of new 
design at the Exhibition, illustrated in Fig. 44, 
Plate XVIII, and Figs. 46 to 51, Plate XIX. This 
engine has been developed for such purposes as 
driving electric generators and for marine pro- 
pulsion, in addition to rail traction, and is of the 
moderate speed type, the lower rated power being 
developed at 1,000 r.p.m., and the higher at 
1,200 r.p.m. It is of well-proportioned and robust 
construction and embodies a number of special 
features, found essential in the firm’s extended 
experience, to secure reliable operation, rapid 
inspection of the more important parts, and ease 
of maintenance. 

The main framing and upper part of the crank- 
case, shown in section in Fig. 47, is a one-piece 
nickel-chrome iron casting. The casing is of simple 
multi-cellular construction, the compartments carry- 
ing the cylinder liners and forming the cooling-water 
jackets for each cylinder. The lower part of this 
casting carries the crankshaft bearings, there 
being one bearing between each cylinder with addi- 
tional bearings ateach end. The bearing at the fly- 
wheel end is designed to take the thrust. The journal 
bearings are secured with underslung steel caps, as 
shown in Figs. 47 and 48. The underbed is a nickel- 
iron casting, to which the crankcase is bolted. It 
can be arranged with extensions at the flywheel end 
to take the electric generator, reverse gears, or other 
unit as required, and incorporates a well to collect 
the lubricating oil. The cylinder head is normally 
of aluminium alloy, with valve seats of alloy steel 
cast in position, but nickel-cast iron is employed 
when sea water is used for cooling purposes. There 
is one inlet and one exhaust valve per cylinder, 
arranged vertically on the centre line as shown in 
Figs. 46 and 47. The fuel atomisers are horizontal! 
and located at the side, as shown in Fig. 47. 
Where fitted, the air admission valve for starting 
is arranged vertically in the head to one side of the 
centre line. The valve rocker levers, one of which 
is shown in Fig. 47, are mounted on a bracket 
secured to the top of the head, the valve gear being 
enclosed in a light detachable aluminium-alloy 
cover. 

The inlet and exhaust valves work in renewable 
guides pressed into the cylinder head. Both valves 
are fitted with two concentric springs. Steel caps 
are fitted on the tops of the valve spindles contaia- 
ing hardened steel balls. These balls are provided 
with flat surfaces making contact with the adjustable 
pins on the rocking levers, the balls oscillating and 
thus eliminating wear. The camshaft is housed in 
a chamber formed at the top of the main framing 
and enclosed by a detachable cover, as shown in 
Fig. 47. The tappets are of the roller type, fitted 
with hardened-steel rollers and pins, a floating bush 
being interposed between roller and pin. The tappets 
work in cast-iron guides, spigoted and secured to 
the crankcase with studs. The tappet-guide top is 
located in the push-rod casing formed in the cylinder 
head and made oil-tight by a rubber joint ring. 
The motion is taken from the tappets to the rockers 
by hollow steel push rods with hardened steel ball 
and cup ends, which are pressure lubricated. This 
arrangement of the tappets is shown in Fig. 46. 
The rocker levers are bronze bushed and pressure 
lubricated from the main-engine system. Channels 
in the arms direct the oil to the valve stems and 
push-rod ends, the surplus oil being returned to the 
camshaft chamber through passages provided in 
the tappet guides. The cylinder liners are inter- 
changeable and are made from steel forgings, 
machined all over, the outside surfaces being treated 
to prevent corrosion. The upper end is held by a 
flange between the cylinder head and body, with a 
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copper sealing ring on both sides, and the lower 
expansion joint is formed by two rings recessed 
into the liner. The pistons are die castings in heat- 
treated aluminium alloy. The gudgeon pins are 
fully floating, and are made from high-tensile case- 
hardened steel. They are hollow and fitted with 
soft metal caps. The connecting rods are H-section 
high-tensile steel forgings. The small ends are 
phosphor-bronze bushed and the big ends are fitted 
with bronze bushes lined with white metal, a thick 
shim being provided to facilitate adjustment. The 
caps are secured by two high-tensile steel bolts. 
The crankshaft is of nickel-chrome steel machined 
all over. It is carried in adjustable white-metalled 
bronze bearings, also provided with a thick shim. 
The spigoted coupling is forged solid with the shaft, 
and a vibration damper is fitted to the shaft at the 
end remote from the flywheel, as shown in Fig. 46. 
It will be seen from the same figure that the spur 
wheel driving the gear train is located between the 
last main bearing and the flywheel bearing. 

The gear train, shown in Fig. 48, is housed in a 
separate chamber at the flywheel end of the engine. 
Certain of the wheels are of the single helical type 
to ensure silent running. The wheels are mounted 
on fixed spindles, and have long bushed bearings 
lubricated under pressure. The first gear engaging 
with the driving pinion on the crankshaft is arranged 
at the side of the latter, so that adjustment of the 
main bearings will not affect the correct meshing 
of the gears. In addition to driving the fuel pump, 
governor and camshaft at the flywheel end of the 
engine, the gear train drives a layshaft carried 
through the underbed. This shaft transmits the 
drive to the circulating pumps, fuel oil and fuel-oil 
booster pumps located at the opposite end of the 
engine. A power take off is also provided for driving 
such auxiliary units as a bilge pump or air com- 
pressor. All the drives are therefore taken from 
the flywheel end, and are not affected by torsional 
oscillations in the crankshaft. The cross shaft 
driving the auxiliaries at the end remote from the 
flywheel, which is itself driven from the shaft 
passing through the underbed, is shown in Fig. 51. 
The camshaft is hollow and is made in one piece 
from case-hardening steel, the cam profiles and 
journals being case-hardened. The shaft is carried 
in split bronze bearings, and can be readily taken 
out while the driving gears remain undisturbed. 
To effect this, the gears are mounted on a short 
shaft with which the camshaft engages by means of 
a driving key. The removal of the camshaft 
chamber inspection covers exposes all the tappets 
and rollers. The camshaft bearings and cams are 
drilled for pressure lubrication, the oil being fed 
into the hollow centre of the shaft at one end. 

The position of the fuel pump is shown in Fig. 46. 
The drive is taken from the gear train through an 
Oldham coupling, which is adjustable for timing 
the pump. ‘The latter is of the maker’s well-known 
constant-stroke variable-delivery type, previously 
described in our columns. For certain classes of 
service, fixed timing may be employed, but when the 
engine is required to operate over a wide range of 
speeds and loads, the injection timing must be 
variable. This is obtained by altering the angular 
relation of the pump camshaft to the engine 
crankshaft, the movement being automatically 
effected by the governor. A simple flyball type of 
governor is employed, mounted vertically above 
the driving end of the camshaft, and driven from 
it by spiral bevel gears, as shown in Fig. 46. It 
operates the fuel pump throttle through the medium 
of an hydraulic relay, and is designed to give a close 
control of the speed variation. The control gear 
is shown in Figs. 46, 48 and 50. For rail traction 
work with electric transmission, where the engine 
is required to operate over a range of speeds, the 
governor is provided with a speed-control mechanism 
designed to fix the engine revolutions at pre- 
determined figures. Speeds of 400, 800, 1,000 and 
1,200 r.p.m., or any other combination, may be 
required for a particular duty, and the mechanism, 
which is operated electro-hydraulically, provides a 
simple means for coupling together two or more 
engine controls operated from one driving station. 
For rail-traction work, the solenoids which operate 
the governor valves controlling the flow of oil under 
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engine speed is therefore automatically controlled 
by the requirements of the driver. For marine 
work, or any application where any speed between 
idling and full may be required, the solenoid valves 
are dispensed with and a hand throttle used. This 
operates the speed-control mechanism through a 
pilot valve, as shown in section in Fig. 49. An 
elevation of the corresponding parts is given in 
Fig. 50. The appropriate speed is obtained by the 
hand-throttle setting, and the load which must be 
carried on the engine at this speed is automatically 
taken up by the governor action. An emergency 
governor is provided to prevent overspeeding in 
the event of main governor failure. This is mounted 
on the free end of the fuel-pump camshaft, and 
consists of a rotating weight acting against a spring. 
When the speed rises above a pre-determined figure, 
the weight moves a trigger connected to the trip 
gear of the fuel pump. 

Two lubricating oil pumps are provided, the 
casings forming one unit mounted on the vibration. 
damper casing, which also incorporates two Auto- 
Klean filters. The pumps are of the gear type, one 
being a scavenger and the other a pressure pump. 
The suction of the former is connected to the engine 
sump, and the pump delivers the oil through a 
filter to the storage tank via an oil cooler. The 
pressure pump draws from the storage tank and 
delivers the oil to the engine bearings through a 
filter, external main rail, and passages in the crank- 
case. Tappings are taken off to lubricate the gear 
train and valve-operating mechanism, and to supply 
the oil relays in the governor. The booster fuel and 
drain pumps are of the gear type, built as one unit, 
and also mounted on the vibration-damper casing. 
The water pump is of the centrifugal type with 
aluminium-alloy casing and bronze impeller. The 
bilge pump in marine installations is also of the 
centrifugal type, and is driven from the same spindle 
as the circulating pump. When sea water is used the 
casings are of bronze or cast iron. 

In addition to the engine described, Messrs. 
Beardmore are exhibiting a 6-cylinder high-speed 
marine heavy-oil engine and a working model of 
Caprotti poppet-valve gear. The Caprotti gear 
applied to a locomotive was described in ENGINEER- 
ING, vol. cxxix, page 133 (1930), and applied to a 
marine engine, in ENGINEERING, vol. cxxvi, page 554 
(1928). The high-speed marine engine is illustrated 
in Fig. 45, Plate XVIII. This type of engine is 
made in two sizes with four and six cylinders, 
developing respectively 38 to 56 h.p. and 58 to 
85 h.p. at 1,000 to 1,600 r.p.m. Special care has 
been taken in the design to ensure quiet running and 
reliable working, and to give ready accessibility to 
all parts liable to wear. The main frame consists of a 
light iron casting with inserted liners, the housings 
for the main bearings being integral with the lower 
part. The cylinder head is a monobloc iron casting 
secured by high-tensile steel studs. It carries the 
valves, valve gear and camshaft, together with the 
atomisers. As shown in the figure, these various 
parts are protected by a light aluminium cover. 
The cylinder liners are centrifugally cast and heat- 
treated to provide surface hardness. They are free 
to expand at the bottom, the joint being made by 
two rubber rings. The crankshaft is of high- 
tensile steel machined all over, the journals and 
pins being ground. It is carried in white-metal 
lined bronze bearings, the lower halves being 
mounted in aluminium blocks with steel caps. The 
bearing at the flywheel end is arranged to take 
thrust. The first wheel of the gear train is mounted 
on the crankshaft between the two flywheel end 
bearings, and the flywheel coupling flange is forged 
integral with the shaft. A vibration damper 18 
fitted at the front end in the six-cylinder engine. 
The pistons are die cast in aluminium alloy and the 
connecting rods are H section high-tensile steel 
drop stampings. The small-end bushes are of 
phosphor bronze, while the big-end bearings are 
of bronze lined with white metal. The gudgeon 
pins are of the full floating type, with spring retaining 
rings. There is one inlet and one exhaust valve per 
cylinder, each fitted with double concentric springs. 
The valves are operated by rockers mounted on 4 
fulcrum shaft located on the cylinder head, the 
levers being actuated directly by the cams. The 
tappets are adjustable, and fitted with a ball 
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arrangement to minimise wear. One valve lever 
on each cylinder engages with a decompression lever 
to facilitate hand starting from cold. The cam- 
shaft is of case-hardened steel, mounted in bronze 
bearings formed in the cylinder head. The timing 
gears are housed in a separate compartment, and 
drive the camshaft, fuel pump, governor, water, and 
lubricating oil pumps. To provide for variation 
in the cylinder-head joint, a special gear is employed 
which automatically takes up any backlash. The 
fuel pump is of similar design to that employed on 
the engine already described. The governor is 
integral with the fuel pump. The water-circulating 
pump is of the gear type, and delivers into the 
exhaust manifold water jacket and thence to the 
cylinder block. The lubricating-oil pump is also 
of the gear type, and is located in the sump and 
driven from the main gear train. A cooler is fitted 
between the pump and the main bearings. The 
pistons and gudgeon pins are splash lubricated and 
the camshaft bearings are pressure lubricated. The 
cams dip into oil wells. The bilge pump is of the 
gear type, and is similar to the water circulating 
pump. Either electric or compressed-air motor 
starting can be supplied. The complete equipment 
includes clutch and reversing gear, and a speed 
reduction gear can also be supplied if required. 

Of the five oil engines shown by Messrs. The 
National Gas and Oil Engine Company, Limited, 
Ashton-under-Lyne, we select two for description. 
The first of these is a six-cylinder marine engine 
fitted with the firm’s oil-operated reverse-reduction 
gear. An external view of the engine is given in 
Fig. 53, Plate XX, whilst detail drawings of the 
reverse-reduction gear will be found in Figs. 61 to 64, 
page 275. The engine develops 240 brake horse- 
power at a speed of 600 r.p.m., the propeller speed 
being reduced to 300 r.p.m. by the reverse-reduction 
gear. The general practice of the firm is followed 
in the design, that is, the engine is of the four-stroke 
cycle, cold-starting, solid-injection vertical type, 
with the valves removable without distyrbance to 
the cylinder heads or breaking pipe joints and with 
non-choking atomisers. A water-circulating pump 
of the reciprocating type and running at less than 
one-third the engine speed is embodied, as also a 
bilge pump interchangeable with it. The standard 
method of starting is by direct rotation from an 
18} brake horse-power two-cylinder heavy oil 
engine which operates a Bendix pinion meshing 
with a steel toothed rim on the flywheel. This 
engine can, however, be alternatively arranged to 
drive the compressor which feeds, through a receiver, 
a small air motor mounted above the main engine 
flywheel. This type of starter is shown in Fig. 53. 
Both the auxiliary and main engines are fitted with 
compression release devices and starting is imme- 
diate, no pre-heating apparatus being required. 
The guaranteed fuel consumption of the engine is 
(42 lb. of oil per brake horse-power hour at full 
load, the corresponding lubricating oil consumption 
being 0-88 pint per hour. 

The construction of the engine, though numerous 
minor improvements over earlier designs are em- 
bodied, conforms in the main to the firm’s well- 
known practice, so that more detailed comment is 
not called for. The oil-operated reverse-reduction 
gear may, however, be dealt with more fully to 
advantage. The propeller shaft and the crankshaft 
are not axially coincident, the coupling of the former, 
as will be clear from Fig. 53, being below the engine 
bedplate immediately below the axis of the crank 
shaft. The flexible coupling seen in the left-hand 
top corner of Fig. 61, is connected to the engine 
flywheel and is attached by splines and nut to a 
short shaft carried on roller bearings and ball thrust 
bearings. Integral with the shaft are two pinions, 
one slightly less in diameter than the other. The 
larger pinion meshes directly with a spur wheel on 
4 second shaft which is coupled to the propeller 
shaft. This gives the “ ahead ” drive. The smaller 
Pinion meshes with a spur wheel similarly mounted 
through an idler pinion and provides the “ astern ” 
drive. It will be noted from Fig. 61 that the spur 
Wheels are not directly coupled to the shaft but 
revolve freely on the boss of the internal member of 
4 clutch which is coupled to the shaft by splines. 

Spur gears are, moreover, divided in a vertical 
Plane, the interior face of each half being formed 





with a number of concentric conical grooves, into 
which corresponding rings on the internal member 
of the clutch project. The internal member of the 
clutch is also split vertically and both halves have 
freedom of movement in an axial direction along 
the splined shaft. 

It will be noticed in Fig. 61 that the splined shaft 
is drilled axially with three holes. Two of these are 
in communication, through radiating holes, with the 
space between the halves of the internal members. 
The other hole communicates with the spaces 
between the inner member and the halves of the 
spur wheel. The outer ends of the axial holes are 
plugged, but they communicate, by radiating holes, 
with three grooves in the end of the shaft. These 
grooves communicate with the control cock in a 
manner which will be clear from Figs. 62 and 64. 
The operating oil is circulated by the gear pump 
shown in Fig. 63. The oil is delivered to the control 
cock which has three positions, viz., a central 
** neutral ’’ one, and two outer ones for “‘ ahead ” 
and “astern” running respectively. When the 
cock is turned so that a passage is made between 
the pump and one of the running grooves, the halves 
of the inner member of the appropriate clutch are 
forced apart and the rings are forced into the 
grooves of the spur wheel concerned so that it is 
locked solid with the shaft. In the neutral position 
all the grooves and rings are clear of each other. 
The third collecting groove on the shaft allows a 
supply of oil to be kept constantly in the annular 
spaces between the inner and outer members, the 
pressure of this oil ensuring disengagement of the 
inner members as soon as the pressure inside them 
is relieved. The second shaft is mounted on roller 
bearings and is provided with a thrust block as shown 
at the right hand of Fig. 61. The oil pump also 
provides for the lubrication of all the working parts 
of the gear. The oil-operated reverse-reduction gear 
is patented by the firm. 

The second example of Messrs. The National 
Gas and Oil Engine Company’s products we illus- 
trate is a marine auxiliary set and is shown in Fig. 54, 
Plate XX. It consists of a single-cylinder heavy-oil 
engine developing 9} brake horse-power at a speed 
of 1,000 r.p.m. This drives a_ direct-current 
generator and a single-cylinder two-stage air com- 
pressor, the latter being provided with a clutch so 
that it can be put out of action when desired. As 
will be clear from the illustration, the engine is one 
of the firm’s standard types and all three units are 
mounted on a common bedplate. 

On page 221 ante, a description was given of a 
new airless-injection engine for the lighter classes of 
road vehicles manufactured by Messrs. L. Gardner 
and Sons, Ltd., Barton Hall Engine Works, 
Patricroft, Manchester. Although this engine is not 
being exhibited at Olympia, the firm are showing 
a good range of marine units, together with an 
engine for rail traction. The majority of the engines 
shown have been primarily designed for marine 
propulsion, but they are also suitable for such 
purposes as ships’ auxiliaries, stationary generating 
sets, light locomotives, and road making machinery. 
They include engines ranging from an eight-cylinder 
unit, developing 136 brake horse-power, to a single- 
cylinder unit developing 9} brake horse-power. 
All the engines can be started by hand from cold 
without auxiliary heating. devices, and can be run 
on low grade fuel. We have selected the eight- 
cylinder and single-cylinder engines for illustration. 

The eight-cylinder engine, shown in Fig. 55, Plate 
XX, is the one designed for rail traction, and is 
fitted with a Sinclair hydraulic coupling. It has a 
swept volume of 24-15 litres, and develops its rated 
output of 136 brake horse-power at 800 r.p.m. 
On intermittent duty, it develops 170 brake horse- 
power at 1,000 r.p.m., and 204 brake horse-power 
at 1,200 r.p.m., the use of the higher power being 
permissible in rail-car work. The cylinders are cast 
in blocks of two, and are fitted with loose liners of 
hard iron. The heads are separate castings, one for 
each bore, the upper part forming a closed chamber 
in which are housed the valves, valve gear, sprayers 
and starting equipment. The whole cylinder 
head, with the parts referred to, lifts off as one 
assembly. The crankshaft is made from a solid 


forging machined all over, the journals and pins being 
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flywheel, and is supported in nine bearings. The 
eonnecting rods are of forged steel with a central 
duct for conveying oil to the small end. The 
latter is bronze backed, and is fitted with a full 
floating gudgeon pin. The big ends are fitted 
with loose shells lined with white metal. The 
crankcase is in two parts, the joint being on the 
plane of the crankshaft centre. The lower part 
carries the main bearings and sump, and the upper 
part is.fitted with large inspection doors as shown 
in the figure. The fuel injection pumps are of 
Bosch type, and the sprayers consist of a body 
in which is a spring-loaded hollow piston ter- 
minating in a needle valve resting on a cone 
seating. The valve and seat are of hardened 
steel. A governor of the centrifugal type is 
fitted, driven by gears, and totally enclosed with 
flood lubrication. All the bearings and_ principal 
parts are force-lubricated and a generous system 
of strainers is employed in both the lubricating- 
oil and fuel-oil circuits. The fuel consumption of 
the engine is below 0-39 lb. per brake horse-power 
hour. Either compressed-air or electric starting 
can be fitted. The design of the Sinclair coupling 
has been repeatedly referred to in cur columns, and 
was fully discussed in a paper entitled “* Recent 
Developments in Hydraulic Coup!ings,” read by 
Mr. H. Sinclair before the Institution of Mechanical 
Engineers last session, and reprinted in abridged 
form in ENGINEERING, vol. exxxix,tpage 462 (1935). 

The single-cylinder engine shdwn by Messrs. 
Gardner, already referred to, is efhibited coupled 
to a 5 kW generator, both units beifg mounted on a 
common baseplate to form the lighting set, illus- 
trated in Fig. 56, Plate XXI. If many respects 
this engine, which develops 94 h.p/ at 1,000 r.p.m., 
is similar to the eight-cylinder model just described, 
Thus it is readily started by hand from cold, has 
forced lubrication to all the bearings and principal 
moving parts, and has a fuel consumption of below 
0:39 lb. per brake horse-power hour, Other points 
of similarity will be seen in the following brief 
description of the design. The cylinder is cast 
from hard iron having a high tensile strength, and is 
not fitted with a separate liner. The head is separate 
and embraces an enclosed chamber for the valves, 
valve motion and sprayer. The crankcase is in 
one piece, the crankshaft being threaded in length- 
wise through a suitable doorway. The crankshaft 
is machined from a solid forging, with an integral 
flange to carry the flywheel, and is ground and 
lapped to fine limits. The design of the connecting 
rod is identical with that of the larger engine. 
The flywheel is machined all over, and is of ample size 
to ensure the small coefficient of cyclic variation 
demanded by a generating set. The fuel pump is a 
standard unit, and the fuel before reaching the 
pumps is passed through a combined heater and 
strainer. The sprayer is of simple design, and may 
be taken to pieces for cleaning and reassembled 
without any danger of maladjustment. The sprayer 
body does not pass through any water joints, so 
that it can be removed and replaced in a few 
seconds. The water pump is of the centrifugal 
type, and can be clearly seen in the illustration. 

With the exception of the large Crossley- Premier 
vis-a-vis type—which, however, has been previously 
shown at Olympia—the display of Messrs. Crossley 
Brothers, Limited, includes a full range of the 
engines manufactured by the firm at their works in 
Openshaw, Manchester, from the small 6-b.p. 
marine motor, driving a Diirr reversing propeller 
at 1,000 r.p.m., to an eight-cylinder four-stroke 
engine for heavy auxiliary duty, developing 400 
brake horse-power at 500 r.p.m. In a survey of 
this kind there is not space to describe all these 
engines in extenso, and detailed description must 
therefore be confined to the six-cylinder 330-brake 
horse-power two-stroke marine Diesel engine illus- 
trated in Fig. 58, Plate X XI, and the twin-cylinder 
18 kW self-contained generating set shown in 
Fig. 57, Plate XXI, with a brief note of some 
principal characteristics of the remainder. 

The six-cylinder engine, which is of the pump- 
scavenging type, develops its designed power at 
300 r.p.m. The cylinders form a monobloc casting, 
fitted with detachable and renewable liners, which 
is secured to the crankcase by through bolts extend- 
ing from the top of the cylinder block to the engine 
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bedplate, a form of attachment which relieves the 
cylinders, crankcase and bedplate of all tensile 
stresses and, incidentally, makes for a very neat and 
accessible arrangement. Accessibility during running 
is further promoted by the adoption of positive 
scavenging by means of a reciprocating pump at 
the forward end of the engine, permitting the crank- 
case doors to be removed and the moving parts 
inspected while the engine is working. Forced 
lubrication is provided to the main bearings, con- 
necting rod bearings, and other principal moving 
parts, with a separate system for lubricating the 
pistons. Two pumps are fitted in the main lubricat- 
ing oil circuit, one transferring the used oil from 
the engine sump to an external tank containing 
duplex oil filters, and the other drawing the filtered 
oil from the tank and returning it to the engine 
through an Auto-Klean strainer and an oil cooler. 
A ’bus pipe from the cooler has separate branches 
to each of the main bearings and to the scavenge 
pump, &c., the big ends being supplied from the 
main bearings through holes in the cranks, and the 
gudgeon pin bearings through the hollow con- 
necting rods. The supply to the cylinder walls is 
controlled by a mechanical lubricator, delivering 
measured quantities of oil through separate feed 
lines and sight feed glasses to both front and back 
of each piston. 

The circulating water pump, bilge pump, and two- 
stage air compressor are grouped together at the 
back of the engine. The water pumps are of the 
plunger type, and are interchangeable. The fittings 
include relief valve, snifting valve, and zine anti- 
corrosion plates, and the pumps are so connected 
that either may be used for circulating water through 
the cylinder jackets. The air compressor, mounted 
between the pumps, provides the air required for 
starting and reversing, the operation of reversing 
being accomplished by the large hand wheel seen 
to the right of the illustration, where the other 
controls, gauges, &c., are also arranged. It will 
be noted that the engine, although totally enclosed, 
is amply provided with inspection covers, so that 
all the working parts are readily accessible. The 
guaranteed fuel consumption, when using Diesel 
oil, is 0-39 Ib. per brake horse-power per hour at 
full and three-quarter load ; a figure, it is claimed, 
only rarely improved upon by four-stroke engines 
of equal power and cylinder proportions. A four- 
cylinder engine of similar type is also included in 
the range, and develops 100 b.h.p. at 450 r.p.m. 
The twin-cylinder engine shown in Fig. 57 is 
selected as typical of a number of small high-speed 
Diesel engines shown on the Crossley stand. It 
runs at 1,000 r.p.m. and is directly coupled to a 
dynamo of 18 kW output, the complete assembly 
being supported on a common bedplate and forming 
a compact and sturdy auxiliary suitable for a 
variety of applications. Other similar engines, 
ranging in speed from 800 to 1,500 r.p.m., are 
shown in conjunction with compressors, centrifugal 
pumps, &c., of the types found in small tugs, 
coasters, and yachts. 

The exhibit of Messrs. Blackstone and Company, 
Limited, Stamford, covers a wide variety of internal- 
combustion engines, ranging from their standard 
1}-h.p. and 2-h.p. petrol motors to the new E.P.V. 
type of vertical cold-starting Diesel engine, which 
is made in sizes having from two to eight cylinders 
and develops 40 brake horse-power per cylinder 
at 600 r.p.m. This engine is a new design and is 
intended for driving pumps, generators, com- 
pressors, &c., on land, or (with a suitably modified 
bedplate) similar auxiliaries on board ship. It is 
also supplied, fitted with reversing gear, as a main 
propelling engine for tugs, fishing vessels, and other 
small craft, and is then provided with a dished bed- 
plate, so that the cent-e line of the shaft is practically 
at engine room floor level. In general arrangement 
the design follows orthodox lines, with reciprocating 
bilge and water pumps driven from the engine, and 
forced lubrication to the principal working parts. 
Reversing gear, when provided, is fitted between 
the engine and the flywheel, and is operated by a 
handwheel located at the forward end, where the 
various gauges are also mounted. The propeller 
thrust bearing is incorporated in the reverse gear 
casing. The engine speed control lever is con- 
veniently placed at the side of the reversing wheel, 





ENGINEERING 


with an extension rod to a second speed-control 
lever at the flywheel end. Both engine speed and 
reverse controls can be arranged at either end of the 
engine or, if desired, can be fitted for chain operation 
direct from the bridge. The range of speed control 
is from full to slow; slow speed being about one- 
quarter of the full speed. 

Another new design is the O.P.V. type four- 
cycle compression-ignition engine, which is made 
with 2, 3 or 4 cylinders to develop from 15 brake 
horse-power to 30 brake horse-power at 1,200 r.p.m., 
and is intended for driving small motorboats, ships’ 
lifeboats, &c., and for auxiliary generating duties. 
The examples shown on the stand are a 2 cylinder 
model direct-coupled to a 9-kW generator, and a 
4-cylinder engine, with marine reduction gear, pro- 
peller shaft and propeller, which is shown running. 
The general appearance of this engine is shown by 
Fig. 59, Plate XXI. The design is compact, and, 
while all working parts are normally totally enclosed, 
particular attention has been given to accessibility ; 
by removing a single cover, secured by two screws, 
the whole of the cylinder heads, fuel injectors, and 
valve gear can be readily inspected. The Parsons 
type reverse gear, also totally enclosed, is bolted 
direct to the engine crankshaft and is contained in 
an extension of the engine bed. It runs in oil and, 
like the engine, has been designed to afford easy 
control and adjustment. The water and bilge 
pumps, driven direct from the engine, are inter- 
connected so that the bilge pump can be used for 
circulating the jacket water if necessary, and a 
connection is also provided for deck and fire services. 

Yet another engine now shown for the first time 
is the Blackstone D.B. type totally enclosed vertical 
Diesel engine, direct-coupled on a common base- 
plate to a marine-type dynamo, and developing 
9 brake horse-power at 1,000 r.p.m. In addition to 
these three new types, and the small ‘* box-type ”’ 
petrol engines previously mentioned, the exhibit 
includes a 55-h.p. H.S.1. spring-injection engine, 
designed to give this output at 240 r.p.m., as a 
specimen of this well-known range; one of the 
B.P.V. vertical high-speed engines manufactured 
by the firm for transport duties and various applica- 
tions to portable plant; and a 3-in. unchokeable 
pump on a portable mounting, driven by a 4}-h.p. 
Blackstone petrol-paraffin engine. 

On the stand of Messrs. J. and H. McLaren, 
Limited, of the Midland Engine Works, Leeds, 10, 
are shown four of the small high-speed Diesei 
engines developed by this firm for the propulsion 
of motor boats, driving small generators, and 
various industrial applications of a similar nature. 
The first of these is a five-cylinder engine, known 
as “ Type M.D.B.M.,” with cylinders 135 mm. bore 
and 200 mm. stroke, giving 87 brake horse-power 
at 1,000 r.p.m., displayed as the prime mover of a 
ship’s emergency generating set, direct-coupled 
to a Laurence Scott enclosed ventilated drip-proof 
direct-current generator having an output of 50 kW 
at 220 volts. The engine and generator are mounted 
on a common bedplate of fabricated steel, the com- 
plete unit weighing 9,400 lb. The fuel consumption 
at full load is stated to be 0-47 Ib. per brake horse- 
power per hour. 

The four-cylinder 8.M.L. type is designed as a 
marine propelling engine, and develops 25 brake 
horse-power at 1,250r.p.m. The general appearance 
can be seen by reference to Fig. 60, Plate X XI. 
The cylinders are of 95-mm. bore and 125-mm. stroke, 
the fuel supply being by C.A.V.-Bosch pump, as 
in all the McLaren engines exhibited, and lubrication 
by forced feed to all bearings and by splash to the 
cylinder walls. The combustion system embodies 
an air cell in the cylinder head. The Parsons H- 
type reverse gear is directly coupled to the engine 
crankshaft and housed in the unit-construction 
extended crankcase. As in the other engines, 
“wet” liners are fitted. The weight of the engine, 
complete with reverse gear, is 1,288 lb. The fuel 
rate at full load is 0-44 lb., and the consumption 
of lubricating oil is 0-01 lb. per brake horse-power- 
hour, the latter figure applying also to the other 
three engines. 

The two other engines on the stand are smaller 
units, the M.D.B. type developing 30 brake 
horse-power at 800 r.p.m., and the L.M. type 
20 brake horse-power at 1,250 r.p.m., each having 
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two cylinders. In the former design, the cylinders 
are of the same dimensions as those of the 
M.D.B.M. type, with wet liners, atomisation of 
the fuel taking place in an ante-chamber in the 
cylinder head. The fuel consumption conforms to 
the same figure, 0-47 lb., as in the larger engine 
with the same cylinder, and similar practice jg 
followed in the system of lubrication. The weight 
of the engine is 1,830 Ib. In the L.M. type engine 
the cylinders are of 105-mm. bore and 150-mm. 
stroke, and in this case the full load fuel consumption 
is 0-44 lb. As the higher speed. would indicate, 
this engine is considerably lighter in proportion 
to its power, the weight being 868 Ib. 

In the account of the last Shipping Exhibition 
we described an interesting water gauge projector 
shown by Messrs. C. A. Parsons and Company, 
Limited, Heaton Works, Newcastle-upon-Tyne. 
This description will be found in ENGINEERING, 
vol. cxxxvi, page 305 (1933). The device has proved 
so useful that it has been found worth while to 
develop it still further, and in its new form finds a 
place on the firm’s stand. It will be recalled that 
the projector enables a full-sized image of a boiler 
water gauge situated 50 ft. or 60 ft above the firing 
floor to be visible on that floor. The original 
design, however, gave only a limited degree of 
freedom in the location of the floor pedestal carry- 
ing the screen showing the image, as this had to be 
more or less directly below the water gauge fitting 
itself. The new pedestal, illustrated in Fig. 65, 
opposite, being capable of being tilted in the manner 
shown, can be situated as convenient on the firing 
floor, though it still gives a vertical bi-colour full- 
size image of the gauge glass. The part of the 
apparatus attached to the gauge glass has also been 
modified. It is now lighter and more compact 
and can be attached directly to the water gauge 
fitting. 

Other exhibits on Messrs. Parsons’ stand includes 
a set of double-helical single-reduction gear, designed 
to transmit 1,250 kW from a speed of 5,000 r.p.m. 
to 500 r.p.m. The tooth profile is of the latest “ all 
addendum ”’ type recently developed by the Parsons 
Companies, and the gears were cut on a hobbing 
machine fitted with the Parsons “ creep ’”’ system 
which, it is claimed, gives a particularly silent gear 
with high efficiency. A further interesting exhibit 
is an “‘onload”’ voltage regulator as fitted to 
Parsons transformers. The apparatus regulates the 
voltage ratio of transformers by changing the 
connections of the main transformer while it is on 
load. The change in tappings is effected by means of 
a series of mercury switches which are opened and 
closed in sequence. The switch mechanism can 
be operated either by a hand crank or by an electric 
motor with automatic or remote electrical control. 

Whilst the major portion of the display of Messrs. 
Kryn and Lahy (1928), Limited, Coborn Works, 
Letchworth, is devoted to exhibits illustrating the 
K.L. steel castings with which the firm has become 
identified, several of their other products are also 
to be seen. Of these, we illustrate in Figs. 66 
to 69, opposite, a single-cylinder air-cooled petrol 
engine, of which several examples of different sizes 
are shown. The size illustrated has a cylinder 3} in. 
in diameter by 4-in. stroke, and develops 5 h.p. to 
6h.p. A feature of the engine prominent in the 
external view of Fig. 69 is the air trunk, enveloping 
the cylinder and head, the disposition of this cooling 
system being clear from Figs. 66 and 67. It is 
stated that it has proved thoroughly effective and 
reliable in a wide variety of conditions of working, 
the object, of course, being to avoid the risk 
attendant on the freezing in a water-jacket or 
damage through accidental shortage of cooling 
water or accumulation of scale. It will be observed 
from Fig. 66 that the flywheel is formed with vanes 
similar to those of a centrifugal fan, and that it 1s 
enclosed in a casing. The air from this blower 1s 
discharged through a vertical duct to a casing at 
the top of the engine. The casing is fitted with a 
partition by which the air stream is divided, the 
major portion flowing over the cylinder barrel and 
the rest over the head, both of which are formed with 
deep fins. The combustion chamber is formed in the 
head, which, on removal, exposes the valves and 
seats. These are of the mushroom type arranged 
side by side and actuated by tappet rods from 4 
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Fics. 66 To 69. 
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camshaft, gear-driven from the crankshaft. An 
inspection door gives access to the tappet rod 
adjustment. The camshaft also operates a spring- 
loaded plunger pump which transfers filtered oil 
from the crankcase sump to the drip tray under 
the crank, splash lubrication being adopted. 

The crank webs are of the balance-weight type 
and the shaft is mounted on taper roller bearings, 
one set of which is mounted in a cover on the 
crankcase. Both crankshaft and connecting rod 
are of heat-treated drop-forged steel. The connect- 
Ing-rod big-end is lined with white metal and has 
adjusting shims. The small end has a phosphor- 
bronze bush. Ignition is effected by a British 
magneto fitted with an impulse starter and driven 
by skew gear at half engine speed. The contact 
breaker and timing adjustment are readily acces- 
sible. A Solex carburettor with automatic choke 
release is fitted, governing being effected by a vane 
m the air inlet passage coupled directly to the 
throttle, an arrangement giving close regulation. 
A silencer is provided on the exhaust pipe. The 
petrol tank is carried on a bracket mounted on the 
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Arr-CooLep Petrot Enerne; Messrs. Kryn anp Lany (1928), Limirep. 


crank case. It holds 2} gallons in the 5-6 hp. 
engine, which, by means of a special cylinder head 
and priming cock, can be arranged to run on paraffin. 
A variety of clutch and gear arrangements for 
adjusting these engines for different kinds of drive 
is also shown. The firm’s engine exhibits also 
include a single-cylinder Campbell cold-starting 
horizontal oil engine. This type of engine has 
totally-enclosed gears running in oil baths and 
monobloc construction of the cylinders and liners. 
The oil consumption ranges from 0-39 lb. per brake 
horse-power per hour in the larger sizes to 0-45 Ib. 
in the smaller. The steel exhibit is illustrated, 
among other things, by a ship’s davit, passed by 
the Board of Trade and Lloyd’s Registry. As the 
tensile strength of the material lies between 35 tons 
and 40 tons per square inch, the elongation on a 
standard piece being 20 per cent. and the cold bend 
test gives an angle of 120 deg. with fracture, lighter 
davits can be constructed of it with a corresponding 
decrease in deck load and space occupied. 

The most interesting exhibit on the stand of 
Messrs. Ailsa Craig, Limited, Strand-on-the-Green, 





Chiswick, W.4, is an eight-cylinder high-speed airless- 
injection engine for marine use, and incorporating 
a clutch and reverse gear. This engine, which has 
only been recently developed, is rated at from 64 h.p. 
to 96 h.p., the higher output being obtained at 
about 1,450 r.p.m. The auxiliary chamber in the 
piston, which has characterised the firm’s previous 
designs, has been retained. The combustion cham- 
ber is, in fact, similar to that of the 72-h.p. six- 
cylinder engine described in ENGINEERING, vol. 
exxxvi, page 253 (1933). The cylinder bore is 
4} in. and the piston stroke 5} in. The cylinders 
and crankcase form a single casting, the cylinders 
being fitted with Nitracast wet liners. ‘The heads are 
formed in pairs, and the overhead valves are operated 
by push rods and rockers from the camshaft, which 
is located in the crankcase. The crankshaft is 
of ample diameter and is carried in nine bearings. 
It is fitted with balance weights. A torsional vibra- 
tion damper is mounted on the shaft at the rear end. 
The reversing and reducing gears hardly call for 
special comment, as they are of the usual epicyclic 
and spur types, respectively, the clutch being of the 
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plate type. 
The engine bearings are pressure lubricated, the 
pump being of the gear type immersed in the sump. 
The same system supplies both the reversing and 
reducing gears, and to prevent flooding of the 
former, a valve is fitted which only permits the 
flow of the oil when the gear is in operation. An 
oil cooler is incorporated in the system between 
the pump and the engine leads. The engine is 
stated to be exceptionally flexible and quiet 
running. The fuel consumption at full load is 
approximately 0-45 Ib. per brake horse-power-hour, 
and the lubricating oil consumption rather less than 
0-005 lb. per brake horse-power-hour. The weight 
of the complete unit is 27 cwt., but, if required, a 
still lighter engine can be supplied by substituting 
light-alloy castings for the main parts in place of 
cast-iron. The alloy employed is impervious to the 
effects of salt water. The other engines shown by 
the firm embrace five marine units, four operating 
on heavy oil and one on paraffin. The power of the 
heavy-oil units varies from 32-48 h.p. to 8-12 h.p., 
while the paraffin engine is of 7-12 h.p. In addition, 
an 8-h.p. stationary engine is being exhibited. 


(T'o be continued.) 
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LETTER TO THE 


THE LEWIS SINGLE-DRUM WATER- 
TUBE BOILER. 


To tHe Eprror or ENGIneerinec. 


Srr,—In your issue of May 24, M. Augustin- Normand 
writes advising you that the French “ Turgan ” boiler 
hardly differs from the above, some details of which 
appeared in your issue of April 26 (page 453 ante). May 
| be allowed to explain the outstanding difference 
casually admitted in the words “ except that it employs 
ordinary Field tubes instead of two branched Fiek 
tubes, as in Mr. Lewis’ design ” 

The distinction, I submit, not without very 
important differences in this case. In order that your 
readers may appreciate this and realise the feasibility 
and desirability of eliminating bottom drums by such 
means, | give the following details and comparisons. 

Briefly, as shown in Fig. 1, the well-known Perkins- 
Field tube may be described as a short single cul-de- 
sac, vertical or inclined tube, fitted with an inner feed 
tube suspended from the top and centralised by fins 
at the bottom, involving an abrupt 180 deg. turbulent 
reversal of the circulating flow with resulting loss of 
circulating head and other objectionable features. 
Nevertheless, when some 35-40 years ago, water-tube 
boilers of this type became the vogue, there were other 
proposals similar, better and earlier than the “* Turgan ” 
boiler. All these aimed at eliminating bottom drums 
and headers, but, of course, it is not surprising that 
such early attempts thus to minimise weight, space and 
cost did not attain much practical success in view of 
the bad character of the feed water then in use. This 
barrier continued throughout the pre-war period. 

Consequently, the liberal provision of sludge pocket- 
ing bottom drums and blow-down facilities, coupled 
with improved expanded tube joints, sufficed and 
became the preferred practice. That this should have 
persisted until the early post-war years was perhaps 
rational; but not that the virtues of the Perkins-Field 
tube continued to be overlooked so long thereafter, 
seeing the progress made in directions favourable to its 


9 


is 


adoption. 

Practically pare feed water soon became an accom- 
plished fact, being attained by the elimination of leaky 
condenser tubes, effective de-wration, good distillation 
provisions for the make-up feed, and other such 
thorough knowledge of feed water and its effects as 
set forth in your recent review of Commander Bedale’s 
discourse before the Society of Chemical Industry, 
Having regard, however, to the prime importance of 
reducing costs, weight and space in boiler rooms aboard 
ship and in electric and industrial power houses, it 
is amazing that this zreat advance in the simplification 
of water-tube boilers has not materialised before now. 

In recent references to the equipment of naval ships, 
it has been authoritetively stated that “ weight has 
been saved wherever possible by the extensive use of 
aluminium alloy, which, for instance, is used for the 
gear wheel covers and all fittings not likely to eorrode.” 
Surely, a cheaper and much more effective and econo- 
mical method would be to obviate the lower boiler 
drums and the water they contain. I suggest that 
there would also emerge equally important plvaaienes. 
such as water walling and othef items too numerous 
to mention here, which would be further important 
advances in water-tube boiler design afloat and ashore. 
Savings of from 25 per cent. to 334 per cent., both in 





The reducing gear is water jacketed. | 
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weight and floor space are easily possible—in fact, a 
| 50 per cent. weight saving could have been attained in a 
recent instance. 

Referring now to Fig. 2, it will be seen that my | 
improvement of the Perkins-Field tube consists of a | 
diaphragmed easy-bend junction of two such tubes, | 
whereby the inner of one feeds the annulus of the other. 
Thus, among other advantages, (1) the cul-de-sac 
abrupt and turbulent 180 deg. reversal is obviated ; | 
(2) inspection down one leg by the light of a lamp 
lowered down the other leg is ensured; (3) erection 
and emptying are made easier and quicker by dealing 
with two tubes simultaneously ; (4) greater rigidity is | 
secured ; (5) duality of the feed supply is rendered | 
possible in certain circumstances ; (6) location of inner 
tube ends is remote from the radiant heat side of the 





Fig.2. | 
LEWIS U' TUBE 
Fig. 1. iy, 
PERKINS-FIELD 
TUBE 


“ENGINEERING 


(soss.) 


outer tube; (7) a single flash welded joint is possible | 
instead of two spherical ends formed by hammering and | 
welding ; (8) a satisfactory articulated inner tube can 
be provided. 

The latter is illustrated in Fig. 3, and is especially 
important and interesting because it is applicable also 
to ordinary single leg Perkins-Field tubes. The coup- 
ling consists of a close wound spring screwed over threads 
rolled on the inner tube ends, whereby a perfect grip 
is obtained. The ends of the spring are looped to form | 
centreing fins, which are better and cheaper than those | 
shown in Fig. 1. This coupling permits of two or more 
lengths of inner tube being assembled outside the drum, 
and due to its flexibility being sufficient to allow the 
articulation to be bent 180 deg., such inner tubes can 
quickly and easily be manipulated through the man- | 
hole and in and out of their evaporating tubes of much 
longer length than the diameter of the drum. This, 
I submit, is a great improvement upon the hitherto 
proposed telescopic-socketed and screw-connected inner 
tubes as in the “ Turgan”’ and other designs. 

I an, Sir, 
Yours faithfully, 
Wa. Yoratu Lewis. 
No. 3 Engineering Centre, 
British Industries House, 
Marble Arch, W.1. 
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| Johannesburg ; September 30. 
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TENDERS. 


WE have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 

Iron Tubes and Fittings, comprising galvanised 
unsocketed wrought-iron gas and water tubes (T.Y 
5,236) and malleable-iron pipe fittings and miscellaneous 
special water fittings (T.Y. 5,237). Singapore Municipal! 
Water Department; tenders received in London 
Singapore until November 4. 

Locomotive Firebox Material, comprising angle iron, 
U- and I-section iron, and flat iron and steel plates. 
Viagao Ferrea do Rio Grande do Sul, Porto Alegre, 
October 7. (T.Y. 5,242. 

Mild-Steel Bearers and Floor System, and other 
materials. Great Indian Peninsula Railway, Bombay ; 
September 30. (T.Y. 5,243.) 

Bridgework, comprising six 63-ft. 6-in., semi-through 
spans for Nalganga Bridge. Great Indian Peninsula 
Railway, Bombay ; September 30. (T.Y. 5,244.) 

Time Switches, electrically-wound, two hundred 
5-ampere A.C./D.C. Melbourne City Council ; October 
. (T.Y. 10,084.) 

Railway Equipment, including locomotive and wagon 
turntables. weighbridges, swing-gates, water cranes, and 
Kampsax Consortium, Tehran, Iran ; October 


or 


I 
7 


pumps. 
15. (T.Y. 5,245.) 
Transmission Belting, rubber, friction surface. South 


Harbours Administration ; 
(T.Y. 5,247.) 

Mild-Steel plain sheets, and round, square, and flat 
rods, angles, and sections. Argentine State Railways, 
Buenos Aires; October 10. (T.Y. 5,249.) 

Steel Ales for coaching and goods stock for the 
Jodhpur Railway. Indian Stores Department, Simla 
October 8. (T.Y. 5,255.) 

Mild-Steel Rivets for boiler and general work. South 
African Railways and Harbours Administration, 
Johannesburg ; October 14. (T.Y. 10,087.) 

Telephone Indicators of the drop, eyeball, and ringing 
types. Posts and Telegraphs Department, Melbourne ; 
October 8. (T.Y. 10,088.) 

Telephone Switchboard parts and accessories. 
and Telegraphs Department, Melbourne ; October 
(T.Y. 10,090.) 


Telephone Dial Parts of various types. 
October 8. 


African Railways and 


Posts 


8 


Posts and 
(T.Y 
10,091.) 

Testing Instruments, including voltmeters, ammeters, 
and milliammeters. Posts and Telegraphs Department 
Melbourne : October 15. (T.Y. 10,092.) 

Telephone Repeaters and Ringing Equipment. 
and Telegraphs Department, Melbourne ; October 
(T.Y. 10,089.) 

Telephone Equipment. 
V.F. (1,000-cyele) ringers. 
Department, Melbourne ; October 


Posts 


15 


Terminal and/or intermediat¢ 
Posts and Telegraphs 


22. (T.Y. 10,093.) 


200-kV A Transformers, twelve, single phase, oil- 
immersed indoor type. Municipal Flectricity Depart 
ment, Christchurch, New Zealand ; October 15. (T.’ 


10,095.) 
Switchgear.—One single-panel high-tension cubicle and 
ironclad switchboard. Tram 


one six-unit low-tension y 
ways and Electricity Department, Invercargill, New 
Zealand ; November 4. (T.Y. 10,102.) 


Insulated Cables.—300,000 m. of paper and compound 
insulated cotton-served and braided Hackethal-typ 
wire and cables. State Electricity Supply and Tel 

Administration, Montevideo, Uruguay; No 
(T.Y. 10,103.) 

Underground Cables.—600-volt and 11,000-volt paper 
insulated, lead-covered steel-tape armoured cables. City 
Council, Invercargill, New Zealand; November 4 
(T.Y. 10,100.) 

Telephone Equipment. 


vember 4. 


Telephone transformers, dials: 

Post and Telegraph Depart- 
ment, Wellington, New Zealand ; November 12. (T.Y 
10,101.) 








CONTRACTS. 


Messrs. Exuiorr Brotruers (Lonpon), Limited, 
Century Works, Lewisham, London, 8.E.13, have just 
received an order from H.M. Office of Works for five 
sets of distance-thermometer equipment for measuring 
air temperatures in Government buildings in Whitehall, 
namely, the Admiralty, Colonial House, the Foreign 
; ‘ Each equip 
ment consists of a multi-point combined temperature 


| indicator and selector switch, together with room-type 
| resistance thermometers and a thermometer 


for out 
Similar equipment has already 
been installed in other Government buildings and Im 


hospitals, cinema theatres, and offices in various parts 


of the country. 


Messrs. INTERNATIONAL CoMBUSTION, LIMITED. ae 
wych House, Aldwych, London, W.C.2, have supplie 


stoker-fired boilers to Messrs. Briggs Bodies, Limited : 


to the Rand Water Board, Zwartkopjes, South Africa; 


and to Messrs. Cerebos, Limited. They have - 
supplied “‘L”’ stokers and other equipment to the 
Yorkshire Electric Power Company, Limited; to the 


Watford Electricity Undertaking, and to Messrs. Evans 


fand Bevan. 
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NOTES FROM SOUTH YORKSHIRE. | 


SHEFFIELD, Wednesday. 

Iron and Steel.—The local industrial position has 
several encouraging features. Steel output shows a 
further rise, while the city’s roll of unemployed has 
declined by over 2,000. This is not surprising when 
it is considered that many works have attractive order 
books and have sufficient orders on hand to kee 
plant running at current capacity for some time Gaal 
Inland business in iron and steel and related products 
has been maintained at a satisfactory level, while the 
influx of overseas orders has improved. Steel-melting 
departments are doing well. There is an active demand 
for basic-steel billets. The call for acid steel is not so 
strong, but output is larger than three months ago. 
The heavy engineering and machinery trades are working 
at recent level. Most sections show little change. The 
medium branches are doing well. Among the progres- 
sive lines are electrical plant, quarrying and mining 
gear, and automobile steel and parts. The aircraft 
industry is buying bigger tonnages of Sheffield-made steel, 
and engine and body parts. Stainless steel is playing a 
larger part in aeroplane construction. Another field 
in which this material makes headway is in the con- 
struction of reservoirs. In connection with the building 
of a large reservoir near Sheffield, stainless-steel plates 
will line the bottom of part of the river bed so that the 
flow of water can be measured accurately. The stainless 
sheets will also prevent the growth of vegetable matter 
on the bottom of the channel. The demand for cold- 
rolled strip is improving, and producing works are 
operating at high pressure. Business in agricultural 
machinery and implements has declined considerably on 
home account. Overseas requirements reach a higher 
standard than a year ago. Magnets and magnet steel 
are in demand by automobile, electrical, and wireless 
engineers. The tool trades are actively employed. 
Makers of machine knives and similar products have 
good order books. Works extensions are taking place 
with a view to increasing production. Engineers’ small 
tools are progressive lines. The light foundries are busy 
and have good prospects. 

South Yorkshire Coal Trade.—The coal market has 
taken on a slightly brighter appearance. The inland 
demand for most classes of fuel has improved. Export 
requirements show little change. More inquiries are 
circulating for prompt shipment. There is a good 
demand for industrial fuel. Steel works and iron works 
are buying freely. Gas and electricity works are buying 
for winter stocking purposes. There is a better market 
for steam coal. The call for foundry and furnace coke is 
stronger. Quotations are :—Best branch handpicked, 23s. 
to 25s. ; Derbyshire best house, 19s. to 21s. ; Derbyshire 
best brights, 16s. 6d. to 18s.; best screened nuts, 16s. 
to 17s. : small screened nuts, 15s. to 15s. 6d. ; Yorkshire, 


ENGINEERING. 


orders. Following the recent reports of large shipments 
of tubes from Newport, comes the announcement that 
Messrs. Braithwaite and Company, of Newport, have 
booked 3,000 tons of structural steelwork for aeroplane 
sheds for the Air Ministry, which will, with orders already 
in hand, keep them busy for at least another six months. 
A number of other orders for a variety of purposes 
at home and abroad are expected in the course of 
the next few weeks. Recent prices are everywhere 
maintained. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There are next to no stocks 
of Cleveland pig-iron, and as the limited make is virtually 
absorbed by requirements of British works, expansion 
of demand would necessitate enlargement of production 
by re-kindling idle plant. Under such conditions 
only small parcels of iron are occasionally available 
for prompt sale, and they are quickly taken up at the 
fixed market values. Local and other home consumers 
as well as customers in Seotland are expected to call 
for rather increased deliveries over the autumn, but 
there is still disinclination to negotiate wth Continental 
buyers. Market values are very strong. Fixed minimum 
delivery prices are based on No. 3 e of iron at 678. 6d. 
here. 69s. 6d. supplied to North of England areas beyond 
the Middlesbrough zone, 67s. 3d. Falkirk, and 70s. 3d. 
Glasgow. 

Hematite.—Producers of East Coast hematite are in a 
very strong position. They are disposing of their make 
as it becomes deliverable, and their light stocks are 
nearly all allocated for early use. Home demand promises 
to be at least maintained, and export inquiries may lead 
to a little more overseas business, despite difficulties 
in dealing with customers abroad. Buyers in Italy 
are keen to place further orders, but have been unable to 
purchase more than a few hundred tons. British 
buyers do not hesitate to pay up to the fixed figures for 
East Coast brands, which are ruled by No. I quality 
of iron at 71s. for local purposes, 73s. 6d. delivered to 
Northumberland and Durham, except to Tyneside, to 
which district a lower price is cha , 788. 6d. delivered 
to the Sheffield area, and 77. 6d. to Scotland. 

Foreign Ore.—New business in imported ore is scarcely 
heard of, but unloadings in fulfilment of old contracts 
continue on a substantial scale, and merchants take a 
hopeful view of the future, believing that values will 
rise. Consumers are, however, as disinclined as ever 
to discuss forward buying. The nominal price of best 
rubio remains at 17s. 6d. c.i.f. Tees. 





lés. 6d. to 17s.: Derbyshire hards, 16s. 6d. to 17s. ; 
rough slacks, 8s. to 9s. ; and nutty slacks. 7s. to 8s. 6d. 








NOTES FROM THE SOUTH-WEST. | 


Carpirr, Wednesday. 

Very unsettled conditions rule in the Welsh steam and 
anthracite coal-export trade, although the outlook in 
the inland branch of the industry is rather more promising, 
seeing that there is a further expansion in employment, 
which involves heavier fuel supplies. Shipments of coal 
and coke, including bunkers, from the Welsh ports of the 
Great Western Railway Company last week were only 
354,500 tons, showing a reduction of 42,600 tons as 
compared with the previous week and 50,632 tons as 
against the corresponding period of last year. Ship- 
ments from Cardiff, Barry and Penarth were only 
211,500 tons, compared with 228,700 tons in the previous 
week and 218,500 tons in the corresponding week. The 
result is more unemployment among the Welsh miners. 
The reduction of 10 per cent. in the French import 
quota is partly responsible for the reduced supplies to 
that country, while considerable arrears of coal deliveries 
are also due to a reduction in pitwood shipments to 
South Wales of 25,000 tons. According to the latest 
advices, the French cut in the quota will be continued 
over October and November. Meanwhile Italian pay- 
ments for Welsh coal continue over 1,250,000. in arrears 
and Welsh exporters remain firm in their refusal to 
supply coal without the money. British shipowners also 
are adhering to their demand for payment of freights 
in sterling in London. Foreign-owned vessels are being 
employed more readily by the Italians for the present. 
There are reports that German and Polish coal interests 
are not as ready as recently to go on shipping coal to 
Italy on barter terms. Weish coal is higher in quality, 
and there seems a prospect of the Italians taking heavier 
Welsh supplies in the near future. The prospect of the 
Welsh miners taking strike action over their wages 
demand continues. The Conciliation Board meeting 
has been fixed for September 30, and it seems probable 
that the Arbitration Board will be called upon to deal 
with the matter. The vacancy as chairman caused by 
the resignation of Lord Bridgeman, who died a few days 
later, has been filled by the appointment by the Minister 
of Labour and the Secretary of Mines of a new chairman, 
Sir William Beveridge. Mr. Finlay Gibson, secretary of 
the Monmouthshire and South Wales Coal-Owners’ Asso- 
“ation, has issued a statement declaring that the Welsh 
miners, although now showing a threatening attitude, 
will not break their three years’ agreement made in 
October last year. There is, however, much uncertainty 
8&8 to the outlook. ' 

Iron and Steel Outlook—There is a great deal of 
°pumism in the iron and steel and allied trades of 
South Wales and Monmouthshire. Reports from all the 





districts indicate the maintenance of activity over the 
E y 
juarter 


July returns issued recently were indicative 





Blast-Furnace Coke.—Prices of Durham blast-furnace 
coke are steadily upheld at the equivalent of good medium 
qualities at 19s. delivered to Tees-side works, though 
makers are rather anxious to book orders. 

Manufactured Iron and Steel.—Tonnage output on 

semi-finished and finished iron and steel is heavy, and 
is likely to increase. Producers are, in some cases, 
being pressed for delivery and negotiations proceeding 
promise to lead to considerable sales. Subject to the 
usual rebates, principal market quotations for home 
consumption stand: Common iron bars, 91. 12s. 6d. ; 
acking (parallel), 81.; packing (tapered), 10/.; steel 
illets (soft), 5. 12s. 6d.; steel billets (medium), 
7l. 2s. 6d.; steel billets (hard), 71. 128. 6d.; iron and 
steel rivets, 111. 10s.; steel ship plates, 8/. 15s.; steel 
angles, 81. 7s. 6d.; steel joists, 81. 15s.; heavy sections 
of steel rails, 81. 10s. for parcels of 500 tons and over, 
and 91. for smaller lots ; and fish plates, 12/. 10s.. Black 
sheets (No. 24 gauge) are 111. for delivery to home custo- 
mers, and 91. 5s. f.o.b. for shipment abroad ; and gal- 
vanised corrugated sheets (No. 24 gauge) are 131. for 
delivery to home customers, and 111. 5s. f.o.b. for ship- 
ment overseas. 

Scrap.—Consumers of heavy steel are anxious to buy 
at 52s. 6d., but sellers expect the price to rise and are not 
disposed to enter into extensive contracts. Several 
small sales of machinery metal have been put through 
at 54s. The quotation for heavy cast-iron remains steady 
at 52s. 6d., but for light cast-iron buyers are now dis- 
inclined to pay more than 42s., though 42s. 6d. is still 
asked. 








ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Inaugurated in 1932 by Mr. 8. B. Donkin on his 
retirement from the presidency of the Association of 
Supervising Electrical Engineers, a “‘ Meetings Discus- 
sion Award” has been given each session in order 
to encourage useful discussion at the Association’s 
lecture meetings. The report of the judges for the 
1934-35 session has recently been received by the 
council, and the first prize, of a value of 51., has been 
awarded to Mr. L. W. Medcalf, and the second prize, 
worth 21. 10s., to Mr. W. Acton. 


Untrep Kincpom Commerce with New ZEALAND.- 
Mr. R. Boulter, C.M.G., H.M. Trade Commissioner at 
Wellington, New Zealand, is at present in this country 
on an official visit. He will be available at the offices 
of the Department of Overseas Trade, 35, Old Queen- 
street, London, S.W.1, on Monday, September 16, and 
also from Monday, September 23 to Wednesday, Sep- 
tember 25, for the purpose of interviewing manufacturers 
and merchants interested in the export of United King- 


of progress, and there are constantly advices of more | 
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NOTICES OF MEETINGS. 





Iron AND Street Instirvure.—Autumn Meeting at 
Manchester. Monday, September 16 to Thursday, 
September 19, The College of Technology, Manchester. 
For Programme, see page 178 ante. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE NORTH. 


Grasaow, Wednesday. 


Scottish Steel Trade—-A good steady demand for 
heavy steel eontinues and production at the various 
works in the West of Scotland is being maintained on a 
high level. Home consumers are still the principal 
buyers, but the tonnage on order for export is very 
satisfactory and there are indications of an expanding 
demand, as recent inquiries represent quite a considerable 
amount of material. Light steel for structural work is 
meeting with a steady sale and producers are very well 
supplied with orders. In the black-steel sheet trade 
there is no diminution in business, and makers’ order 
books are so well fitled that plant will be fully employed 
for months to come. The tonnage at present being 
consumed by the motor industry is very heavy, and so 
also is the quantity specified for general domestic 
purposes. While home buyers are very prominent at 
the moment, the tonnage going overseas is not very 
heavy, and galvanised varieties are especially quiet. 
The following are the current market quotations : 
Boiler plates, 91. 5s. per ton; ship plates, 8/. 15s. per 
ton; sections, 81. 7s. 6d. per ton; black-steel sheets, 
4 in., 82. 10s. per ton, and No. 24 gauge, in minimum 
4-ton lots, 11. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 13/. per ton, 
all delivered at Glasgow stations. 

Malleable-Iron Trade.—Active conditions are still 
general in the West of Scotland malieable-iron trade, 
and, as the demand continues good, the output is being 
well absorbed. The re-rollers of steel bars are doing 
quite a fair business overall, but have lately been 
experiencing some competition from England through a 
firm not inside the general agreement. This has made a 
slight difference in the tonnage demand, which was 
steadily increasing. Prices are unchanged and are as 
follows :—Crown bars, 91. 15s. per ton for home delivery 
and 91. 5s. per ton for export ; and re-rolled steel bars, 
81. 12s. per ton for home delivery and 71. 10s. per ton 
for export. 

Scottish Pig-Iron Trade.—There has been no falling off 
in the demand for Scottish pig-iron and local producers 
are as busy as they can be at the present time. Large 
deliveries are being made of both hematite and basic iron 
to the steel works and of foundry grades to the local 
foundries. In the latter connection the demand for 
light-castings is extremely good and makers are meeting 
with a ready sale for domestic purposes. The following 
are to-day’s market quotations :—Hematite, 73s. 6d. 
per ton, and basic iron, 70s. per ton, delivered at the 
steel works ; foundry iron, No. 1, 72s. 6d. per ton, and 
No. 3, 70s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, September 7, amounted to 101 tons. Of that 
total 75 tons went overseas and 26 tons coastwise. 
During the corresponding week of last year the figures 
were 110 tons overseas and 33 tons coastwise, making a 
total shipment of 143 tons. 


Shipbuilding.—Messrs. Fleming and Ferguson, Limited, 
engineers and shipbuilders, Paisley, have received an 
order from the Crown Agents, London, for a single-screw 
pe op steamship for coastal service in Newfoundland. 
She will be 231 ft. in length and will have a width of 
36 ft. Accommodation will be provided for 60 first-class 
and 80 second-class passengers, and she will have a hold 
capacity for about 1,000 tons of cargo. 


Scientific Apparatus for the *“‘ Queen Mary.’’-—Messrs. 
Kelvin, Bottomley and Baird, Limited, Glasgow, so 
well known as manufacturers of navigational and 
engineering instruments, have been entrusted with the 
contract to supply a complete set of scientific apparatus 
for the new Cunard-White Star liner Queen Mary. This 
contract is for a complete outfit of Kelvin compasses, 
pneumercator tank gauges and other instruments, and 
will be the most complete and extensive outfit ever 
fitted on a British merchant ship. The same firm, it 
may be noted, manufactured scientific instruments for 
the French liner Normandie. 








British STANDARD SPECIFICATION FOR GRINDING 
WueEEts.—The British Standards Institution, 28, 
Victoria-street, London, 8.W.1, has recently issued a 
new specification, designated No. 620—1935, for the 
dimensions of grinding wheels and their method of attach- 
ment. Only those shapes which are in general use have 
been standardised and every endeavour has been made 
to eliminate special and unnecessary shapes and sizes. 
The necessity for ensuring that the wheels are adequately 
secured before being used is a matter which is rightly 
considered of great importance. Tables of dimensions 
for standard washer plates, with details regarding the 
quality of material from which they should be made, 





dom goods to New Zealand. He will also visit a number 
of industrial centres in the provinces. Firms desiring 
interviews with Mr. Boulter, either in London or in the 
provinces, should apply to the Comptroller-General of | 
the Department, quoting reference 509/1/35. 








‘ able 


have been included, together with methods of fastening. 
In this connection, the recommended practice of making 
the diameter of the safety plate not less than half the 
diameter of the wheel has foun adhered to. Copies of 
the yj steep price 2s. 2d. each post free, are obtain- 
rom the B.S.I1. Publications Department. 
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GEAR FOR WINDING ENGINES. 


CHALMERS ENGINEERING WORKS, ERITH. 


SLOW BANKING 


CONSTRUCTED BY MESSRS. FRASER AND 
(For Description, see Page 283.) 


























Ee To Overwind Trip 

































































Fia. 5. 


, ye Ageonare ror AERIAL SURVEY Work tn THE, This company intends to proceed with the surveying , are fitted with blind-flying instruments, sun blinds, meta! 
AR East Messrs. The de Havilland Company, Limited, | of some 25 miilion acres by aerial hotography In | propelle dM d ying wire- 
Hatfield Aerodrome, Herts, have completed the id t i P i ee 
prone x , » have completed the con- | addition to obtaining an indication of sites suitable for | less apparatus. A vertical camera, to take photographs 
ction of three twin-engined aircraft which have | petroleum production, the maps will furnish data regard-| through the floor at an angle of 148 deg., with uninter 
a specially adapted for aerial survey work These | ing density of population in various districts and the/| rupted view. has been provided. The expedition will be 
ro —-¥4 a ot sang Dragon a type, fitted with} best tracks by which they can be reached, and informa-| led by Mr. R. N. de Ruyter van Stevenick and it is anti 
oO -« Lp ipsyv e . y » . “ > oY * . al 7 ~~ ric ~ 1 : oa : 
we = 22. ; an y tt ngine s, and rave bee n ordered | tion concerning forest and agricultural land. In addition | cipated that a commencement will be made on the 
) } erlands New Guinea Petroleum Company.! to a comprehensive standard equipment, the machines | survey work at the end of September 
t. 3 P. =) oT. 
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PLATE XVI. ENGINEERING, SeptremsBer 13, 1935 


THE SHIPPING, ENGINEERING AND MACHINERY EXHIBITION 


(For Description, see Page 265.) 

















SreaM-TurBINE-DRIVEN CENTRIFUGAL Pump; Messrs. i. . ALLEN, SONS AND 
ComMPpaNy, LIMITED. 











Fic. 9 Steam CrRcULATOR FOR HEATING SYSTEMS; 
Messrs. W. H. ALLEN, Sons anp Company, Limirep. 

















10. 60-KW Sream-Driven GENERATING Set; Messrs. W. H. ALLEN, Sons AND ‘1G. .  Wrycn Motor anp CONTROLLER; MESSRS. 
ComPaNy, LIMITED. ALLEN, Sons AND Company, LIMITED, 














> » . —_ . : . * ‘ 9° om 
an. Rigut-ANGLE SANDER; Messrs. BLAcK AND Decker, LIMITED. Fie. 13. Bett Drive ror “ MULTIFLEX Toots; Mess 
GILMAN (B.S.T.), Lowrrep. 
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THE SHIPPING, ENGINEERING AND MACHINERY EXHIBITION. 





(For Description, see Page 265.) 
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Fig. 28. 
Fig. 27. 
Fics. 27 aNnp 28. AUTOMATIC PAINT STRAINER ; 
Messrs. AvuTo-KLEAN STRAINERS, LIMITED. 
Fic. 26. ‘“ Lotos” AvuTomatic STRAINER. 
5 Messrs. AuTO-KLEAN STRAINERS, LIMITED. 
J 











Fic. 29. 

















Fic. 31. SEPARATING AND THROTTLING STEAM 
CALORIMETER ; Messrs. Doppiz, MCINNES AND 
CLypE, LIMITED. 

















Fic. 32. Borer Freep WATER REGULATOR ; 
Messrs. Doppik, McINNES AND CLYDE, 
LIMITED. 








ee 


a 























Fic. 30. Sb 
























Fics. 29 anp 30. Etectrric Suip’s TELE- Fic. 33. Furi Pume Tey-TAte ; 
GRAPH; Messrs. SIEMENS BROTHERS AND Messrs. Dopsie, McINNES AND Fic. 34. Execrric Tarustor-OPERATED VALVE; MEssRs. 
Company, LIMITED. CLypeE, LiMirep. Corres ReGuiators, LImIrep. 
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PLATE XIX. ENGINEERING, SepremBer 13, 1935. 





THE SHIPPING, ENGINEERING AND MACHINERY EXHIBITION. 


(For Description, see Page 265.) 
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THE POWER RATING OF RIVERS. 


In hydraulic-power engineering the computa- 
tion of the power available for development from 
river-basins presents a fundamental problem of 
very considerable complexity, difficulties being 
encountered in the essentially preliminary work of 
assessing the rate of discharge of the waterway. A 
river is fed by tributaries, and its rate of flow 
consequently varies from point to point. At any 
given point the discharge is subject to wide fluctua- 
tions, an extreme example being provided in tropical 
countries, where the flow may be virtually or actually 
zero for a large part of the year, but may reach a 
remarkable magnitude for short periods during the 
monsoon. 

In order to determine stream-flow data with any 
degree of accuracy, observations over a long period 
of years are in fact necessary, and in the process of 
obtaining them consideration must be given to the 
method of measurement most appropriate for the 
particular river. It will, however, often happen 
that the engineer is faced with the problem of rating 
a river-basin for which gaugings are few or entirely 
lacking, and he must then use his judgment and 
experience in estimating the magnitude of the flow 
at different times. If it happens that the site 
under consideration comes within a catchment area 
of the same general nature and size as one in which 
the relationship between run-off and rainfall has 
been experimentally determined, then, of course, the 
discharge may be estimated with probably a high 
degree of accuracy. 

The phenomenon of evaporation also has to be 
considered in relation to the percentage run-off ; 
the magnitude of this factor varies widely from 
place to place, and its effect may become of impor- 
tance not only in the run-off resulting from a given 
rainfall, but also in its influence upon storage 
reservoirs, especially where these are large in 
comparison with the catchment area. Again, the 
quantity and character of vegetation in the district 
is known to influence the percentage run-off, if not 
also, indeed, to some extent the rainfall itself. 

When the variety of countries in which the 
engineer is now called upon to plan water-power 
works is considered, in many of which no adequate 
records have been taken, and .often but the most 
crude information regarding flood phenomena is 





must be planned with caution. A further aspect 
has also to be considered, for while the above are 
some of the many complicating factors which bear 
upon the stream-flow available for power purposes, 
there are still further difficulties in applying the 
records when once they have been obtained or 
estimated. Not only is it necessary to deal with 
the statistics in such a way as to provide the infor- 
mation appropriate to the scheme in hand; it is 
desirable also to obtain figures in a form which will 
enable a true comparison to be made with other 
schemes and different sites. 

The maximum power which can be developed 
continuously from a stream with no provision for 
artificial storage depends, clearly, upon the minimum 
flow, but at the same time it will be possible to 
generate a very much greater amount of power than 
this for a part of the year. As to the maximum 
economical development, and the advisability of 
storage or pondage, the merits of individual cases 
must be the determining factors. 

An invaluable instrument in the study of these 
matters is the duration curve, originating, we 
believe, in the United States, in which are plotted as 
abscisse the percentages of time during which the 
flow is equal to or greater than the amount shown 
by corresponding ordinates. Some years ago the 
practice was suggested in Canada of arranging the 
months of the year according to the lowest daily 
flow, and taking the lowest of the six high months 
as the basic month for power-rating purposes. The 
average flow of the lowest seven consecutive days in 
that month is used in determining the maximum 
available flow of the year, and the average of all 
such maxima for the years in which flow statistics 
are available is used as the effective maximum 
for the purpose of calculations. Other countries 
have employed other methods, but it is evident 
that, for statistical use and for facilitating com- 
parison between different sites throughout the 
world, some system of standardised treatment is 
desirable. At the request of the World Power 
Conference, the International Electrotechnical Com- 
mission set up a committee in 1928 to make recom- 
mendations for general acceptance, and recently 
the British Standards Institution have published a 
specification* in which the recommendations of the 
International Electrotechnical Commission at a 
plenary meeting held in 1930 are now embodied. 
This specification, incidentally, illustrates the 
ever-widening scope of the activities of the British 
Standards Institution, and may be commended 
to the consideration of hydro-electric engineers 
interested in this subject. In a foreword it is stated 
that “ although the present methods of assessment 
of water-power may vary, experts from a dozen 
countries, having before them the full data of a 
stretch of river, and using the recommendations 
given in this specification, should be able to agree 
within narrow limits as to the practical value of the 
normal and maximum economic ratings.” 

As implied above a consideration of vital impor- 
tance in the estimation of water-power resources 
is the amount of data on which the calculations 
are based. To provide for this, the specification 
in question recommends that where more than 
one year’s record is available, the various items 
deduced from the data shall be averaged over 
the whole series of years and values of rates of flow 
designated as one-year, two-year, &c. The n per 
cent. time-flow, or the flow occurring per cent. 
of the time, as read from the ‘‘ duration curve,” is 
expressed conveniently as Qn, and three ratings 
are recommended, viz., “low rating,” based on 
Q95 flow; “‘ middle rating,” based on Q60; and 
‘‘average rating,” based on the arithmetical 
mean flow. It is agreed, also, in accordance with 
the recommendations of the International Electro- 
technical Commission, that it is permissible to 
report, in addition, ratings based on Q75 and 
Q25 flows as shown by the duration curve. The 
Canadian “six-months flow” referred to above 
falls into this system at about Q60; and the 
Canadian “ordinary minimum flow,” defined as 
the average of two periods of seven consecutive 
days having the lowest flow, is some 10 per cent. 
less than Q90, and agrees closely with Q93, as 
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also does the corresponding rating adopted in the 
United States of America. 

A complicating factor of very great importance 
is introduced, of course, when the use of storage 
is considered. This is essential to many schemes, 
and accordingly the specification provides for the 
subdivision of the rate of flow into (a) natural, 
(b) additional rate of flow due to storage. In the 
final result, two questions naturally arise, viz. : 
(i) the effect of velocity head, and (ii) the efficiency 
of generation. These points are circumvented by 
clauses defining the head “ without any addition for 
velocity head ” and the power as “ without deduc- 
tion for losses in development.” In the case of 
existing plants, the installed turbine capacity is to 
be recorded, and also the ratings, which would be 
arrived at if the sites were undeveloped, but with 
actual, in place of estimated, values. 








GOOD WINE NEEDS NO BUSH. 


Ir is to be supposed that during the past few 
weeks, a good many folk, old and young, have 
indulged in holiday photography, and it is not 
unreasonable also to suppose in these days when 
this pastime is made so easy that a goodly proportion 
of the results will be at least on the better side of fair. 
The amateur’s work in fact has been so lightened 
and systematised that with some care, quite good 
work can be produced with a fair degree of certainty, 
while bold experiments, formerly the privilege only 
of the expert, may be attempted with reasonable 
prospects of success. We do not imply that results 
of a class good enough to hang on the walls of the 
Royal Photographic Society the common 
return of these holiday efforts, but there is no 
doubt that a good proportion which gives quite 
properly a large amount of pleasure is nowadays 
not uncommon. 

Holiday photography as a subject is, of course, 
not our field, but we are moved to some remarks on 
the general subject from having visited, during the 
past week, the Exhibition of Photography in 
Commerce and Industry at the Royal Institute 
Princes Galleries, Piccadilly, W., which un- 
fortunately closes to-morrow. This exhibition has 
been organised by the Professional Photographers’ 
Association, and naturally reveals a high level of 
technique. The commercial field covered is very 
wide and with most of it we have nothing to do, 
but engineering is represented, though not to the 
degree that might be desired. Architectural studies 
are numerous, many of them excellent, while 
engineering subjects also include interiors of works, 
machines, foundry processes, structural and other 
subjects. The names of Bedford Lemere, Stewart 
Bale and others are sufficient guarantee of good 
quality, but with the vast field presented by the 
industry, we felt on looking round, that great 
possibilities were absolutely unrepresented upon 
the walls. There was, happily, a marked absence 
of signs of the craze for taking views from uncom- 
fortable angles, which seems to be one of the 
publicity fashions of the moment, introduced from 
abroad, and most of the engineering studies were 
good straightforward work, of considerable pictorial 
merit where the subject lent itself to this, but 
otherwise commendable for technique and for good 
representation and effective lighting. Obviously 
many were merely intended to show well and clearly 
the scene or the object photographed, and it is 
for this reason that we regret, with the Shipping 
and Engineering Exhibition just opening at Olympia, 
that this photographic exhibition closes so soon. 

Doubtless many publicity officials and others will 
be at Olympia, but reyrettably few if any are likely 
to visit this other exhibition to which we refer. 
Sir Charles Higham, in opening the latter, said he 
thought it would be impossible for any other 
country to show such a collection as was there 
exhibited, and undoubtedly the standard reached 
is excellent, while the possibilities are very wide, 
much wider it would seem than the usual publicity 
official places to the credit of the art. It is a 
continual astonishment that, with photography so 
well developed, and to us, as we all know, capable 
of giving quite passable results in average hands, 
engineering firms are content nowadays to put up 
with the so called “ artist’s drawing,” which is one 
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of the most egregious fakes which deface civilisation. 
As a rule, engineers have a reputation for liking the 
genuine article and a good honest job, yet the most 
respectable firms allow the publicity people to 
* put it over ” them, as the expression goes, making 
them spend large sums of money in having all 
genuineness and reality taken out of pictures of 
their products. Starting with an honest photograph, 
this is degraded by “‘ working-up ” at great expense 
until the original likeness so completely disappears 
that the result comes to be called a “ wash” or 
“ artist's drawing ”—in fact, when we speak to-day 
of drawings commonly these fakes are offered to us. 
Obviously such efforts may hide any number of 
indiscretions of design or finish, and it has always 
seemed to us that honest work is best represented in 
an honest manner. A good clear photograph of, 
say, an engine must appeal more warmly to a 
possible purchasing engineer than what looks like 
a wooden model set up on an impossible chequer 
tile floor which he knows would never suit the 
conditions of his works—and with photography as 
it is to-day, there is little excuse for these sham 
representations. If the expensive work put into 
some of the latter is considered, it would be found 
that an equivalent outlay in preparation for a good 
photograph would lead to much more pleasing and 
convincing reproductions. 

At times like the present juncture when we have 
been busy with the preparation of articles on an 
important exhibition, this subject is very much to 
the fore, though nowadays unfortunately always 
with us. To judge by many of the so-called photo- 
graphs sent in to us it might be thought that our 
pages, instead of informing our readers on what is to 
be seen, were intended to show them what the 
various firms would like people to think they were 
showing. The grossest travesties are, of course, 
ruled out, but at times if we drew the net too fine 
the result would be the excluding of many of our 
friends. Some time ago a firm complained that they 
had been placed at a disadvantage because their un- 
touched photograph was reproduced alongside of 
three highly worked-up reproductions. Our reply 
was that their’s had the advantage over the others of 
being the one genuine article. In the words of our 
title, ‘“‘good wine needs no bush,” and a good 
engineering job is not in any need of pictorial 
‘* improvement.” 

While for special cases some work may be 
permissible, as a rule photography well managed will 
tell a good story, and under modern conditions in 
well-lighted shops, only a little preparation should 
lead to quite satisfactory work. A little expenditure 
here, or in calling in a good photographer would 
be better advised than money spent on “ artist’s ” 
work on a bad print. 

The exhibition now closing, suggests that it is 
high time that the photographer asserted himself 
in these matters and made a genuine effort to 
retrieve this field filched from him by the “ worker- 
up ’’—and in the effort we hope that he may have 
the support of all true lovers of honest work, of 
which there are so many to be found among 
engineers. The next exhibition of this kind will 
show, we trust, that an aggressive policy has 
exerted itself in the interval. 








THE BRITISH ASSOCIATION 
MEETING AT NORWICH. 


THE meeting of the British Association at Norwich, 
which concluded on Wednesday last, is the second 
held in that city, the first having been held there 
in 1868 under the presidency of Dr. J. D. Hooker, 
This year’s president is Professor W. W. Watts, 
LL.D., Se.D., F.R.S., who delivered his presidential 
address at the inaugural meeting held in the Agri- 
cultural Hall on Wednesday, September 4. Before 
the address, the members were welcomed by the 
Lord Mayor of Norwich, Mr. P. W. Jewson, J.P., 
who mentioned, in the course of his remarks, that 
during the Association's previous visit to the city, 
the public lectures which now form an attractive 
feature of the meetings, had been inaugurated by 
Huxley. He expressed the hope that the period 
between the second and third visits of the Association 
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Professor Watts’ address, which was then deli- 
vered, was entitled “Form, Drift and Rythm of 
the Continents,’ and dealt principally with the 
formation of mountain ranges, and the drift of 
continents. Although the address contains much 
material of great general interest, its subject matter 
is hardly within our scope. At its conclusion, 
a vote of thanks to the President was proposed by 
Sir Thomas Holland, K.C.LE., K.C.S.L, F.RS., 
who concluded his remarks with the statement that 
Professor Watts’ judicial review would place his 
address among those which stood out as milestones 
in the progress of science. 

In the absence of the general treasurer, Sir 
Josiah Stamp, who has been nominated as the next 
president of the Association, the usual statement 
of the number of tickets issued for the meeting was 
made by Professor F. J. M. Stratton, the figure being 
2,184. This figure, it may be of interest to note, is 
but little larger than that for the 1868 meeting in 
Norwich, which was 2,004. It is, however, dis- 
tinctly lower than that for last year’s meeting at 
Aberdeen, which was 2,784. Two evening discourses 
were delivered during the meeting, one on Friday, 
September 6, by Dr. S. J. Davies, entitled “ Diesel 
Engines in Relation to Coastwise Shipping,” and 
the other on Tuesday, September 10, on * The 
Help of Psychology in the Choice of a Career,” 
by Dr. C. 8S. Myers, F.R.S. We hope to deal with 
the former in a subsequent issue of ENGINEERING. 


SECTION G.—ENGINEERING. 


The sectional meetings commenced on the morning 
of Thursday, September 5, those of Section G being 
held in the Technical College. Mr. J. 8S. Wilson, 
who for several years acted as recorder, was this 
year president of the Section, the recorder’s duties 
being carried out by Wing Commander T. R. Cave- 
Brown-Cave, C.B.E. The first item on the pro- 
gramme for the Thursday morning meeting was the 
presidential address, and in inviting Mr. Wilson to 
take the chair, Professor F. G. Baily referred in 
appreciative terms to Mr. Wilson’s work as recorder. 
After acknowledging this, Mr. Wilson delivered 
his address, which we commence to reprint on 
page 287 of this issue. At its conclusion, a vote of 
thanks was proposed by Sir Thomas Hudson Beare. 


METHOD OF SOLVING REDUNDANT STRUCTURES. 


The next item on the programme was a contribu- 
tion by Professor R. V. Southwell, F.R.S., entitled 
** A New Method of Solving Redundant Structures.” 
In presenting it, Professor Southwell first remarked 
that he should apologise for the inclusion of the 
word “‘new”’ in the title, because the novelty of 
his methods could be disputed. Certainly many 
workers were considering the problem on similar 
lines. As was well known, a framework might 
acquire its stiffness either from the rigidity of its 
joints or by means of bracing, joint stiffness, in 
the latter case, being a secondary consideration 
in two senses. A freely jointed frame might be 
either simple or redundant, the former being 
obtained in the case of a plane frame when 
2j —3 and in the case of a space frame when 
m =3j — 6, m being the number of members 
and j the number of joints. If more members were 
added, the frame became redundant, and exact 
calculations for such frames involved the solution 
of a number of simultaneous equations. When the 
number of these equations exceeded about 12, the 
labour involved became almost prohibitive, and 
even if it were done, the results were of uncertain 
reliability. In the “ Relaxation Method,” which 
Professor Southwell then proceeded to describe, 
attention is fixed not upon the framework but 
upon the forces or constraints which are assumed 
to be operative. The method is described in the 
August issue of the Proceedings of the Royal Society. 
to which we must refer our readers for full particu- 
lars. To explain it, Professor Southwell said the 
framework might be regarded as being initially 
jacked up. The jacks could then be released slow!) 
by any desired amount, and as they were released 
the load on them was reduced and transferred to the 
frame. It might then be supposed that jacks 
were applied at all the joints and that the jacks 
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if the framework were three dimensional. If, 
with the jacks fixed so that the joints could not 
move, one were released, only the members radiating 
from that joint would take any load. All it was 
necessary to know was the effect of any given dis- 
placement of one end of one member having any 
initial direction in space, and this was given by a 
simple expression. Applied to particular problems, 
this method required a certain amount of time but 
no more mathematics was involved than the first 
four rules of arithmetic. Professor Southwell 
then proceeded to deal with the application of the 
method to the general case involving six types of 
joint relaxation, bending and torsion, lateral loading 
of the members, and built-in members. He 
hoped this would be published as a later paper in 
the Proceedings of the Royal Society. Here again, 
he said, the key was provided by calculations for a 
single member, and although 36 influence coefficients 
were required, they were simple expressions and 
many were equal. Moreover, unless a member 
were inclined to all three axes many of the coeffi- 
cients were zero. Referring again to the question 
of priority, Professor Southwell said that Professor 
Hardy Cross, in America, had proposed a similar 
method for frameworks such as those in steel 
buildings, with open rectangular panels. Professor 
Southwell had not realised this parallelism with 
Professor Hardy Cross’ work until the later stages of 
his own had been reached, because he had started 
from the standpoint of the Minimum Energy 
Principle and attacked braced frameworks first. 
The only claim he made was for a complete 
generality of treatment, for the method of notation 
employed, and for an argument based on strain- 
energy principles which he had not seen before. 

In the discussion on Professor Southwell’s 
contribution, Sir Thomas Hudson Beare said it 
was rather difficult to follow the method of analysis 
without a study of the principles laid down. He 
was sure, however, that all structural engineers 
would appreciate the advance made. The method 
was obviously very important to aeroplane designers 
who had to deal with three-dimensional structures. 
Wing-Commander Cave-Brown-Cave said he would 
like to see a frame calculated by both the old and 
the new methods for comparison. If he understood 
the matter correctly, the old method involved 
the use of difficult mathematics while the new 
appeared to require more work of a simple nature. 
He wished to know which of the two would be the 
easier for checking purposes. Professor Southwell 
at once replied that both in his published paper 
and in that about to be published, solutions by 
both methods had been given. He thought 
that with regard to checking, the new method was 
much the better of the two; in fact, with the orthodox 
method there was practically no means of checking 
the work at all. Dr. J.G. Docherty, on being invited 
to speak, said the paper emphasised the fact that 
engineers’ data were never exact and he thought 
that was an important point to bring out, especially 
to students. In closing the discussion, Mr. Wilson 
referred to the arithmetical work in structural 
calculations and said he thought the author’s 
recommendation of the method of working in 
columns an excellent one. He had used this method 
himself and found that it relieved him of a certain 
amount of mental effort. Much time could be 
saved in this way and the method of checking as 
the work proceeded was very satisfactory. Professor 
Southwell had made use of the modulus of elasticity 
in some of his data, and in this connection Mr. 
Wilson pointed out that in the case of a long 
riveted member the presence of the rivet holes had 
an appreciable effect on the modulus. The fixity 
of joints was another matter which had to be consi- 
dered. He finally referred to the immense amount 
of work involved in the calculations for the design 
of redundant structures and said that anything 
which could be done to simplify them would be 
welcomed by engineers. 


STRESSES IN OVERSTRAINED MATERIALS. 


The report of the Committee on Stresses in Over- 
Strained, Materials, which formed the next item on 
the agenda, was then taken. In the absence of 
Professor B. P. Haigh it was dealt with by Dr. J.G. 
Docherty, who said his object was to bring forward 
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the recommendation at the end of the report which 
the Committee felt would be a fitting conclusion to 
this section of the work and could best be brought 
to the notice of the British Standards Institution 
through the Engineering Section of the Association. 
After describing the work of the Committee with 
particular reference to the lower yield point in 
mild steel, Dr. Docherty formally moved that the 
recommendation and specification included in the 
report, which will be found on page 291 of this 
issue of ENGINEERING, be submitted to the British 
Standards Institution through the organisation of 
the Association. He concluded by remarking 
that the Committee did not seek re-election, although 
they had studied only a small portion of an extremely 
wide subject and they suggested that investigation 
of other aspects of the problem of overstrain was 
well worth while. Finally, he expressed regret 
at the absence, due to illness, of Sir Henry Fowler, 
chairman of the Committee, as well as of Professor 
B. P. Haigh and Professor G. Cook. 

After some discussion, in which Mr. Wilson, 
Wing-Commander Cave-Brown-Cave, Sir Thomas 
Hudson Beare and Professor Southwell took part, 
as to the exact wording of the suggested specification, 
it was decided to omit from it the words “ at a rate 
not exceeding 4, in. per minute,” and to alter the 
recommendation from “The Committee recom- 
mends” to “The Engineering Section recom- 
mends.” As modified, the recommendation and 
specification were put to the meeting by the Presi- 
dent and unanimously approved. 

This concluded the proceedings for the Thursday 
morning meeting, which was then adjourned. 
In the afternoon, the members visited the Carrow 
Works of Messrs. J. and J. Colman, Limited. 


ReErort oF CoMMITTEE ON NOISE. 


At the meeting on Friday morning, September 6, 
the chair was taken by the President, Mr. J. S. 
Wilson, who first invited the Recorder, Wing- 
Commander Cave-Brown-Cave, to make a state- 
ment. Wing-Commander Cave-Brown-Cave said 
that it had been intended to take the report of the 
Committee on Noise at the meeting of Wednesday, 
September 11. The Sectional Committee had, how- 
ever, decided that it would be better to take the 
Noise Committee’s report at the Friday morning 
meeting, since if the Engineering Section desired to 
make any resolution on the matter, the necessary 
time to forward the resolution would be available. 
This being agreed to, Wing-Commander Cave- Brown- 
Cave read the Committee’s report, as follows: At 
the Aberdeen Meeting in 1934 it was decided that 
the Noise Committee should remain in being to 
watch and report progress. At that meeting it had 
been demonstrated that, by using certain silencers 
which had been devised and made at the University 
College, Southampton, the exhaust noise of repre- 
sentative motor bicycles could be reduced to an 
inoffensive level without loss of power or any 
practical disadvantage. The principles on which 
these designs had been based were explained in 
order that they might be used as freely as possible. 
To facilitate the introduction of effective silencers, 
it was suggested that the Minister of Transport 
should set up an organisation whereby each new 
type of machine could be tested for a certificate of 
approved silence. The Minister appointed a Com- 
mittee to report to him on the whole question of 
transport noise. It is understood that until that 
Committee has reported, no information as to the 
work they have done, their conclusions, or the action 
likely to be taken, can be communicated. It isknown 
that several firms have constructed satisfactory 
silencers, based upon the principles described to the 
British Association. These are not likely to be 
adopted as standard until all manufacturers have 
effectively to conform to a definite standard of 
silence. The Minister of Transport presided at a 
lecture before the Royal Society of Arts, in which 
Wing-Commander Cave-Brown-Cave gave a further 
description of his work on silencers. The Minister 
expressed appreciation of the value of the results 
achieved. A pair of silencers has been made for 
the Royal Automobile Club of Holland. These were 
arranged to be identical, except that one was packed 
and the other unpacked, but made with the special 
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last year. A careful comparison of these two 
silencers showed that of the two, the unpacked one 
was slightly more effective. The manufacturers, 
considering that sufficient information about the 
design of exhaust silencers is now available, have 
made to Wing-Commander Cave-Brown-Cave a 
further grant of 501. to investigate the suppression 
of carburettor noise, as that, in many engines, 
becomes the dominant one when a good exhaust 
silencer is fitted. 

After reading the report, Wing-Commander Cave- 
Brown-Cave suggested that the Section should 
consider whether they would make a resolution on 
the matter and then read the following suggested 
draft : In connection with the demonstration given 
at the Aberdeen meeting a year ago of effective 
silencers made for the engines of bicycles, the 
Association understands that the general problem 
of the noise of motor transport is still under con- 
sideration by a Committee appointed by the 
Minister of Transport, and that until that Com- 
mittee reports, no information about their work 
and proposals can be communicated. While recognis- 
ing that there are administrative difficulties in giving 
practical effect to the improvements which technic- 
ally are possible, the Association expresses a hope 
that the Minister will make an arrangement whereby 
new motor vehicles may be type tested to ensure 
that they comply with a certain standard of silence, 
even though that standard may initially be a very 
lenient one. In doing so, the Association draws 
attention to the great popular desire for improve- 
ment, and also to the great extent by which many 
vehicles do exceed any noise level which could 
reasonably be defended as scientifically or technic- 
ally necessary. 

Mr. Wilson then submitted the resolution to the 
meeting, remarking that he commended it with 
all the force at his disposal. It was known 
how much could be done to silence motor vehicles, 
and those which became noisy from long use might 
perhape be excused. What infuriated the public, 
however, was the sports car and the complete dis- 
regard of those who used them for the feelings of 
others. These sports cars were not old, and if it 
were possible to get the authorities to put into force 
regulations to prevent such cars from being put 
on the road, he thought nearly everyone would be 
pleased, 

Professor W. Cramp said he cordially supported 
the resolution. He added the remark that he knew 
one of the largest manufacturers of the type of car 
referred to would be glad to reduce the noise, but 
if they did so they could not sell the cars. It was 
necessary to bring home to those who used them 
that they must do so with a lower level of noise. 

Mr. Wilson then put the resolution to the meeting, 
and it was carried unanimously, 


Fen DRAINAGE. 


Major R. G. Clark then read his paper, entitled 
‘Problems in Fen Drainage,” but as this will be 
reprinted in a subsequent issue of ENGINEERING, we 
need not refer here to the nature of its subject- 
matter. Mr. R. W. Allen, the first speaker in the 
discussion which followed the reading of Major 
Clark’s paper, said he noticed with interest the 
tribute paid by the author to the work of the Dutch 
engineer, Vermuyden. This work, started some 
300 years ago, was not yet completed, He agreed 
with the author’s concluding remarks to the effect 
that fen drainage was a national question which 
should not be left to local people to solve, It had 
been suggested at the recent Trades Union Congress 
that a sum of 20,000,000/. should be allotted for 
relief works in the distressed areas, and he thought 
if this sum were applied to fen-drainage works, the 
remaining difficulties would be overcome long before 
another 300 years had elapsed. Referring, in the 
course of his remarks, to the mechanical means 
employed for raising water, Mr. Allen said that the 
first of these was the windmill, which had the 
advantage that no fuel had to be paid for. Its 
drawback was, of course, that it could only be 
operated if there were a wind. After this came the 
steam engine, but he thought that at the present 
time the oil engine was the most convenient and 
efficient means of driving pumps for the class of 
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THE INSTITUTE OF METALS; | pigs, analyses of these providing the necessary 
NEWCASTLE MEETING. safeguard as to their suitability for use. 
‘THE twenty-seventh annual autumn meeting of the | _ Contamination During Melting.—The oxygen of 


- - | > ° Poesy 
| Institute of Metals opened at Newcastle-upon-Tyne the air and combustion products from fuels were 
}common sources of contamination exterior to 


_ _ y 
started and stopped at very short notice, deprecia- | 
tion and overhaul costs were small, and local labour | 
could be easily trained to operate them successfully. | 

The only other speaker, Lieut.-Col. E. R. Pratt, 
asked what method of control was used when pump- 


ing into tidal waters to allow for the varying differ- 
ence of level, and whether any automatic device 


was employed for this purpose. To this the author | 


replied that tide indicators showed the level on 


each side, and a tachometer was provided to indicate | 


the speed of the pump, which was adjusted by the 
attendant to suit the total head. No automatic 
device was employed with the exception of the level 
indicators. He fully agreed with Mr. Allen's 


remarks, and if the granting of the 20,000,0001. could | 


be expedited, it would be usefully employed. 


TELEVISION. 


The remainder of the morning was devoted to a 


paper by Captain A. G. D. West, M.A., B.Sc., of | 
oo The | 


Messrs. Baird Television, Limited, entitled 
Present Position of Television.’’ This explained the 
principles employed and the methods of scanning, 
transmission, and reception used from the early 


experiments to the present time, and then dealt | 


with the provision of a service for home reception, 


with television in the cinema, and with the present | 


practical and commercial position of the subject. 
The paper, with which we hope to deal in a sub- 
sequent issue of ENGINEERING, was read by the 


author, and illustrated by numerous lantern slides, 


as well as by some effective demonstrations. In one 
of the latter, cathode ray oscillographs were used, 
both for scanning and for reception, and the trans- 
mission of stencils, transparencies and other similar 
small objects by this means formed an interesting 
illustration of modern methods. The author ex- 
plained, however, that he was not then able to 
demonstrate actual high-definition television, but 
he invited members of the Association to see this 
in London at a later date. 

The President thanked the author for the paper, 
and for the demonstrations, and Professor F. G. 
Baily, in endorsing this, recalled the early demonstra- 
tions given by Mr. Baird at a British Association 
meeting some seven years ago. The advance made 
in that period, he said, was extraordinary, especially 
if the technical difficulties were borne in mind. 
Professor E. W. Marchant spoke in similar terms, 
and pointed out that the cathode-ray oscillograph, 
developed from the Braun tube, would soon be 
part of the regular equipment of an ordinary home. 
Professor W. Cramp referred to the possible civilising 
effect of television, expressing the view that had it 
been possible by this means to see in England the 
Battle of the Somme in progress, the war would 
have been speedily terminated. Major Church, being 
invited to speak by the President, referred to the 
progress made since Captain West took up the work 
less than two years ago. He pointed out, however, 
that had the Government in this country encouraged 
television one-tenth as much as the German Govern- 
ment had done, Great Britain would have been well 
ahead of the rest of the world in television, and 
would have been firmly established as a leader of 
an important new industry. There were now about 
130 workers in the Baird Laboratories, and they 
were still desirous of obtaining suitable men from 
the universities to assist in the research work re 
quired. Many problems remained to be solved by 
the practical physicist with a good theoretical know- 
ledge, although much money and the best brains 
available in the various countries had been employed 
to bring television to its present state. 

Capt. West then expressed his thanks for the 
manner in which his paper had been received, and 
reiterated the invitation to members to see in 
London what high-defin tion television really means. 
The meeting then adjourned. 


(To be continued.) 








Cue Tin Joun Norta Power Station oF THE SWANSEA 
CornPporRaTion—ApDDENDUM.—In connection with the 
description of the coal storage plant at Tir John North 
Power Station, Swansea, which appeared on page 237 
of our issue of September 6, we are asked by Mr. E. F 
Sargeant, Skelton, Yorkshire, to point out that he not 
only designed and supplied the scraper, but all the gear 
including winch, tail car. ete. For eight years Mr 
Sargeant held the sole licence for this country. 


on the evening of Monday, September 9, and was 
continued until Thursday, September 12. The} 
proceedings on the first day commenced at 7.15 p.m., 
| in the King’s Hall, Armstrong College, the president 
of the Institute, Dr. Harold Moore, C.B.E., occupy- 
ing the Chair. Dr. J. T. Batey, head of the firm of 
Messrs. R. and W. Hawthorn, Leslie and Company, 
Limited, and President of the North-East Coast 
| Institution of Engineers and Shipbuilders, who 
stated that he was deputising for Sir Charles Craven, 
O.B.E., R.N., chairman of the Local Reception 
Committee, extended to the Institute a hearty 
welcome to the City of Newcastle. After thanking 
Dr. Batey, and before calling upon Dr. H. W. 
Brownsdon to deliver the fourteenth Autumn 
Lecture, Dr. Moore referred to the departure from 
| precedent in that, as has already been announced 
in our columns, the Autumn Lecture was to be 
| discussed. He stated that for some time past the 
Council had considered the holding of a general 
discussion on metal melting, but owing to the wide 
| range covered by that subject it had finally been 
decided to limit the present lecture and discussion 
|to “ Metal Melting—Its Effect on Quality.” This 
| was the subject of Dr. Brownsdon’s lecture. 


Meta Mevtinc—Its Errect on QUALITY. 


In his opening remarks, Dr. Brownsdon said that 
when considering metal melting and its bearing on 
quality, it would be helpful to have some clear 
idea as to what was meant by quality. Quality 
implied the possession of desired distinctive pro- 
perties, and the extent to which these were depen- 
dent on the process of melting was mainly deter- 
mined by the degree to which the composition of 
the metal or alloy could be controlled during melting. 
So far as the melting process was concerned, quality 
and composition might be taken as synonymous, 
not forgetting, of course, that the ultimate quality 
of the finished product was also dependent on the 
many operations subsequent to melting. The 
factors influencing quality could be conveniently 
grouped under the headings of raw material, 
contamination, and refining during melting. 

Raw Materials.—Most of the commonly used 
virgin metals were available in a relatively pure 
condition, but danger from a quality point of view 
might easily be lurking in constituents present only 
in the smallest quantities. A purity of 99-99 per 
cent. was by no means a safeguard against trouble, 
unless it were known that the remaining 0-01 per 
cent. would not interfere with the quality of the 
metal or alloy. The usual methods of stating the 
analysis of a metal never referred to gaseous con- 
stituents, which were known to be present, and a 
frequent cause of serious trouble when molten metal 
solidified. An important advance would be made 
when a fuller knowledge of gaseous constituents 
became available. The effect of small quantities 
of impurities must not be judged solely from their 
individual behaviour, but also from their effect 
on the behaviour of other impurities. It was well 
known that small quantities of bismuth, which 
might be harmful in a deoxidised or oxygen-free 
copper, became much less so in the presence of 
oxygen, owing to a change over from the injurious 
metallic state in the absence of oxygen to the less 
harmful oxide condition. 

Melting for quality presented many difficulties 
| even when virgin metals were the only raw materials 
used, but the employment of scrap, an economic 
necessity, still further complicated the problems 
involved, which were similar but more intense than 
| those associated with virgin metals. In addition 
| to any undesirable constituents which might have 
|been present in the original virgin metals, scrap 
| might have suffered deterioration during the melting 
operations through which it had passed, and, 
further, it might be contaminated by adherent 
as well as constitutional impurities. Cleaning 
|by washing, magnetting, hand-picking, and 
bundling were helpful according to the nature of the 
scrap. If any serious doubt existed, the surest, and 
in any case the safest, procedure lay in refining 








as far as possible by melting and then casting into 


the metals being melted, and the materials of which 
melting vessels and stirring rods were made might 
also be attacked by the molten metal. While 
access of air might require vigorous exclusion in 
some instances, in others, oxidation by air might be 
advisable for the removal of undesirable constituents. 
Copper melting provided an example where both 
exclusion of air and oxidation by air might be 
usefully applied to one and the same metal for the 
production of either oxygen-free copper or refined 
tough-pitch copper. Furnace gases might be even 
more detrimental than air if allowed to come into 
contact freely with the molten metal. Moreover. 
while the exposed surface of the metal might be 
more or less protected from contact with furnace 
gases, diffusion through the walls of melting vessels 
should not be overlooked as a possible source of 
contamination. The melting pot might be said 
to be the operating table of the metallurgist, and 
it was there that he had to display his skill in curing 
the molten metals of their inherited or acquired 
diseases. Copper might suffer from chronic hydro- 
gen, bismuth, or oxide contamination ; nickel from 
gas, sulphur, and lead poisoning; and aluminium 
from the ill-effects of a humid climate. Melting 
need not, however, be an entirely surgical operation, 
for in some cases medicinal treatment might be 
preferable and the ill-effects of contamination coun 
tered by suitably-chosen antidotes. 

Removal of Undesirable Constituents During 
Melting.—If the metals to be melted were of 
known high quality, the precautions to be taken 
might be limited to protection against possible exter- 
nal sources of infection, a charcoal or molten-flux 
covering, perhaps, being all that was necessary. 
Much more frequently simple melting was insufficient 
to ensure the desired quality and definite steps must 
be taken to remove or lessen the ill effects of dele- 
terious constituents by some suitable refining 
treatment. Deoxidising agents found their widest 
application in the melting of copper and copper- 
rich alloys. The solubility of cuprous oxide in 
molten copper led, directly or indirectly, to many 
of the troubles associated with its own melting and 
that of its alloys. Fortunately, there were many 
other metals and non-metals which had a greater 
affinity for oxygen than copper itself. The addition 
of one of these, however, only caused an exchange 
of oxygen from one element to another to take 
place, and not necessarily a removal from the 
bath of molten metal, which was the desired aim. 
To begin with, excess of the deoxidising agent must 
be used, so in attempting to remove one impurity, 
oxygen, another constituent was introduced, and 
this residual deoxidant might be as objectionable 
(but for other reasons) as the original impurity 
it was desired to remove, in which case, further 
treatment for the removal, or reduction to a mini- 
mum, of the residual deoxidant might be desirable. 
In the case of copper some deoxidants, such as 
phosphorus, gave a liquid reaction product in the 
form of cuprous phosphate, which might not be as 
easily separated from the molten metal as a solid 
reaction product. Other deoxidants, such as 
lithium, for example, might have the disadvantage 
of reacting with the silica in refractories and lead 
to the contamination of the melt by silicon. A 
gaseous deoxidant such as carbon monoxide had 
many advantages over solid deoxidants, in so far 
as the reaction products were gaseous. It should 
always be remembered, however, that all the 
efforts to obtain a deoxidised metal in the furnace 
might be wasted if precautions were not taken to 
protect the metal from further oxidation during 
transference from the furnace to the mould, when 
the conditions might be very favourable to oxygen 
“pick up.” In the case of nickel and its alloys, 
residual small quantities of special additions were 
not so deleterious as in the case of H.C. copper, 
and the use of suitably-chosen deoxidants, of 
rather desulphurants, was, therefore, everyday 
practice. é 

Fluxes and charcoal coverings found their main 
application in preventing oxidation and the removal 
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of solid impurities. Gaseous impurities might be| pots in hermetically-sealed containers, to avoid | 
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equally or even more detrimental to the soundness | deterioration by atmospheric attack or adventitious 


of the cast metal, and required other methods of 
treatment of the molten metal for their removal. 
One method involved treatment by passing inert 
gases, such as nitrogen, through the molten metal. 
Even this method, although sound in principle, 
failed to yield entirely satisfactory results when 
applied to the removal of hydrogen from molten 
aluminium. The removal of hydrogen from molten 
metals by treatment with chlorine or volatile and 
easily-decomposed chlorides, such as those of 
titanium, boron, or carbon, had been successfully 
carried out, but such treatment did not appear to 
be of general application and, whilst successful 
in the case of aluminium and some of its alloys, 
was said to have little effect on the hydrogen 
content of other metals, such as copper and mag- 
nesium. 

The melting of metals under reduced 
for the removal of gases was frequently at the same 
time a refining process involving the removal or 
decomposition of other constituents. As regards the 
evolved gases, some might result from liberation 
of dissolved or occluded gases present in the solid 
metal, while others, generally the larger volume, 
arose from reactions, even between solid constituents, 
which only took place when the metal was heated 
or melted. When reference was made to gases 
in metals, it was necessary, therefore, to distinguish 
between those which were free and physically 
liberated on melting under reduced pressure, and 
others which resulted from reactions taking place 
at the high temperatures and low pressures involved 
in a vacuum-melting process. Metal melting under 
reduced pressure for the removal of gas was naturally 
limited to non-volatile metals and alloys. It 
could be applied to the purification of volatile 
metals by distillation or to the removal of certain 
volatile impurities from non-volatile metals. Bis- 
muth, for example, could be removed from copper, 
but whether this was a case of fractional distillation 
or whether the separation was facilitated by the 
presence of gases, especially hydrogen, in the 
copper, it was difficult to say. 

In the light of this short survey of some of the 
problems met with in the melting of metals, a mixed 
feeling of satisfaction and disappointment might 
be justified. Satisfaction at knowing the causes of 
some of the troubles, disappointment at not yet 
having arrived at a technique which overcame them. 
Continuous effort in improving quality was called 
for and if this introduction to the subject had 
outlined some of the problems involved and hinted 
at directions in which their solutions might be 
sought, it would have served its purpose. 

Professor R. 8S. Hutton, who opened the discussion, 
said that Dr. Brownsdon had stated that the fact 
that metals were opaque drew an impenetrable veil 
over what was happening in the melting pot and 
that perhaps it was as well for our peace of mind 
that it should be so; all that could be done was 
to let our imagination run riot and draw conclusions 
from the post-mortem examinations made on the 
cold frozen castings. By all means let us use our 
imaginations, continued Professor Hutton, but 
preferably in a disciplined manner to pierce this 
veil of opacity so that they might lead us to creative 
results. As the author had suggested, why should 
not molten metals be filtered ? Not crude tun-dish 
pouring, but really effective filtration. The viscosi- 
ties of molten metals were of the same order of 
magnitude as water and their other physical proper- 
ties seemed to offer no basic hindrance. We 
possessed a wide range of refractory materials 
which could serve as suitable containers and as 
filtering media, and electric heating gave us ample 
scope for controlling the temperature of both the 
metal and the equipment required. The much more 
difficult task of the purification of metals by reflux 
fractional distillation was already an accomplished 
industrial success. For the production of high- 
quality metals and alloys not only must we pay 
much more attention to the purity of our virgin 
metals and scrap materials than our forefathers did, 
but, for the avoidance of contamination, improved 
methods of packing for transport and of storage 
deserved more attention. Our metals in the future 
might pass direct from their source to our melting 





pick-up of contaminating impurities. 

Dr. C. J. Smithells said that at times we were 
inclined to consider as rather remarkable the fact 
that the presence of one part in 10,000 of some 
impurity had a serious effect on the properties of an 
alloy. Yet if we assumed an average grain size of 
100 grains per square millimetre, this amount would 
suffice to cover each grain with a layer of impurity 
100 atoms thick, all over, and each grain boundary 
would be a sandwich of impurity 200 atoms 
thick, between the c of pure metal. Hydrogen 
was the ideal deoxidiser, not only because the gas 
itself was a strong reducing agent, but since when 
dissolved in metal it was in the atomic state, it was 
even more effective. As a reducing agent it left 
no residue, the oxygen was removed as steam, 
whereas with deoxidisers like magnesium calcium 
or silicon, the corresponding oxides remained in the 
bath and had to be removed by a slag, which itself 
might get trapped in the metal. For many years 
now his firm had been melting all their alloys— 
chiefly nickel alloys—in hydrogen. 

Mr. A. J. Murphy stated that among alloys in 
normal use the effect of the first factor, the melting 
temperature, was seen in the relative ease with 
which the low-melting point metals, lead and tin, 
were melted and cast with only slight contamination, 
and, on the other hand, in the special precautions 
which had to be taken with the nickel-rich alloys 
having melting points of 1,300 deg. C. and above. 
In the works with which he was connected, white- 
metal alloys were melted in iron kettles having 
capacities up to 5 tons. The ratio of iron surface to 
weight of metal was of the order of } sq. in. per 
pound. Even without any protective wash or 
lining it was found that there was no difficulty in 
maintaining the iron content of the final ingot 
below 0-05 per cent., and generally it did not 
exceed 0-01 per cent. Magnesium could not be 
melted safely in fireclay crucibles because of the 
intense reaction of the molten metal, resulting 
in the reduction of silicates to silicon, which alloyed 
immediately with the magnesium. Aluminium 
alloys were, of course, quite safely melted in fireclay 
crucibles. 

Professor D. Hanson asked what was really 
meant by “ gases in metals.’”’ Blowholes, pinholes, 
and blisters on rolled products were obviously due 
to Oxidation effects were surface effects, 
and it would be found that in all other cases the 
effects depended on a certain amount of pres- 
sure, hence it might be suggested that only those 
phenomena which involved measurable gas pressure 
should be included within the sphere of “‘ gases in 
metals.” Of all the harmful gases, water vapour 
was the most harmful; it was a “terrible ” con- 
stituent to have near molten metal. Speaking on 
vacuum melting, Dr. W. J. P. Rohn gave some 
interesting results. He stated that these had been 
obtained with an alloy containing 65 per cent. 
nickel, 15 per cent. chromium, and 20 per cent. iron. 
Two melts had been made, the one in an arc furnace 
and the other in a low-frequency induction furnace. 
From both melts ingots of about 600 lb. had been 
poured and from these a number of notched-bar 
impact test pieces, distributed over the cross- 
section, had been prepared. The alloy melted in 
the open air had given values ranging from 
12 m.-kg. per square centimetre close to the surface 
of the ingot, to 4 m.-kg. per square centimetre at 
its centre. By rolling down to one-tenth of the 
original diameter of the ingot, a value of 16 m.-kg. 
had been obtained. Exactly the same alloy, melted 
and cast in vacuo, had given 18 m.-kg. close to the 
surface and 14 m.,-kg. at the centre of the ingot, 
and the rolled material had given 26 m.-kg. This 
showed that vacuum-melted material in the as-cast 
condition could have better mechanical properties 
than material melted under ordinary pressures even 
after forging and rolling. 

Mr. G. L. Bailey brought forward the argument 
which seemed to point to the desirability of using 
deoxidisers which produced liquid deoxidation 
products. He stated that some of the commonest 
and most successful deoxidants used in non-ferrous 
metal-melting practice, such as phosphorus, boron 





and silicon, formed, with the oxides of many metals, 


compounds which were liquid at the temperatures 
used. He was, therefore, interested in Dr. Browns- 
don’s suggestion that in the deoxidation of copper 
with phosphorus the liquid phosphate which was 
formed as a reaction product might not be so easily 
removed from the molten metal as a solid reaction 
product, such as was obtained by the use of lithium. 
He would like to know if Dr. Brownsdon’s remarks 
concerning the removal of the respective de- 
oxidation products were the result of actual 
observations. 

Mr. A. Logan said that despite the claims of 
other forms of furnaces, crucible melting, and, in 
particular, natural-draught coke-fired crucible melt- 
ing, was still the main form of melting in the general 
non-ferrous foundry. It might be argued that such 
melting was slow in time, and inefficient in coke 
with a poor coke-to-metal ratio, but except in 
sheer mass-production foundries, time of melting 
might not matter at all, and apparent inefficiency 
might be quite good ultimate economy. Where 
crucible melting under correct conditions did score 
was in the absence of contamination and the main- 
tenance_of the elusive thing known as quality. The 
next speaker, Mr. F. W. Rowe, said that the most 
serious of our troubles in metal melting arose from 
gas absorption. To avoid the deleterious effects 
of this absorption two methods were available. In 
the first place, the gas absorbed could be removed. 
The second method, and the more practical one, 
was to prevent the evolution of the gas, which took 
place on the solidification of the metal. If, there- 
fore, the speed of solidification of the metal was 
increased a very rapid suppression of gas evelution 
took place and sound metal resulted. If, on the 
other hand, sand casting was adopted, or if the 
speed of solidification were slowed down, the gas 
was evolved. Mr. W. R. Barclay, who spoke next, 
stated that he would confine his remarks mainly 
to nickel and its alloys and said that in the use of 
fluxes for refining attention should always be given 
to the type of furnace used. In arc-type furnaces, 
calcium silicate flux could hardly be bettered ; it 
had a powerful solvent action on oxides and could 
be skimmed off easily from the surface of the melt. 
In crucible melting it was difficult to improve on 
borates—for nickel at any rate. Those who wished 
to study the action of fluxes could not do better 
than consult the Proceedings of the Society of 
Glass Technology; this Society had done an 
immense amount of work on the solvent action of 
borates and silicates. 

Mr. W. F. Brazener said that in actual large-scale 
trials which had been carried out, it had been found 
that tough-pitch copper ingots, cast in water- 
cooled moulds, showed, after rolling, much greater 
freedom from blister trouble than was the case 
with rolled metal produced in the ordinary solid 
moulds. This appeared to coincide with Mr. Rowe’s 
experience. The last speaker, Mr. A. G. Robiette, 
suggested as an alternative gaseous deoxidiser, a 
mixture of nitrogen, hydrogen, carbon monoxide, 
and carbon dioxide; it could be produced, he 
stated, at a fortieth of the cost of a nitrogen- 
hydrogen mixture. 


(To be continued.) 








SLOW BANKING GEAR FOR WINDING 
ENGINE PROTECTION. 


A REPORT, which has been issued by a Committee 
appointed by the Minister of Mines to investigate 
methods of increasing the operating safety of winding 
engines, makes a number of important proposals. 
These include a strong recommendation that auxiliary 
8 control equipment should be used to reduce 
the speed to a maximum of 5 ft. per second during the 
last 3 seconds of the wind. Interest therefore attaches 
to the slow banking mechanism, which has recently 
been developed at the Fraser and Chalmers Engineering 
Works of the General Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2, as this, 
it is claimed, fully complies with the Committee’s 
recommendations. It is particularly suitable for 
being driven from the firm’s Whitmore overwinder, 
as shown in Figs. 4 and 5, page 278, the only modi- 
fication being that a vertical trip rod with a slotted 
end is provided so that it can be operated either by the 
new banking mechanism or its own overwind trip. 

The construction of the slow banking mechanism 





and its method of operation will be clear from Figs 1 
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to 3, page 278. As will be seen from Fig. 1, which 
shows the general arrangement, a driving crank a and 
gear-wheel 5 are keyed to a single shaft. The gear 
wheel is driven by suitable means, such as the worm 
gear c, from the winding engine drum, so that it makes 


rather less than half a complete revolution for a complete | 
The pin of crank a engages with an elongated | 


wind. 
slot in the end of a rod d, so that for the main part of 
its motion the pin travels idly without moving 
the rod in the direction of its length. On rod d is a 
collar e, which is located in reference to the rod 
by a compression spring. This spring is sufficiently 
powerful to prevent the collar from moving in 
normal operation. Should, however, an overwind 
take place the spring compresses and damage to the slow 
banking gear is prevented. This collar has pins engag- 
ing with levers f, the motion of which is transmitted 
to the floating levers g by the rod h, whose length 
can be easily adjusted. The other ends of the floating 
levers are pivoted to a dashpot, which is shown in 
section at t. Towards the end of each wind the crank- 
pin @ comes to the end of the slot in the rod d and 
the dashpot is raised through the linkages described. 
The levers g roll on the cams k, with the result that the 
leverage between rodh and dashpot i gradually increases 
The speed of the dashpot relative to that of the drum 
therefore becomes increasingly greater as the end of 
the wind is approached. This enables a constant 
dashpot speed to be derived from a decreasing drum 
speed, and by suitably shaping the cams any desired 
relation between the drum speed and the position of the 
cages in the shaft can be associated with a constant 
speed of rise of the dash pot. 

The rolling cams are generally so shaped that if the 
speed of the drum towards the end of the wind is 
decreased at a constant rate calculated to give safe 
landing conditions, the corresponding movement of 


the dashpot is made at constant speed, and a by-pass | 
in Fig, 2, is so adjusted that at this speed 


valve i, 
the piston just floats on its supporting spring. It the 
drum speed at any time during the controlled part 
of the wind exceeds the predetermined value, a switch 


of the sealed mercury type, the position of which is | 
shown at m in Fig. 2, causes an electric alarm bell or | 
The driver is thus warned to reduce | 


buzzer to ring. 


speed, and if this is not done the further rise of the | 
piston trips the overwinder, closing the throttle and | 
applying the brakes. | 

When a winding engine is used for winding both men 


and coal or ore, it is generally specified that the total 
time of a material wind should be less than is permissible 
when men are riding. This is secured by fitting separate 
sets of cams for the two conditions, either of which 


can be brought into the operative position as required. | 


As will be seen from Fig. 3, these comprise a coal- 
winding cam k, which is fixed to the frame of the device 
and a man-winding cam n, which is pivoted at one end 
and can be raised to the operating position by means 
of a lever. In general, a greater decelerating time 
is required when winding men so that a greater travel 
of the dashpot is necessary. The man-winding cam 
is therefore provided with a fuller profile than the coal- 
winding cam, the pivot being placed so that when 
this cam is in the inoperative position, it falls below 
the coal cam at every point of its length. 

Che dashpot, which is shown in part section in Fig. 2, 
consists of the dashpot cylinder proper, which is 
surrounded by an annular space of rather greater 
capacity than the dashpot itself, the two spaces being 
connected by a non-return valve o, Fig. 1, and an adjust 
able orifice [. Fig. 2. The dashpot is filled with oil having 
& viscosity which varies so little with temperature 
that no adjustment of the orifice is required on that 
account. A cover fitted over the adjusting devic 
can be padlocked if desired to prevent unauthorised 
alteration. 

The main piston p is rigidly held by the clamp g, 
and forms the upper guide for the dashpot, a second 
guide being placed below the cylinder. The operating 
piston works inside the main piston, and is supported 
by a spring Attached to the operating piston rod 
is a collar r, which can engage with a trip lever 4. 


This lever is keyed to the same spindle as the toggle | 


lever t, and with this toggle lever is associated a toggle 
and trip rod. The latter is connected to a lever keyed 
to trip shaft u, Fig. 3, The clockwise rotation of this 
trip shaft causes the power to be cut off the winding 
engine and its brakes to be applied at a predetermined 
rate. A spring maintains a tension on the trip rod, 
but the resulting tendency of the toggle to break is 
resisted by an adjustable stop acting on the trip rod, 
and a second stop acting on the toggle lever. There is 
nothing to prevent the toggle breaking in the other 
direction, and when the toggle lever is sufficiently 
rotated by the trip lever g and the collar r, this occurs, 
causing the trip shaft to rotate and bringing the winder 
quickly to rest. 

By adjusting the oritic« 1, the pressure in the dashpot 
cylinder resulting from the steady upward motion of 
the dashpot corresponding to correct deceleration of 
the winding engine can oe made sufficient to bring 
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the toggles quite near to the breaking position, and | 
very sensitive control of the winder speed during the | 
deceleration period is thus, it is claimed, obtained. | 
Moreover, owing to the difference in diameter, a very | 
small movement of the dashpot is sufficient to give | 
enough travel to the operating piston to bring about 
tripping, and this is very important in securing proper 
protection when it is neeessary to complete a wind 
after the cage has been brought to rest quite near its 
final position. 

When the winder is reversed after completing a 
wind and the next wind commences, the dashpot | 
falls rapidly under its own weight, the movement being 
assisted by the counterweight shown in Fig. 1. No 
resistance is offered by the fluid in the dashpot ow ing | 


to the non-return valve o, and as the lowest position 


10,000-KVA Corg-Tyrpz TRANSFORMER. 


is approached, the adjustable bridle v (Fig. 2), attached 
to it, forces the trip lever s back into the full “ set 

position, thus rendering it impossible for an accidental 
trip to occur during the high-speed part of the wind 
when the sudden application of the brakes might have 
serious effects. The bridle acts on the trip lever quite 
near to its fulcrum so that only a very small upward 
movement of the dashpot suffices to release the trip 
lever. A dust sleeve embraces an extension of the 
main piston shank and is fixed to the operating piston 
rod, thus serving to exclude grit which might interfere 
with correct operation. The motion ofall other dashpot 


| parts is positive and is therefore unaffected by accl- 


dental grit. The mercury switch m is also opet ated 
by the piston so that it closes just before the trippimg- 
out position is reached. 
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TRANSFORMER SHOWING YOKE. 


tions of the two companies were pooled and the produc- 


| tion was concentrated at Hayes under the supervision 
As the static transformer is one of the simplest of | of Mr. R. Weaving, as chief engineer. 


The range of 


the apparatus employed in connection with the genera- | manufacture now covered is considerable and includes 
tion and transmission of electrical energy, it is perhaps | power transformers with very varying capacities and 
not surprising that its main features have remained | of both the indoor and outdoor types, as well as for 


much the same from the earliest years up to the| furnace and mining work. 
On the other hand, it has, especially | terns for employment in damp situations are also made. 


present time. 
since the war, undergone some notable changes in 
points of detail. One of the more important of these 
has been an increase in size. In fact, it may be said 
that the output is now limited less by the electrical 
and mechanical considerations, which were once 
predominant, than by the difficulties inherent in 
transporting the finished unit from the factory to the 
working site. At the same time, cost and weight have 
been reduced and higher efficiency has been secured, 
while the adoption of improved methods of manufac- 
ture have helped towards the attainment of greater 
reliability and have simplified the details of production. 

A firm which has played a leading part in this develop- 
ment is the British Electric Transformer Company, 
Limited, Bush House, London, W.C.2. This concern 
Was first incorporated in 1898 to manufacture the 
transformers covered by the patents of Mr. A. F. 
Berry, and the factory at Hayes, Middlesex, which 
48 since been considerably enlarged, was established 
in 1901. Three years ago, the company became 
associated with Messrs. Crompton Parkinson, Limited, 
when the designs, manufacturing and sales organisa- 





Hermetically-sealed pat- 


with, in addition, instrument transformers and equip- 
ment for voltage adjustment and tap-changing. The 
firm were responsible for some 2,000,000 kVA of the 
transformers now in use on the British grid, and have 
recently completed a 10,000-kVA, 132/33-kV unit 
for use as a spare on the same system. This unit, 
which is shown in course of construction in Fig, 1, 
on page 284, is equipped with tap-changing gear, the 
controller for which can be seen on the bracket in the 
side of the tank. The tapping switches, which are 
chain-driven, are inside the tank and the diverter 
switches, which are equipped with mechanical lowering 
gear, are on the front. 

Before dealing with the construction of transformers 
of this type in more detail, it may, however, be men- 
tioned that there is still a considerable demand for the 
original Berry radial transformer, especially where silent 
operation is essential. We may, therefore, recall that 
the cores of these transformers are built up of a number 
of L-shaped laminations, these being arranged so as 








to form a hollow cylinder from which arms project 
like the spokes of a wheel. After insulation, this core 
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is directly wound with the first half of the secondary 
winding. The primary winding, which is prepared in 
sections on wooden formers, is then slipped on and, 
finally, an outer secondary is placed in position. 
The core is completed by bolting another series of 
L-shaped laminations over the whole. This method 
of construction is illustrated in Fig. 2, on page 284, 
while Fig. 3, annexed, shows a group of three-phase 
transformers of this kind at a later stage of manu- 
facture. 

The manufacture of the firm’s “large core” type 
transformer, which may be said to comprise those 
with maximum outputs exceeding 10,000 kVA at 
33 kV three-phase, and 6,667 kVA at 33 kV single phase ; 
and 7,500 kVA at 66 kV three-phase, and 5,000 kVA 
at 66 kV single phase, the frequency in all cases 
being 50 cycles, may be illustrated by referring to the 
seven 8,000-kVA 11/110-kV, single-phase units, which 
are being manufactured for use on the New Zealand 
grid at Arapuni. These transformers will be coupled 
in two banks of three, one being spare. 

In these transformers the core structure consists 
of a pair of steel channel frames, which completely 
surround the top and bottom yokes respectively, and 
are connected together by eight tie rods. The yokes 
themselves are carried in an accurately-fitting steel 
cradle, side pressure being applied by a number of 
bolts, which draw the two portions of the frame 
together. The four bolts which pass through the wind- 
ing window are earthed at one end only and are insulated 
from the coils. Ample cooling space is provided 
between the yoke and the frame, and this is directly 
in line with the natural oil flow through the ducts of 
the innermost coils, where, of course, unrestricted 
circulation is of the greatest importance. Free 
circulation is also facilitated by leaving spaces between 
the rings of insulating blocks, on which the coils are 
erected, as described below. This method of manu- 
facture ensures, it is claimed, that all heavy masses of 
constructional steel are kept well away from the active 
material in the yokes, thus reducing the iron losses 
to a minimum. 

The cores are built of non-ageing silicon steel, the 
laminations being as far as possible of equal thickness 
and being varnished on each side with insulating 
material. During assembly the joints are interleaved 
at the top and bottom and are held in position by 
leg plates. These plates are fastened together by 
insulated bolts, so that there is no risk of movement 
or vibration. Special care is also taken to prevent 
gaps occurring where the plates should butt, and thus 
to eliminate the noise caused by cross flux. In this 
way, it is claimed, a minimum of reluctance and stray 
fields are obtained, with consequent low fixed losses. 
The stacks of laminations are supported on projections 
which are welded to the top and bottom frames, vents 
being cut before assembly to ensure good oil circulation. 
The windings are circular in plan, the low-voltage 
winding being usually nearer the core. Generally 
speaking, they may be either of the spiral, sectional, 
continuous-dise or wedge types, but in any case the 
insulation is of manilla paper, the thickness of which 
is reinforced on the end turns and tapping connections, 
and is thoroughly vacuum-dried and oil-impregnated. 
The coils are spaced in a vertical direction by Elephan- 
tide blocks, which are dovetailed to fit over vertical 
strips so as to prevent displacement. In a horizontal 
direction the strips are symmetrically disposed round 
the periphery of the winding circle, and not only 
insulate the layers, but provide vertical oil ducts. 
These oil spaces are supplemented by one or more oil 
ducts, which are formed in the body of the iron itself. 
Stout barriers of the same material insulate the low- 
voltage winding from the core and from the high- 
tension winding. Adjustable-pressure screws are pro- 
vided at the top of the coils only and engage with steel 
clamping rings which are designed to withstand the 
maximum axial forces imposed by a short-circuit. 
These clamps are tightened up and locked while the 
transformers are hot from stoving and then require 
no further attention for long periods. A view of a 
transformer constructed in this way is given in Fig, 4, 
which shows the yoke of a 37,500-kVA, 120/22/11-kV 
unit for the Electricity Commission of Victoria. 

A large number of transformers are now fitted with 
tap-changing gear of the Crompton-Weaving on-load 
type,* and when this is the case the necessary leads 
are positioned so that the magnetic balance is as far 
as possible preserved and so that any strain due to 
external short-circuit is compensated. All the tapping 
leads are kept as short as possible, The tanks are 
made of mild-steel plates with welded seams, mecha- 
nical strength being ensured by an ample thickness of 
plating and a careful distribution of the external 
reinforcement. Expansion chambers and _ breathers 
are usually fitted when the pressure exceeds 33 kV. 
The various operations necessary to the manufacture 
of these transformers are carried out in a series of shops, 


” 











* See ENGINEERING, vol. cxxxvi, page 166 (1933). 
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the most modern of which was erected in 1929 in| represented at the sub-committee meeting which 
preparation for carrying out the grid contract | unanimously agreed “ to accept the principle of setting 
already mentioned. These shops are provided with|up a National Committee for the aircraft industry,” 
good railway facilities and are arranged so that as|and at the meeting of the same body which decided 
far as possible the various processes are continuous | to defer the appointment of members of the National 
from one end to the other. Their most interesting | Committee “until the respective executive councils 
features are probably, however, the test-houses, which | intimated the names of those selected to act on their 
are divided into three sections for convenience of | behalf.” ‘* Meanwhile,” the note in the Amalgamated 
working. Of these, the main test-house consists of a| Engineering Union’s Journal says, “ your executive 
bay on ground level for dealing with transformers up | council who, having agreed to be represented, and having 
to a capacity of 6,000 kVA and a gallery, which is | also adopted the principle of a National Committee, 
equipped with instruments and the various control | very carefully considered the resolution of the A.E.U. 
switches. The energy for testing is obtained from an} National Committee, 1935, which had recently con- 
adjacent motor-generator house, which is equipped | cluded its session and which had instructed that a 
with five sets enabling three-phase or single-phase | conference of representatives of A.E.U. members 
supplies to be obtained at pressures up to 40,000 volts | employed in the aircraft industry be called for a some- 
and at frequencies from 12 cycles to 200 cycles. One| what similar purpose to that which the National Joint 
of the sets can also be used to provide circulating | Committee was set into being for, and finally decided 


| 





current for temperature runs on large transformers, | to rescind their previous resolution, associating them- 


while another is capable of inversion and gives a fixed | 
frequency of 100 cycles at 1,200 kVA, zero to 40,000 | 
volts, for over-potential testing, or 25 cycles at 
600 kVA for three-phase loading. Temperature runs 
can also be made from two 45,000-kVA transformers 
with a 10 per cent. impedance which are connected | 
back to back, or from two 60,000-kVA transformers at | 
6 per cent. impedance. Arrangements are further | 
available for high-pressure tests up to 300,000 volts, | 
while surge testing is effected from a generator which 
gives a voltage of 380,000 and an instantaneous 
discharge of 100,000 kVA. 

The second test-house is used for routine tests on 
transformers with capacities up to 6,000 kVA and for 
flash tests up to 150,000 volts, the power for this 
purpose being obtained from two motor-generator 
sets, one with an output of 300 kVA, three-phase or 
single phase, a voltage range of zero to 11,000 volts 
and a frequency range of 25 cycles to 60 cycles, and the 
other with an output of 75 kVA for over-potential 
testing. The third test-house is designed for dealing 
with instrument transformers, of which the firm 
manufactures a complete range, and is equipped with 
apparatus of the Shotter type for ascertaining ratio 
and phase-angle errors. 








LABOUR NOTES. 


THe British Ministry of Labour estimates that at 
August 26, 1935, there were approximately 10,424,000 
insured persons of between 16 and 64 in employment in 
Great Britain. This was 43,000 more than a month 
before, and 244,000 more than a yearago. There was a 
marked improvement between July 22 and August 26 
in the coalmining industry, and employment also 
improved in iron and steel manufacture, general 
engineering, shipbuilding and ship-repairing, motor- 
vehicle, cycle, and aircraft manufacture, and the 
building, and woollen and worsted industries. There 
was a substantial reduction in the numbers registered 
as temporarily stopped in the jute industry, following 
the end of local holidays. On the other hand, there 
was a further decline in employment in the tailoring 
industry, and there was also some falling off in the 
distributive trades and in dock and harbour service. 


At August 26, 1935, the numbers of unemployed 
persons on the registers of employment exchanges in 
Great Britain were 1,533,259 wholly unemployed, 
334,419 temporarily stopped, and 80,286 normally in 
casual employment, making a total of 1,947,964. This 
was 24,977 less than the number on the registers at 





July 22, 1935, and 188,614 less than a year before. The 
total comprised 1,537,022 men, 70,483 boys, 282,312 
women, and 58,147 girls. 

Of the persons on the registers at August 26, 1935, | 
about 47 per cent. were applicants for insurance | 
benefit and about 38 per cent. for unemployment allow- | 
unces, while about 15 per cent. were uninsured or were | 
for other reasons not entitled to apply for benefit or | 
unemployment allowances, 


|regard to wage standards, and the consideration of 


Between July 22 and August 26, the numbers on 
the registers decreased by 1,978 in the London area, | 
6,403 in the Midlands, 18,529 in the North-Eastern area 
and 14,572 in Seotland. They increased by 2,503 in | 
the South-Eastern area, 2,843 in the South-Western area, 
10,763 in the North-Western area and 196 in Wales. 


| effect on those who were obliged to submit to it. 


| in industry, calls upon the unions to consider the prob- 


selves with the jot movement.” 


In August, the home branch membership of the 
Amalgamated Engineering Union increased from 
193,806 to 195,494 and the Colonial branch membership 
from 24,450 to 24,496. The number of members in 
receipt of sick benefit decreased from 2,458 to 2,449 and 
the number in receipt of superannuation benefit 
increased from 14,040 to 14,095. The number in 
receipt of donation benefit increased from 3,851 to 
4,011 and the total number of unemployed members 
from 16,428 to 16,473. 


The Trades Union Congress at Margate adopted the 
following resolution, which was submitted by the 
Amalgamated Society of Wire Drawers and Kindred 
Workers :—** That the General Council approach the 
Government to ask for a public inquiry into the evils 
of systems of labour measurement, particularly with 
reference to (a) the * sweating ’ of labour ; (6) injury to 
health arising therefrom ; (c) the incidence of workpeople 
having to demonstrate their craft skill and method of 
manipulating materials (their only capital in life) 
before officials of such systems under alternative of 
dismissal; (d) the unfair use made of the knowledge wrung 
from them, #.e., the undermining and eventual scrapping 
of trade agreements come to by collective bargaining, 
and substituting therefor other methods of compiling 
wages which render abortive the principles contained 
in the Fair Wages Clause as laid down by Parliament 
and Local Authorities; (e) the pressure applied on 
workpeople to compete with each other on a physical 
basis while in employment to retain their job ; (f) the 
displacement of labour and consequent unloading of 
operatives on to the Insurance Fund ; (g) the timing and 
watching of workpeople to effect these results. The 
General Council be requested to take such other steps 
as may appear to them to be necessary to bring to an 
end the refined cruelty of such systems.” 


In the course of a contribution to the discussion of 
the foregoing resolution, Dr. Brooke, of the Medical 
Practitioners’ Union, said that after conversations 
with psychological experts he had come to the con- 
clusion that the Bedaux system was being employed for 
covering up inefficiency. It presented not only an 
industrial problem, but a medical and psychological 
problem having an industrial basis. The Bedaux 
system could not be beaten industrially, but it could 
be defeated if tackled on a medical and psychological 
basis. He felt that his own organisation, together with 
the psychological experts, would be able and willing to 
undertake an investigation of the system and of its 


The following resolution was moved by Miss D. 
Elliott, of the General and Municipal Workers’ Union, 
and seconded by Miss B. A. Godwin, of the Union of 
Women Clerks and Secretaries :—*‘* That this Congress, 
in view of the increased number of women employed 


lems created thereby, including the position with 





constructive action to ensure the fixing of a fair rate 
for the job irrespective of the sex or age of the worker ; 
and the relative position of men and women in employ- 
ment and unemployment. It urges the General | 
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went on to say, a lot of loose talk about the amount of 
labour that could be absorbed into agriculture. The 
balance between industry and agriculture in this 
country was wrong, but to tell people, as Mr. Lloyd 
George and others were doing, that it was possible to 
take 500,000 people from the industrial arena and put 
them on the land was to assume that the agricultural 
worker was an unskilled person. On the contrary, 
he had to be trained as much as the worker in the most 
highly skilled trade. 


On the proposition of the National Union of Tailors 
and Garment Workers, the Congress agreed to direct 
“the attention of the General Council to the growing 
tendency to displace adult workers by juveniles in 
many industries in which mechanisation and rationalisa 
tion are being rapidly developed and to the necessit) 
of measures designed to remove from industry children 
and aged persons with the object of providing employ 
ment for the physically fit and mature sections of the 
population.”” The General Council was requested 
“to press forward the proposal to raise the school 
leaving age to 15, and as speedily as possible to 16, 
together with a plan for reorganising old-age pensions 
and unemployment insurance and relief schemes, which 
will produce the inducement of increased pensions for 
men and women to withdraw from their employment 
at the age of 60.” 

A resolution calling for the introduction of the 40-hour 
week and a drastic restriction and regulation of over- 
time was moved by Mr. J. C. Little, the president 
of the Amalgamated Engineering Union. It protested 
against the Government’s action in opposing an inter- 
national convention and instructed the General Council 
to request the Prime Minister to introduce a 40-hour 
week in all Government Departments. The develop- 
ment of power production, Mr. Little said, made it 
necessary that some reduction of hours of labour 
should take place. So tremendous had been the 
development in this direction that the Labour move- 
ment would have to change its tactics, and instead ot 
asking that people should be provided with work, 
ask that they should be provided with leisure. Not 
less than food and clothing, the people of this country 
needed leisure, but not the enforced leisure of unem- 
ployment. It was not only necessary, Mr. Little 
went on to say, that hours should be reduced ; wages 
should be increased to enable the people to consume 
the goods which they were capable of producing so 
plentifully. It was a mistake, he added, for unions 
to approach the problem individually. All were 
affected alike, and only if they were united could a 
formidable approach to the authorities concerned 
hope to succeed. The resolution was adopted. 


On behalf of the Electrical Trades Union, Mr- 
Rowan, the general secretary, invited the Congress to 
express the opinion “ that the best method of ensuring 
the additional safety of persons employed in mines 
(due to the introduction of electricity and electrical 
labour-saving devices in mines) is by strengthening 
the present regulations relating to the qualifications 
of electricians responsible for the certification an 
safety of the electrical apparatus installed in and 
above mines,”’ and to demand “ that such electricians 
shall be adequately remunerated for their skill and 
responsibility.” Mr. Herbert Smith suggested that the 
electricians should withdraw their resolution and 
co-operate with the Mineworkers’ Federation in a 
demand for the re-modelling of the safety regulations. 
Mr. Rowan agreed that all the safety regulations 
needed tightening up, but those relating to electricity 
were entirely out of date. He declined to withdraw 
the resolution, which was eventually carried. 


A resolution on the subject of miners’ wages, sub- 
mitted on behalf of the Mineworkers’ Federation of 
Great Britain, was adopted unanimously. It was in 
the following terms :—‘‘ That this Congress pledges 
itself to render the Mineworkers’ Federation of Great 
Britain the maximum assistance in its efforts to raise 
the standards of the mineworkers’ wages.” 


Dr. Brooke, of the Medical Practitioners’ Union, drew 
the attention of the Congress to the lack of knowledge 
of industrial disease in the medical profession. He did 


| Council to authorise the setting up of a Committee of | not wish, he said, to asperse the medical profession, 
| Inquiry to receive specific evidence with regard to| pecayse doctors could not be expected to know what 


these problems and to consider means of safeguarding | 


A note in the September issue of the Amalgamated | the standard of life of the workers generally.” The | 


Engineering Union's Journal indicates that that organ- | resolution was adopted. 
isation has withdrawn from the joint movement to set | “ ; 
up & National Committee for the aircraft industry. Moving the adoption of the General Council’s report 
The A.E.U. was represented, it will be recalled, at the | on the special areas, Mr. Bevin, of the Transport and 
meeting which recommended executive councils to} (General Workers’ Union, said, that in the opinion 
set up co-ordinating machinery “within the aircraft! of the Council nothing but public ownership and 
for the purpose of organisation and the | reorganisation could solve the problem presented by | 


industry 
of rates and It the coal and steel industries. There had been, he | 


maintenance conditions.” also was 


they were not taught. It was a pity that there was no 
professorship and hardly a lectureship devoted to 
industrial medicine. Industrial medicine was not 
taught in the medical schools of the country, nor were 
there any facilities for the post-graduate study © 
industrial medicine. Among the things needed were an 
extension of the schedule of industrial diseases. 
provision for post-graduate study, and the establish- 
ment of centres and research stations as and when 
they might be required. 
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THE STABILITY OF STRUCTURES.* 
By{J. S. Witson, F.C.G.L,, Hon.A.R.I.B.A., M.Inst.C.E. 


Tux subject. I have chosen appeals to me because 
I have had to devote much time to various aspects 
of it and, by experimental research, have endeavoured 
to contribute to the solution of some of its problems: 
From the engineering point of view, stability is a some- 
what dull subject, yet the history of its development 
is of great interest. Instead of trying to deal with the 
subject in a comprehensive up-to-date way, I propose. 
to describe some of the more interesting episodes 
in its history. The meaning of stability is not easy 
to define, In dynamics and mechanics we have 
stability of steady motion and stability of equilibrium, 
of position and of friction. To the civil engineer the 
word is usually applied to the power of a structure 
to withstand for an indefinite time all the loads and 


brickwork, ‘and cast-iron lined: tube tuntiels, subject 
to the: pressure.of great depths of earth; are forms of 
a the stabilities of which are not easy to: caleu- 

te. 

In estimating the stability of a structure, the principal 
factors are the strength or resistance to rupture of 
the material and, the balance or direction of the forces 
or loads brought to bear‘on it. The:ultimate strength 
of a simple part of'a structure can be calculated without 
difficulty by employing the breaking stress détermined 
by experiment for the material used. | It is not easy, 
however, to estimate the strength of that element 
to withstand the long-continued action of loads and 
forces to which it might be subjected in use. Thus; 
the elementary part in question might be required to 
withstand, for an indefinite’ time, a load of 10 tons 
applied in a particular way. |The part could be designed 
so that it would require 100 tons, ten times the working 








Fie. 1. 


forces that may be brought to bear on it. As an indi- 
cation of the wide range covered by my title I. may 
call your attention to a few examples. The most 
stable structure ever built is probably the Great 

Pyramid of Egypt. It consists of large blocks of 
limestone earefully shaped and piled together to the 
height of 480 ft. on a base measuring 830 ft. square. 
Another instance of a great pile, a pile of bricks laid 
one on another, is a tall chimney such as the celebrated 
one at St.. Rollox, in Glasgow. This had a height 
of 435 ft., and at its base a diameter of 40 ft, It 
was pulled down a few years ago after having stood 
since 1842.. A masonry dam built across a valley 
to impound water is another form of structure the 
stability of which must be beyond question, as failure 
would lead to disastrous flooding. Then we have the 
arch, the most beautiful and fascinating form of con- 
struction invented by man. In its simple form we 
have arches across rivers of imposing’ size and graceful 
appearance, while in cathedrals and other great build- 
ings we have it in the groin, dome and buttress. 

In each of the above instances, strength and stability 
depend mainly on the resistance to compression offered 
by stone or brick. A complementary form of structure, 
dependent on the resistance to rupture by the pulling 
asunder of its parts, is the suspension bridge, the stability 
of which depends almost entirely on the tensile resistance 
of the chains or eables. The greatest structure of this 
form is undoubtedly the George Washington Bridge 
over the Hudson River, New York, with its span of 
3,400 ft. 

In most iron and steel structures the resistance 
of the material to both tension and compression 
contributes to their stability in equal proportions, 
as is the case in the great girder and cantilever 
bridges. Reinforced concrete, in which the great 
strength of concrete to resist compression is combined 
with the power of steel to resist tension, owes its 
development largely to the facility with which it can 
be built and shaped. It has been applied to many 
large structures which present problems in stability 
of considerable interest. Tunnels of masonry or 
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load, to break it, and it would no doubt fulfil the require- 
ment and carry the 10 tons satisfactorily. On the 
other hand, it might be made with a breaking strength 
of only 30 tons and be able to carry the imposed 
loading equally satisfactorily. The second design, 
requiring so much less material, would be the more 
economical and more correct one. Although put 
simply and somewhat crudely, this is the essential 
problem, underlying the measure of stability having 
regard to the economical use of material, and’ it is 
interesting to note that, so far as applies to civil 
engineering structures, the advance made in its solution 
during the last fifty years has not been great. 

The rupture or breaking down of a structural element 
by a force is dependent on the detail of its incidence 
and the resulting intensity of the stress induced in the 
material. To make clear the manner in which the 
stability of some forms of structure is gauged, |it is 
necessary to outline the approach to the problem. 

To fix the directions of, and arrange for, the balance 
of, loads and forces, the conception of action along 
lines was introduced at an early stage. The position 
of such a line with respect to the boundary of a member 
offering resistance governs the distribution and 
intensity of stresses in the material. In estimating 
the intensity of stress, the position of the line in a 
lamina of the part under consideration is usually consi- 
dered, and in it the distribution of the stress follows 
the “trapezium law,’’ which is a particular case of 
Galileo’s solution of the beam problem. Thus, if the 
line representing the centre of action of the load or 
thrust is on the centre of the section of the member, 
the stress intensity would be the same throughout 
the section. If the line of action is off the centre, then 
the intensity is increased on the side towards which 
the line has moved. The diagram representing the 
distribution of stress is a trapezium, the centre of 
gravity of which is on the line of action. In a pier 
or buttress which supports and at the same time 
resists the thrust of an arch, the line representing the 
resultant of the weight and thrust of the arch is deflected 
downwards by the weight of the buttress, and the 
buttress may be so shaped that the deflected line is 
everywhere near the centre giving a uniform intensity 
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of stress in the masonry, and uniform pressure on the 


the balance niay not be so good, and the line may be 
towards the outer ‘side’ of ‘the buttress, giving high 
stress concentration “in the» masonry and’ ground. 
The maximum in of stréss''in''the masonry 
compared with the stress which will crush the partivular 
material is a measure of the stability: ‘Similarly, with 
respect to the natural formation below the foundation, 
the comparison’ is ‘between the maximum pressute 
it is considered capable of carrying, and’ the highest 
pressure with which: the masonry bears on it. ‘Hf ‘the 
resulting line of action is anywhere outside the boundary 
of ‘the part, then’ the part would’ be without stability 
unless’ the material: of which it is com were 
capable of: hogs oey tensile stresses. The traci 
of the position of the line of action of the thrusts an 
loads in an arch; which must be kept well within ‘its 
thickness, is the" basis’ of ‘the design and: measure of 
the stability of the arch. 

Historically, the problem of the masonry afch is 
extremely in ing: The arch form’ of construetion 
has been known for thousands of ‘years, ‘and several 
magnificent arches’ built by the Romans are still in a 
very good state. Although the arch is*a form of 
construction very 'y used,’'their occasional 
failure in the past has kept alive a feeling of uncertainty, 
if not of mystery, as to their strength*and stability. 
Real progress in the theory of the design and strength 
of the arch is comparatively récent. Thus, in 1870, 
the late Professor W. ©. Unwin, one of our greatest 
students of ineering construction, wrote* :— 

“ >, . it is but recently that a theory of the strength 
of arches has even seemed possible, and the th has 
not yet been 'so far developed ‘as to be applicable for 

tical purposes to the complex conditions of masonry 
ridges Hence, in dealing with arched ‘structures, 
the engineer is compelled to proceed in a manner not 
rigidly. ‘scientific. He adopts assumptions not’ in 
striet agreement with the nature of the materials he 
is using, if only sach assumptions permit him to 
form a theory embracing the most essential circum- 
stances of the problem, and if any error:#o introduced 
either favours’ the resistance of the structure, or’ is 
capable of elimination by me of the results 
of the theory with existing arid successful’ structures 
of the' same kind. In ‘fact, he is often content, so to 
spéak, with formule of ion, or formule 
which permit hint to determine from known structures 
or given dimensions the proper proportions of other 
structures of different dimensions.” 

In a masonry arch the line of thrust might occupy 
one of a variety of positions ‘any ‘of which would 
satisfy the requirements of eee For the 
purposes of design or estimating’ sta’ some parti- 
cular line must be chosen, and this can ohly be done by 
making assumptions 'the validity of which must have 
regard to the method of construction and the probable 
conditions of stress ‘iri thé masonry: One’ of ‘the 
assumptions referréd ‘to’ by Unwin relates’ ‘to’ the 

ition of the line of thrust at the crown or springings. 

Unwin wrote, one of the advances made has been 
the introduction’ of definite hinges at the crown or at 
the springing level, or at both places, to ensure the 
line of thrust passing through’ those points. These 
hinges' render the problem’ of strength ‘arid stability 
much more definite, but with to arches without 
hinges the position is still very like that described by 
Unwin, although much has been done by comparing 
and analysing existing structures, and'many “formule 
of interpolation "’ have been . In the monu- 
mental work by Séjourné,f particulars are given of ‘all 
arches of appreciable size throughout the world ; 
details of construction are given, and the tm ee 
are analysed and compa Until the first haif of 
the Nineteenth Century, knowledge of the strengths 
and \characteristics of materials and of the branch of 
engineering science now known as “ ‘applied mechanics,” 
was not sufficient to establish or disprove the accuracy 
of various theories relating to the design or stability 
of a masonry arch then in vogue or from time to time 
propounded ; efforts to make progress in the problem 
depended almost as much on dialectics as'on mechanical 
principles. 
An interesting incident occurred at the time the 
bridge across the Thames at Blackfriars was proposed 
in 1759. Of the competing designs the one by the 
architect Mylne for a bridge with elliptical arches was 
chosen, although at that time only one bridge with 
elliptical arches existed, viz., Ammanutis’ bridge in 
Florence. A design for a bridge with sémi-circular 
arches was submitted by Gwyn, an equally well-known 
architect. Some ms objected’ to the elliptical 
arches, and even Dr. Johnson expressed himself on 
the stability of the two forms of arch. Boswell 
records that “‘ Johnson’s regard for his friend Mr. Gwyn 
induced him to e in a controversy against Mr. 
Mylne, and after being at considerable pains to study 
the subject he wrote three several letters in the Gazetteer 
in opposition to his plan.” Johnson’s letters appeared 
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ground below the foundations. On the other hand, 
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in the Gazetteer for December 1, 8 and 15, 1759, from 
which the following extracts are given >— 

“ Those who are acquainted with the mathematical 

principles of architecture are not many ; and yet fewer 
aoe angen Senge upon any single occasion endure 
any laborious stretch of thought or harass their minds 
with unaccustomed investigations. We shall therefore 
attempt to show the weakness of the elliptical arch, 
by ments a simply to common reason, 
and which will yet the test of geometrical examina- 
tion. Any weight laid upon the top of an arch has a 
tendency to force that top into the vacuity below ; 
and the arch thus loaded on the top stands only because 
the stones that form it, being wider in the upper than 
in the lower parte, that part that fills a wider s 
cannot fall through a space less wide; but the force 
which laid upon a flat would press directly downwards, 
is dispersed each way in a lateral direction, as the 
of a m are pushed out to the right and left by a 
wedge driven foupen them, In proportion as the 
stones are wider at the top than at the bottom, they 
can leas easily be forced downwards, and as their 
lateral surfaces tend more from the centre to each side, 
to so much more is the pressure directed laterally 
towards the piers, and so much less perpendicularly 
towards the vacuity. 

phew. pon this plain principle the semi-circular arch 

be > depensineted to excell in strength the elliptical 
arch, which approaching nearer to a straight line 
must be constructed with stones whose diminution 
downwards is very little, and of which the pressure 
is almost perpendicular. It has yet been sometimes 
asserted by hardy ignorance that the elliptical arch 
is stronger than the semi-circular ; or in other terms, 
that any mass is more stro supported the less it 
rests upon the supporters, the elliptical arch be 
equally strong with the semi-circular, that is, if an 
arch, by approaching to a straight line, loses none 
of its stability, it will follow that all arcuation is useless, 
and that the bridge may at last, without any incon- 
venience, consist of stones laid in straight lines from 
pillar to pillar. But if a straight line will bear no 
weight, which is evident at the first view, it is plain 
likewise, that an ellipsis will bear very little ; and 
that as the arch is more curved its strength is increased. 
Having thus evinced the superior strength of the 
semi-circular arch, we have _Bufficiently proved that 
“4 ht to be preferred. . 

m goes on to state that “ the elliptical ar 
oa always want elevation and dignity,” and oes 
the onl, bridge of the elliptical kind had ‘ ‘ stood two 
h years without imitation.” 

A correspondent of the journal maintained that 
although an elliptical arch may not be as strong as a 
semi-circular one, “the semi-ellipsis may yet have 
strength sufficient for the of commerce,” 
also “that the convexity of semi-ellipsis may 
be increased at will to any degree.’ In the third 
letter, Johnson points out that the advocate of the 
elli arch does not promise that “ it will stand 
wi out cramps of iron, and melted lead and large 
stones and a very thick arch,”’ and recommends all 

“those who may still doubt which of the two arches 
is the s pooqenen cap Daten So aadn, ane 
then upon the sides.” rary writers disclosed 
the fact that Johnson pan = Mr. Simpson and Mr. 
Miller, both professors at Woolwich Academy. Neither 
favoured the semi-circular arch in preference to the 
elliptical, and he then procured “ from a person emi- 
nently skilled in mathematics and the principles of 
architecture, answers to a string of questions drawn 
up by himself, touching the comparative strength of 
semi-ciroular and elliptical arches.’ 

Throughout a long period in the Eighteenth and Nine- 
teenth Centuries mathematicians and others applied 
themselves to finding the exact form of the line of 
thrust that would ensure equilibrium in a mass of 
masonry bridging a void. “The upper boundary of 
the mass was a horizontal surface representing the road 
surface and the lower one the intrados of the arch, 
sha to conform to the line sought. The effect 
of hollow spaces over the haunches was investigated 
ae... The influence of a moving load was regarded 
as negligible in co: A gaye with the weight of the 
masonry, or it could be allowed for by adding an 
extra layer of m over the upper surface. The 
shape of this atch of orvaithaiom was compared in 
great detail with those of the ellipse, cycloid, parabola, 
catenary and semi-circle or segment of a circle. Different 
writers strongly advocated one or other of these curves 
as being the true curve for an arch. The elaboration 
with which this was done seems remarkable, for many 
must have known that to build an arch to conform 
to a particular curve with the exactitude suggested 
is practically impossible. When the centring on which 
an arch is built is removed and the arch supports itself, 
the compression of the mortar in the joints and of the 
voussoir stones allows the arch to drop an amount 
which is quite sufficient to alter the shape appreciabl 
thus, the arches of Perronet’s famous bridge at Neuilly 
dropped on decentring enough to alter the radius of 








curvature at the crown from 150 ft. to 244 ft., and if 
intended to be elliptical, it might have conformed 
actually more closely to a cycloid. 

Differences of opinion on the correct proportions of 
arches were very . Writers of considerable ability 
and experience at the beginning of the last century disa- 
greed on important principles of design. For instance, 
Samuel Ware, professor at Woolwich, in a pamphlet 
published in 1822, maintained that the thickness of an 
arch at the crown should be proportional to the radius 
of curvature. In opposition to this, John Seaward, 
in an eq paper on the subject, published 
in 1824, argued that Ware was entirely wrong and that 
the span should be the governing factor, and added :— 

‘* An ingenious writer in a late publication has strongly 
recommended that in the forming of an arch, the dept 
of the voussoirs should be made to bear a certain ratio 
to the radius of curvature at the crown, without any 
reference to the span of the arch: by which I presume 
it is intended that the depth of the voussoirs should 
bear some certain relation to the lateral pressure. 
Much as I admire the talents of the gentleman in 
question, I feel obliged, in this particular, to differ 
from him toto celo.” 

. . . if there be two arches of the same span, but 
the one having double the radius of curvature to the 
other, it is certain that the liability of the equilibrium 
being destroyed would not be greater in the former 
than it would be in the latter: therefore on that 
occ ne sane De St as re eee 
greater depth of voussoir ; ough according to 
Se ducts taah'uas te woul, hart ean moaeeaee 
to make it double. Indeed, it is demonstrable that 
with the same depth of voussoirs the flat arch (provided 
the abutments are immovable) would be by far the 
strongest ; because, from the increased lateral pressure 
it would a much greater force to disarrange 
the parts destroy the equilibrium.” 

Such contradictory statements made by those who 
set out to be authorities on the subject were of little 
help to engineers or architects who had to take the 
responsibility for the actual building of an arch. The 
effect of the conflicting ideas can be illustrated by 
reference to Blackfriars bridge in Norwich. It is the 
first of the only two rece ohare, See 
des and built by Sir John Soane, the architect 

— . 


and was built in 1783. The bridge is shown in 
i The contractor was John de 
of Norwich. Sir John Soane’s 
specification describing the method to be 

in constructing the bridge is preserved. Although the 
Portland stone arch is of ample proportions, the 
architect appears to have had little confidence in the 
simple arch principle, and as will be gathered from the 
following extracts, he required the masonry of the 
bridge to be cramped and fastened together with 
iron in every possible way, so as to eliminate all possible 
risks of failure. 

“To build the Arch with Portland Stone, the 
Voussoirs of which it is to be constructed, are to be 
of the Number, form, Workmanship and Dimensions 
expressed in the Drawings: the Arch Joints are to be 
wrought exceedingly true and exact and be perfectly 
smooth and to be set dry in Milld Lead of four pounds 
to the foot and in order to prevent flushing the extremi- 

ties of the said Joints next the Soffite of the Arch are 
to ~~ flarched off and pointed up after the Center 
is struck as shall be directed. In the middle of each 
joint of each Voussoir is to be inserted two Cubes of 
Cast Iron of the weight of three Pounds each let equally 
into each Stone, and Channels are to be sunk from 
the Tails of the Voussoirs to the cavities for the Iron 
Joggles and the said Cavities and Channels are to be 
run full of lead.” 

“To provide and fix four Tyres or Chain Bars across 
the Bridge in the Positions marked in the drawing 
of Swedish Iron three Inches broad and three quarters 
of an inch thick with strong Corkings at each end to 
lay hold of 4 other bars each nine feet long and one 
inch square to be let down into the Ashler and fixed 
therein with Lead.” 

“To cramp all the Cross Joints of the Key Course 
and in the Arch joints thereof are to be twelve Joggles 
to consist of Bent Hooks nails staples and other 
Irregular Pieces of Small Iron filled and crammed 
into Dovetail holes to be cut into the Arch Joints 
of the Key Course and these adjoining of the two next 
Courses down to the middles of the Stones and to 
Run the same with Lead.” 

Some years ago I inspected and reported on this 
bridge. I found it in very good condition. There 
was little, if any, evidence of the cramps. It was to 
be expected that their corresion would have burst 
pieces off the masonry but in this instance the iron 
must have been very effectively protected from 
moisture or the architect may have finally decided 
to leave much of it out; it certainly could not have 
added appreciably to the stability. Many fine buildings 
have suffered badly from the corrosion of iron cramps. 
For many years architects and builders of the past were 


extraordinarily lavish in their use of cramps. They 
put them in plain ashlar walls and plesse where they 
could have had no beneficial effect. e obsession for 
cramps in masonry is very like the present tendency 
to embed steel in all concrete. Concrete properly 
reinforced is an admirable material for construction, 
but large masses of concrete frequently have stee] 
wire and rods laid in them, the proportion of steel 
being so entirely inadequate in comparison with the 
concrete that its addition suggests a magical rather 
than a mechanical influence. 

For the longest spans, reinforced concrete has now 
superseded masonry; but fine masonry arches of 
300-ft. span have been built. The construction 
of spans of increasing length has been made possible 
by improved technique in building. To avoid high 
stresses arising at the springing and keystone, as a 
result of the settlement or elastic deformation of the 
centring, as be wd is added during building, and as a 
consequence of initial deformation of the arch 
ft he the cnn i removed gaps are left in 
the arch, and special forms of construction are now 
introduced to act as temporary , 80 that when the 
bridge is completed and the gaps in, the position 
of line of thrust is fairly definitely known. To 
economise in the quantity of masonry and make it 

ible to use higher compressive stresses, arch 

are now made with ribs of a width com: — 

with the depth of the arch, instead of the 
made continuous for the whole width of the ties. Ie 
reinforced-concrete arches either permanent &. 
jo pet ce nage Pade thd rne | bars 
are drawn together - aa points to form a 
tem hinge, surrounding concrete is 
filled in only on i Reinforced-concrete arches 
with spans as great as 590 ft. have been constructed. 

The stability of a dam is a problem that 
has exercised —s i of mm aN 
for many years. failure 
France in 1895 gave Lire rig to he poche 1 The 

dam was 


Bouzey 
and the water held up eieetete dantli a poet 
of its ht for a length of 
a 
down 


tions after the disaster it was shown that the 
resultant of the thrust combined with the weight of 
the masonry was so placed that a tensile stress of 
1-3 tons per square foot must have been imposed 
on the masonry. Laboratory tests proved that the 
maximum tensile strength of the masonry was only 
60 per cent. higher. In opposition to the theory 
that the parts that failed had overturned by virtue 
of this weakness, it was held by some that failure was 
by shearing, the shearing stress being calculated 
as 1-32 tons per square foot by some, and as 3-2 tons 
per square foot by others. Rankine, in 1871, had 
recommended that no horizontal joint in a dam should 
be ex to withstand any tensile stress ; in other 
words, there should be no uplifting tendency. After 
the Bouzey disaster it was considered advisable that 
at the upstream face there must always be a definite 
compressive stress, and the French Government 
introduced the regulation that on horizontal joints 
there should be a vertical compressive stress at the 
water face equal to not less than the water pressure 
at the joint. Such compression in the masonry would 
tend to prevent access of water to any joint or crack. 
The late Sir Benjamin Baker, in 1904-5, at the 
time when I was his chief assistant, was faced with the 
problem of raising the Aswan dam. (At present the 
dam is being raised a second time.) The investigations 
after the disaster in France had shaken confidence in 
the accepted method of gauging the stability of a dam, 
and in 1904 a memoir was published entitled Some 
Points in the Stability of Masonry Dams, 
by Professor Karl Pearson and Mr. Atcherley. By 
mathematical investigation the authors concluded 
that although a dam might satisfy the usual conditions 
regarding the stresses on horizontal planes, it might 
still be subjected to dangerous tensile stresses on vertical 
planes in the vicinity of the downstream toe. That 
conclusion seemed most unlikely to engineers interested 
in the subject, but however incredible it might seem, 
it demanded attention as coming from so eminent 4 
mathematician. In arriving at their results, the 
authors of the memoir based their calculations on an 
assumed law governing the distribution of shearing 
stress across the base. The unsatisfactory state of 
affairs could only be cleared up by determining the 
distribution of shear and other stresses. Jointly with 
my friend, the late William Gore, I made an attempt 
to do this, and we embarked on a series of elaborate 
experiments with india-rubber models. 
This was just thirty years ago, and although I was 


investignt’ 





busily engaged assisting Baker, and Gore was assisting 
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the late G. F. Deacon, we did the whole work in our 
own time independently of office occupations. Rubber 
had been used already by several workers as an elastic 
medium for strain investigations, but I think the 
methods we devised for ing at the stresses were an 
advance on earlier work. . investigations were 
described and discussed at the time at the Institution 
of Civil Engineers,* and in Enoinzerine,t in which 
journal there was a long correspondence on the subject. 
The models were made of slabs of rubber 1 in. thick 
with a smooth white surface, and shaped to represent 
e model was 


water against the face and the weight of the 
masonry, on the ee that the masonry had a 
specific gravity a, . The model was divided 
into sections, an ~ weights * were hung 

‘through “Plates 


of quite different shape. We found no evidence of 
the reputed tensile stress at the downstream -toe. 
The shear-stress diagram was practically a triangle 
with the maximum at the downstream edge, and the 
vertical stress distribution agreed substantially with 
the “trapezium law.” These experiments —_ 
materially to clear up the situation and to re-establi 
confidence in the method that had been in general use 
for estimating the stability of masonry dams. Dering 
the last few years investigations, both experimen 
and mathematical, of pro relating to the design 
of large concrete dams and curved dams have been 
made in the United States. The influence of heat, 
both natural and that generated by the setting of cement, 
on stresses and stability, has received much attention. 
In these gigantic structures, monolithic construction 
and the use of too large masses of concrete has been 
found accountable for serious cracking. In discussions 
on these blems, the investigations I made with 
Gore have referred to as “‘ the English Tests.” 


(To be continued.) 








REFRACTORIES FOR FOUNDRY 
USE.{ 
By W. J. Ress, M.Sc. 


Looxine at the aie quite simply, two general 


methods of lining the cupola must be recognised :— 
(1) The use of a brick lining and (2) the use of a rammed 


lining, some ular, plastic or semi-plastic material 
being seminaaeneal a former. Consideration of the 
general characteristics of both types of lining, as well 
as the types of material used for maintenance purposes, 
such as patching material, will show that they all have 
individual characteristics. 

In considering first of all the firebrick type of lining, 
and it must be remembered that even when the cupola 
is tammed with some type of lining it has a backing of 
frebricks, there are a number of factors which are 
important in connection with their durability. Consider, 
for ~~ the general chemical composition of the 
bricks. e alumina-silica fusion curve shows that as 
the proportion of alumina falls so the refractory value 
also falls. In other words, the higher the alumina 
content, the higher the melting point. Clays of com- 
paratively low refractory value or fusion point, how- 
ever, may have other characteristics which will render 
them of value for particular purposes. 

In the modern eupola, very high temperatures are 
reached and a good deal of mechanical stress is pre- 
valent, due to charging, slag action, &c., and it is 
desirable, therefore, to select a brick which will resist 
all these conditions as well as possible. The alumina 
silica fusing curve shows that from the point of view 
of resistance to high temperature the brick should be 
either high in alumina or high in silica. Unfortunately, 
the silica brick is not particularly suitable for the lining 
of the cupola because it will not satisfactorily resist 
very rapid heating or cooling. A silica brick might be 
developed eventually which would withstand these 
rapid changes in temperature, but the present ordinary 
type of silica brick cannot be satisfactorily used in the 
cupola because of this lack of resistance to rapid heating 





* Minutes of Proceedings Inst. C.B., vol. 172, 1907-8. 
he anne vols. Ixxix and Ixxx (1905) and hxxxiv 
‘ 4}. 


+ Paper read before the Institute of British Foundry- 


and cooling. So from the point of view of refractori- 
ness, the high-alumina of firebrick must be con- 
sidered; most firebri manufacturers have such 
bricks in their range of ucts. 

Cupola bricks, however, have to resist not only high 
temperature, but abrasion and mechanical stresses 
generally, and the question to be considered is whether 
the brick resistant to high temperature will be resistant 
also to these stresses. One characteristic of bricks 
made from fireclay is that they tend to lose some of 
their mechanical strength when raised to high tempera- 
tures, and the general trend is for this “ refractoriness 
under load ” to decrease slightly with increase in the 
alumina content of the fireclay. 

The results of under-load tests on firebricks used 
in cupolas show marked differences, both in the tem- 
perature at which deformation commences and the rate 
at which it p . Consideration of the mechanism 
of subsidence under load has shown that attention 
should be directed ially to the range AB in the dia- 
gram annexed, the joad in this case being 50 lb, per sq. 
in. Below the temperature at which marked flatten: 
ing of the curve becomes noticeable, point A, deforma- 
tion occurring under loads usual in cupola practice 
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will be negligible: At temperatures higher than that 
corresponding to point B on the curve, severe deforma- 
tion may take place under very small loads. Within 
the range AB, the 
will depend on the actual temperature and load ; marked 
acceleration in the rate of deformation will occur with 
comparatively small increases in temperature. The 
iron-oxide content of a brick may have an important 
influence on its ability to withstand pressure at high 
temperatures in a reducing atmosphere. 

© pressure on bricks in the cupola may be developed 
in three ways :—(a)'From the direct weight of the 
structure; (b) from pressure developed by thermal 
expansion; and (c) from the weight of the charge. 
It is quite possible for these pressures to reach as much 
as 30 Ib. to 40 lb. per square inch. The desirable brick 
for cupola service, therefore, will be one which has a 
wide deformation range. 

Glaze and Abrasion Resista nen ning ote from 
clay having compositions in the region of comparatively 
low refractory value have the important characteristic 
of readily becoming skin-glazed, in which condition 
they are highly resistant to abrasion. Bricks in this 
category develop a “ skin” when subjected to a tem- 

ture of, say, 1,400 deg. C., whereas bricks of a 
higher refractoriness would not. Another important 
point is that of volume constancy during service. The 
general tendency of fireclays is to contract when raised 
to a high temperature. On the other hand, the tendency 
of silica is to expand. It is possible to produce a mixture 
of fireclay and silica in which the contraction of the 
fireclay more or less balances the expansion of the silica. 
Bricks of this “ semi-silica ’’ type are of value therefore 
under some conditions of service, despite their com- 
paratively low re: value. With all ordinary 
types of firebrick, the brick should be so thoroughly 
burned by its maker as to be free from permanent 
volume he es during service. Any marked after- 
contraction of bricks in the cupola tend to reduce 
their durability as it will lead to opening of joints with 

uent localised slag attack. Generally speaking, 
bricks of the high-alumina type give much better 
service in a cupola when the clay naturally contains just 
enough fluxing impurities to introduce vitrification 
without materially lowering the refractoriness. This 
vitrification gives mechanical strength to resist the 
severe abrasive conditions in the cupola. Uniform and 
thorough burning may be important from another view- 
int. Defective burning of bricks made from a car- 
maceous fireclay may leave a black heart or core in 
the brick. The disadvantage of a black core is that it 
may lead to internal slagging of the brick. The clay 
contains 1 per cent. to 3 per cent. of iron oxide, and 
when this reacts with the clay under reducing condi- 
tions, the tendency is for the formation of ferrous silicate, 
which has both a low melting point and low viscosity, 
and permeates through the brick, with serious detriment 
to its service. 





men at Sheffield, on Wednesday, July 3, 1935. Abridged. 





rate and extent of the deformation | throug’ 





Carbonaceous matter left in the core of the. brick 
wae. Even reducing conditions inside the brick and 
80 to reaction between the iron impurities and the 
rest of the brick, followed by slagging and rapid destruc- 


tion of the brick. Too much stress cannot be laid upon 
the importance of careful burning, The texture 
of the brick must be uniform and m tely fine to 


Corrosion Resistance.—Cupola bricks have to with- 
stand corrosion by slags frequently high in both lime 
and iron oxide, The well-made and well-burnt fire- 
brick of the high-alumina type will show more resistance 
to such slags than the siliceous type. It is useful to 
test the resistance of any particular brick to eorrosion 
by the produced in any particular cupola. One 
with thee sic oad bea Sag aba and fill 
it wit , subsequently heating to cupola temperature. 
After prolonged exposure the brick can be broken across 
the hole and examined for slag penetration, This 
method of test has the effect, however, of destroying 
the skin of the brick which because of its density is more 
resistant to corrosion than the interior of the brick. 
A better method of test which retains this skin of the 
brick is to cement to the surface of the brick ring 
made from a refractory clay, fill it with slag, and see wha 
penetration takes place heating for some time to 
pall cupola temperature. Such tests give very useful 


It is very desirable that the cupola brick shall be so 
well made that it can be closely jointed. Close jointing 
always promotes durability and avoids the penetration 
of the joints by slag. Corrosion almost invariably 
starts at the joints, and the wider the joints, the 
quicker is the corrosion. Slag collects in the small 

agar in a rapid development of holes 
ween the bricks, 

Special attention should be given to the quality of 
the jointing cement, or mortar. It is little use i 
a great deal of care in the selection of the bricks if an 
— amount of care is = taken in om selection of 

© jointing cement ; it might almost be t 
pad more care should he taken in the selection af the 
jointing cement. Join’ cements are now available 
which are even more ry than the high-grade 
fireclay from which the bricks were made. Contraction 
in the jointing material may tend to rapid corrosion 

h opening of joints. The most satisfactory fire- 
clay jointing cement is that which contains a large 
proportion of already burnt material, or grog, as this 
will show a much smaller contraction than a neat 
fireclay cement. The cement should also be very 
finely ground so as to keep the joints as thin as possible. 
It is desirable to avoid bricks containing free-iron oxide, 
especially in a segregated form. The cupola atmosphere 
may contain a high proportion of carbon monoxide, and 
when this comes in contact with free-iron oxide in the 
bricks there is a tendency for the carbon monoxide to 
dissociate and carbon to be deposited. This may take 

to such an extent as to cause actual disintegration 
of the firebrick. It will be seen, therefore, how im- 
portant it is to avoid segregation of the iron impurities 
in the brick if this state of affairs is to be avoided. 

Rammed Linings.—There are a number of factors 
which are of great importance when considering the 
use of rammed linings. To give satisfactory behaviour 
in the cupola it is evident that the material must 
develop sufficient mechanical strength on drying and. 
heating to resist the stresses set up. When the rammed 
material is heated it must vitrity enough to produce 
mechanical strength and must have satisfactory volume 
stability, as excessive shrinkage may lead to the opening 
of . Most of the mixtures which are used for 

ing cupolas are in the -siliceous end of the 
alumina-silica fusion curve, and will contain more than 
90 cent. of silica. They should not, however, be 
in the region of, say, 88 per cent. to 90 per cent: silica, 
because that is the region of the lowest melting point. 
They should either be from 1 per cent. to 3 per cent. 
higher, or 5 per cent. to 10 per cent. lower, and not 
near the eutectic point. 

In general practice the mixtures of this type are 
made from either a aes ree highly-siliceous 
material, or from a mixture of a highly-siliceous rock, 
with just enough clay to give it the necessary work- 
ability ; but’ whether a natural material or a synthetic 
mixture is used, it is desirable to keep well clear of the 
eutectic composition. Fortunately, there are excellent 
materials available which will give ramming mixtures 
having the correct characteristics, although most of 
the natural materials may not be suitable for direct use 
without some preparation. With synthetic mixtures 
more control is possible, but a difficulty with such 
mixtures is to obtain such perfect distribution of the 
clay over the silica grains as is found in some natural 
deposits. Itis Lag agen important that the ucer 
working a naturally-bonded deposit should ey 
care to keep to a sample, and avoid variations in bond 
content or texture. It is possible to improve the charac- 
teristics of some of these naturally-bonded materials by 
making additions to them of crushed silica rock or high- 
silica sand. 
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Patching Materials.—Patching materials, used for 
cupola lining maintenance, must have such charac- 
teristics as will enable them to “ stay put,” or develop 
adhesion, when heated. The wet patching material 
is forced into ition, the worn oe made good, and, 
almost immediately, the cupola heated. 

The sequence of events after — is : The drivin 
off of the added water ; the driving off of the combin 
water in the clay; and the production of sufficient 
vitrification to cause adherence of the patch to the rest 
of the lining. It is not an easy matter to produce 4 
material which will withstand the strains which are set 
up in the normal usage of cupola ganister. The water 
content should be only just sufficient to give the neces- 
sary workability to the material, as over-wetness, whilst 
it may make | gree. easier, will reduce the mechanical 
strength of the patch and lead to cracking and con- 
sequent slag penetration, despite the expansion which 
takes place when the silica rock becomes hot. As a 
basis for these materials it is desirable to use a silica 
rock, such as the typical Sheffield ganister, which crushes 
into angular fragments. Rounded fragments tend to 
slip over each other, and so lead to weakness, whilst 
angular fragments tend to interlock and so promote 
strength. It is important that the matrix of the cupola 
ganister (i.¢., the finer fragments of silica plus the bond 
clay) should have a composition which is not too near 
the eutectic (i.e., the 90 per cent. silica, 10 per cent. 
alumina region), as this will lead to rapid fusion and 

ible dripping or running out of the matrix and a 
oneycomb type of corrosion or wear. A useful method 
for testing a cupola ganister is to heat slowly briquettes 
(say, 4 in. by 1} in. by 1 in.) made from an average 
sample, to 1,500 deg. é, and hold them at that tem- 
perature for 5 hours to $6 hours. A good material will 
show little or no shrinkage, and will be well ‘vitrified 
with only slight deformation of shape of the test-piece 
and no running-out of the matrix. 








THE SPECIFICATION OF MAGNETIC 
QUALITIES,* 


By L. G. A. Sms, D.S8c., M.1LE.E. 


Unper the title “ Specification for Steel Sheets for 
Transformers for Power and Lighting” (B.S.I. 
Specification No. 601-1935) the British Standards 
Institution has this year laid down, clearly for this 
country certain principles to be adopted in the sampling 
and testing of electrical sheet steels. This welcome 
specification may perhaps be regarded as the most 
recent in existence. Similar specifications exist in 
Germanyt, Francet and Americas. The methods 
established for the measurement of iron losses and of 

eability, however, relate to subsequent operation 
of the s either under steady state conditians, as in 
direct-current work, or under purely alternating mag- 
netisation. In no established specification is the 
case of magnetisation by combined alternating and 
direct current (which great commercial im- 
portance) included. The paper shows that this case 
offers difficulties, In particular, correlation of alter- 
nating- and direct-current test methods of measuring 
incremental permeability is not generally poasible 
owing to unsymmetrical waveform distortion introduced 
by even harmonics, Certain aspects of this problem 
are demonstrated and s ions for methods of 
testing are put forward. ut the views of other 
experimenters are sought. A discussion is already 
very desirable in the interests of present research work, 
the value of which should be enhanced by agreement 
as to methods of measurement. 

The view-point adopted in the paper is that the 
simple ballistic method of measuring permeability is 
only justified if the results are a guide to the behaviour 
of the iron when excited by alternating current. It is 
further assumed that the alternating flux conditions 
which are ‘4 of most practical applications of the 
iron should specified for the measurement of iron 
losses. 

A comparison of the details of the various specifica- 
tions to which reference has been made, shows that the 

induction at which losses are to be measured 
ies in the region 10,000 to 15,000 lines per square 
centimetre, A sine wave of flux is to be employed and 
the cross section of wmples, and hence the induction, 
is to be determined from the standard density applying 
to the grade of sheet concerned. The use PP am 





* Paper read before Section G of the British Associa- 
tion at Norwich, on Monday, September 9, 1935. 

t Fone fir die Prafung von Bisendlech. Publi- 
cation No, 0622 (dated July 1, 1914) of the Verband 
Deutscher Elektrotechniker, Berlin; see also V.D.E. 
No. 6400-1928, Dynamobleche: Technische  Liefer- 


t Spéoifications pour la fourniture des tiles entrant 
dana la construction des circuits magnétig des Aa 
« =appareile dectriques. Unions des Syndicates de 
l’Electricité. Paris. Publication No. 26, 1933. 

§ See Spooner, Properties and Testing of Magnetic 
Materials. McGraw Hill, 1927. 








meter, voltmeter and wattmeter is specified in’ all 
cases for the estimation of losses. 

The point of most importance in the present dis- 
cussion is that, except in Germany, the method of 
direct-current reversals is specified for the measurement 
of eability. Attention should also be drawn 
to the tange of inductions over which this quality is to 
be determined. Here there is considerably less 
agreement than in the case of loss measurements. 
A full range to cover all specifications might be stated 
approximately as B = 2,000 to B = 25,000, but the 
lower limit is only required by the American Specifica- 
tion, those of Britain, Germany and France starting 
at much higher values. 

For the present purpose the only comment which 
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need be made upon the loss-testing clauses is that the 
adoption of sinusoidal induction is justified by the fact 
that sheet steel will operate approximately under 
the same condition in most practical alternating- 
current applications. 

With regard to permeability, the justification for 
the direct-current method of testing seems to lie 
entirely in its simplicity and its ability to provide 
fundamental and accurate comparative data. Both 
are of great importance in the test laboratory. 

The alternating-current and ballistic permeability 
measurements can, however, be correlated and it is 
important to see how this may be effected. In a series 
of magnetising current waves for a range of sinusoidal 
induction amplitudes, the positive and negative peaks 
of each wave are of equal amplitude. This characteristic 
is due to the absence of even harmonics, a well-under- 
stood ae of alternating-current excitation which 
can readily demonstrated mathematically. The 
axis of zero current is, therefore, both the time-mean 
and the amplitude-mean of the distorted waves, as 
it would be if the waves were sinusoidal. 

A Joubert contact, set in phase to pick up the ti 
of the distorted waves, will enable a BH curve to Be 
plotted in terms of the peak values of H. Since the 
peak values of B can be calculated from the sinusoid 


| 0f induction, this B-H curve will agree with the 


ballistic B-H curve, the current wave s being 
symmetrical about the zero as they would be in the 
equivalent direct-current reversals, The agreement 
will only be disturbed by eddy-current effect in the 
alternating-current test, but if the iron laminations 
are thin and the frequency not too high, so that skin 
effect is negligible, this effect could be eliminated by 
calculation. 

The basis of this correlation of direct-current and 
alternating-current tests for permeability is most 
usefully demonstrated by plotting a double B-H 
curve. This, if shown in terms of peak values, is the 
envelope of the exciting current waveforms for 





sinusoidal induction. A curve of this kind is given in 
Fig. 1 for a sample of 0-04 in. silicon steel over 
the range of inductions uiréd by the British 
Standards Institution’s Specification. Although the 
envelope is far from being a linear function of induction, 
it is symmetrical about the zero axis of H, giving 
constant time- and amplitude-mean values of H. 
Clearly the same envelope will be trace-l by a range of 
direct-current reversals during a ballistic test. 

As no special test specifications for sheet steel mag. 
netised by ae can current and direct current sim. 
ultaneously have been agreed upon, this case may be 
examined u the bases established by the specifics. 
tions i namely those of sinusoidal 


discussed, 
induction for alternating-current excitation and of 






































| direct-current reversals for permeability measurement. 
The symmetrical induction variation now requires an 
unsymmetrical cycle of H. The corresponding voltage 
and current waveforms are shown, together with their 
zero axis and the direct-current axis, in *G . 2. The 
sinusoidal iduction ‘ requites a voltage. 
The exciting current contdinis large even harmonics 
which flatten the negative half wave and peak the 
positive. If the current waveforms be examined for a 
series of inductions, it is found that the current is 
reluctant to reverse and the flattened negative half 
wave continues relatively little altered in amplitude, 
whilst the positive half wave grows more and more 
ed. This leads to a very important condition. 
he areas of the two half waves are always equal, since 
the time-mean must always equal the direct-current 
excitation. But the amplitude-mean is not constant. 
Thus time-mean and amplitude-mean only correspond 
closely for small alternating-current induction ampli- 
tudes, the range of correspondence depending upon 
the direct-current excitation, that is, upon the part of 
the ordinary B-H curve at which the direct-current 
excitation is fixed. In contrast with the case of pure 
alternating-current excitation iously discussed, the 
correspondence will never be theoretically exact 
although, for small amplitudes, it is practically so. 

In Fig. 3 an envelope curve (resembling that of 
Fig. 1) is drawn for incremental excitation about 4 
steady or direct-current value of H=4-0. The 
incremental sinusoidal induction values are scaled for 
full amplitude (not, as in Fig. 1, for half-wave peak 
values). The abscisse are in terms of the 
incremental components of magneto-motive force and 
the axis of zero magneto-motive force is, therefore, 
drawn through the value H = 4-0. The graph is 
otherwise self-explanatory and it will be clear that the 
locus of the mean amplitude of the waves of magnetising 
current only coincides with the time-mean locus for 
very small induction amplitudes. Beyond this limited 
range, the locus of mean amplitudes follows a path 
which can only be defined from previous knowledge of 
the current wave ; 

The points A, A, A, A, on an intercepting hori- 
zontal drawn at approximately the limiting induction 
for symmetrical current waveform may be considered 
as shown in Fig. 3. A ballistic test for permeability 
could be carried out for this and for lower induc 
tion values by reversing the increments of current 
about the value given by the vertical through Ay 
i.e., about the steady polarisation for which the 
incremental permeability results are required to be 





known. But for larger induction amplitudes, 
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symmetrical current changes about this polarisation 
value would be unrelated to the true alternating: 
current cycle. For example, take another horizontal 
B, B, As Bs; Be- A ballistic test in which the current 
was changed symmetrically about A, could not include 
both the points B, and B,. The change would have to 
be symmetrical about the point B, in order to simulate 
the alternating-current conditions. But B, and all 
similar points on the locus of mean amplitude are 
unknown, unless a special alternating-current test has 
been carried out to determine them. 

It will be seen that there is a fundamental difference 
between the application of ballistic testing to incre- 
mental magnetisation and its application to testing for 
ordinary alternating-current permeability. Comparison 


Fig. 5. 
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of Figs. 1 and 3 will make this clear. Whereas in 
the alternating current case permeability values 
obtained by alternating-current excitation can readily 
be correlated with values obtained by direct current 
reversals, this is not true in the incremental case. 
If this is ignored, the ballistic test results are simply 
inapplicable to a condition of true su alter- 
nating and direct current with sine induction, except 
for very small induction amplitudes. 

In the region of direct-current polarisation to which 
ig. 3 applies, the ballistic test performed symmetri- 
cally about the point A, yields larger a mt 
values of permeability. Fig. 4 shows the qanecel Sort 
of the result when alternating current and ballistic 
tests are compared. The lower curve was obtained 
using a Joubert contact to determine the full amplitude 
of the current wave. It will be recalled that with 
excitation with alternating current alone, the Joubert 
contact enabled the ballistic and alternating current 
tests to be correlated, the Joubert contact taking 
account of waveform distortion. But in Fig. 4, it is 
demonstrated that the changing amplitude-mean 
renders this simple experimental correlation of the 
test results impossible. 

It would appear that existing test specifications are 
probably not suitable for application to the measure- 
ment of incremental permeability. A possible exception 
might appear to be that of the Verband Deutscher 
Elektrotechniker which permits an alternating-current 
permeability test by such an apparatus as that of 
Epstein. Assuming that the use of such an apparatus 
for permeability measurement is not precluded by 
other specifications, even if it is not actually recom- 
mended, the question may be asked whether this 
would overcome the difficulty. It is possible that it 
might not, for the following reason: Polarisation of 
the iron to even a very moderate extent lowers 
the permeability enormously. Fig. 5 compares the 
ordinary direct-current reversals permeability curve of 








a sample of silicon steel with the incremental permea- 
bility of the same sample when polarised by a steady 
cufrent giving H = 4 approximately. The inductance 
of the exciting winding under the latter condition is 
obviously much lower than in the case of alternating 
current alone and it should be clear that there may be 
difficulty in maintaining a sinusoid of induction, because 
the unavoidable circuit resistances become comparable 
with the exciting coil inductance. Under this condition 
the applied voltage wave becomes distorted. The 
example shown in Fig. 5 is only a modest one. With 

ter polarisation the incremental permeability soon 
falls to values of the order 100, even with large induction 
amplitudes. If a sinusoid of induction cannot be 
maintained, the question of computation not only of 
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permeability but also of losses, to the degree of precision 
which would avoid dispute, must arise. 

It is believed that commercial measurements of 
incremental permeability and losses have, so far, 
usually been confined in this country to small induction 
amplitudes, presumably because the demand arises 
chiefly from the radio industry where the incremental 
induction densities employed are fairly low. While 
ample justification may exist in this restricted range 
for ignoring the problems discussed in this paper, it is 
necessary, at least for research and Fares d also for 
some industrial applications, that a definite agreement 
be reached regarding tests at medium and high 
inductions. Much would seem to depend upon whether 
or not it is desirable to retain the ballistic test on 
account of its simplicity and of its intrinsic accuracy in 
its own field of measurement. 

If sinusoidal induction is to be retained as the 
condition for loss testing, then it would seem that a 
possible solution would be to abandon ballistic tests 
and specify incremental permeability from the results 
of an alternating current test using sinusoidal induction. 
It would then need to be decided whether the R.M.S. 
value of the exciting current or its full amplitude as 
determined by a Joubert contact should be adopted in 
the measurement. Moreover, allowance would perhaps 
need to be made in the specification for an increased 
bulk of test sample where necessary, in order to increase 
the test coil inductance and so to avoid voltage and 
flux distortion. This would be undesirable from the 
purely commercial point of view on account of the 
appreciable wastage of material. On the other hand, 
given a satisfactory sample composed of laminations of 
standard thickness (say 0-014 in.) and a standard 
frequency, the laboratory aspect of the sine-induction 
measurements can be regarded as straightforward, 
provided that a good potentiometer is used 
instead of an ammeter, voltmeter and wattmeter. 
The former is readily able to distinguish between 
alternating and direct-current quantities, separating 
and measuring either with accuracy. The latter are 
much less convenient, due to the complication caused by 
direct current in the circuit. 

It is interesting to consider a complete alternative 
to the sine-induction test. Recalling the curve in 
Fig. 5, it will be clear that there would be Tala na 
little difficulty in so loading the test circuit wi 
resistance or air-cored inductance as to obtain a 


flux. Under this condition it seems possible, though it 
is not certain, that ballistic measurements could be 
correlated with the true combined alternating-direct 
current measurements, for, by the properties of the sine 
curve the time-mean and the amplitude-mean of the 
current will coincide and the combined current cycle, 
should be closely simulated by direct current varied 
uniformly about the polarisation value. The difficulties 
are threefold: (1) The test condition inverts that 
adopted in the existing standard specifications. (2) 
A high circuit. resistance calls for a comparatively 
high voltage direct-current source which, if derived 
from a main service battery or machine, may give rise to 
incidental troubles due to interconnection and earthing 
of two different sources of supply. (3) The sinusoidal 
current has its counterpart in unsymmetrically 
distorted flux and induced voltage waves. For the 
computation of the flux amplitude a synchronous 
commutator is required and this, as the writer has 
shown elsewhere,* must enable both contact. time and 
contact phase to be adjusted. Alternatively, a 
thermionic rectifier may be employed. 

Referring particularly to the measurement of 
permeability, experiments bearing upon the difficulties 
just stated are in hand in the Birmingham University 
laboratories. Taking the ballistic incremental per- 
meability curve of Fig. 4 and using a first model vari- 
able-time, variable-phase commutator running at 
3,000 r.p.m., the alternating, current results. for this 
particular value of direct current polarisation fell 
exactly upon the ballistic curve as shown in Fig, 6, 
Experiments upon the same iron with other polarisation 
values yielded less close agreement and until further 
work has been carried out the question of general agree- 
ment is not decided. But a much closer correspondence 
than when using sinusoidal induction may be regarded 
as certain and it is not premature to discuss the 
general principles of the two alternatives. 

The Soaenh inclusion of appreciable resistance in 
series with devices which operate under incremental 
conditions (for example, the thermionic valve in 
series with the iron-cored audio-frequency transformer) 
is a point in favour of the sine-current method of 
testing for permeability and losses, The question is 
whether it is desirable to adopt sine current for the 
definition of incremental losses and eability, thus 
enabling ballistic tests to be specified, or whether it is 
better to abandon the ballistic test in incremental work 
and define incremental permeability (and losses) by 
an alternating-current method employing sinusoidal 
induction. Typical induced voltage waveforms using 
sine current are shown in Figs. 7 and 8 for incremental 
and alternating-current excitation, respectively. 

In conclusion, it is important to draw attention also 
to a “ time decrease of permeability ” effect which may 
further complicate the final standardisation of a test 
routine for incremental measurements upon. silicon 
steel at low inductions (below the value B = 1,000, 
raga vcaap. 4s A paper by Webb and Fordf covering 

is matter should consulted. The effect is some- 
what outside the scope of the present contribution as it 
touches the question of ageing rather than of measure- 
ment, but its ultimate importance makes a reference to 
it very desirable. 








STRESSES IN OVERSTRAINED 
MATERIALS}{ 


Tue Committee has directed particular attention to 
overstrain in mild and moderately high-tensile steels 
as used in current structural and general engineering 
practice in bridges, buildings, high-pressure pipe lines 
and other applications in which safety dopuele directly 
on the avoidance of undue plastic overstrain in the 
ductile metal. 

The results of a number of investigations carried out 
on its behalf have been published in the Report of the 
Committee for 1931, and in various papers§ 


* Wireless Engineer, vol. 12, nos, 136 and 137 (1935). 

+ Journal of the Institution of Electrical Engineers, 
vol, Ixxv, page 787 (1934), 

t Report of the Committee appointed by Section G. 
British Association, to consider Stresses in Overstrained 
Materials ; presented at the Norwich Meeting on Thurs- 
day, September 5, 1935. 

§ ‘‘ The Yield Point and Initial Stages of Plastic Strain 
in Mild Steel Subjected to Uniform, and Non-Uniform 
Distributions of Stress, by Professor G,, Cook, D.8c. 
Phil. Trans., A., vol. 230, pages 103-147. 

“The Elastic Limit of Metals Exposed to Tri-Axial 
Stress,’’ by Professor G. Cook, D.Sc. Proc. Roy. Soc. A., 
vol. 137 (1932), page 559. 

““The Stresses in Thick-Walled Cylinders of Mild 
Steel Overstrained by Internal Pressure,’’ by Professor G. 
Cook, D.Sc. Proc. 1. Mech. H., March, 1934, vol. 126, 
page 407. 

The Effect of Fluid Pressure on the Permanent 
Deformation of Metals by Shear,”’ by Professor G. 
Cook, D.Sc. Inst. of C.H., Selected Engineering Paper No. 
170 


“The Lower Yield Point in Mild Steel,” by Professor 








sinusoid of current, instead of a sinusoid of voltage and 


B. P. Haigh, D.Sc. Section G, British iation. 
See ENGINEERING, vol. cxxxviii, page 461 (1934). 
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The Committee has considered these investigations 
together with other work bearing on the subject, par- 
ticularly in relation to the requirements of the engineer- 
ing profession and industry for present and future 
develepments. The need for re-consideration arises 
in part from the increasing use of electric and other 
methods of welding in lieu of riveting in structural 
and general practice. While the practice of welding 
eliminates certain difficulties and dangers, it leaves the 
problem of plastic overstrain more prominently in the 
position of the limiting factor in design in many cases 
ef economic importance. In such circumstances, it 
appears desirable that current methods of design should 
be adapted to recognise the danger of plastic strain in 
a more definite and formal manner, so that the margin 
of safety of a structure under its working loads may be 
judged by direct comparison with the overloads that 
would be required definitely to produce undue plastic 
overstrain in the ductile metal. 

The investigations carried out by the Committee 
confirm the view that has long been held by many 
engineers, that the elastic-limit in the case of mild or 
moderately high-tensile structural steel is unsuitable 
for use as a reference value for purposes of design. The 
value depends unduly upon the method of testing 
adopted ; and when special precautions are observed 
to ensure that scientific accuracy is attained, the value 
appears to be much higher than is generally believed, 
and misleading for general application. 

The yield-point of the material is considered to afford 
a more reliable basis for design in cases where plastic 
overstrain is regarded as the limiting factor; but the 
yield-point also—as now generally measured in accord- 
ance with current standard specifications—is open to 
the objection that the value also varies according to 
the method of testing and probably with the rate of 
application of load in the tensile test. 

The so-called “ Lower Yield-Point ” has been studied 
with particular attention and is considered to afford the 
most satisfactory and reliable basis for the comparison 
of structural steels and for the design of structures in 
whieh plastic overstrain must be limited; and it is 
recommended that a specification of the lower yield- 
peint should be adopted for the use of those who may 
desire to employ it. At present, although the lower yield- 
point is already used by many who have experience of 
its advantages, no specification for its measurement 
appears among the British Standard Specifications for 
yield-point. 

The advantages of the lower yield-point, as a basis 
for the comparison of different structural steels and as 
a basis for design, may be summarised as follows :— 

1. In samples of mild or moderately high-tenkile 
structural steel, the value of the lower yield-point is 
readily determined in any ordinary tensile testing 
machine without the use of an extensometer or other 
sensitive or costly equipment. 

2. Consistent values are obtained without any undue 
change in the current procedure for tensile testing, and 
are likewise obtained when the method of procedure 
is varied within limits to permit of changes to suit local 
conditions. 

3. Although the value depends perceptibly upon the 
rate of straining adopted in the test, the variations that 
may be found when the rate is restricted during a brief 
stage of the test are only slight, and not of practical 
importance. 

4. The determination of the lower yield-point during 
the course ef an ordinary tensile test should not add 
greatly to the total time required for the test. 

5. In structural members such as tie-bars, columns, 
beams, tubes and the like, of mild steel or moderately 
high-tensile steel, subject to determinate conditions 
of loading, the overloads required to cause undue 
plastic overstrain are readily calculated in terms of the 
lower yield-point of the steel employed. 

6. In welded structures comprising members subject 
to determinate loading, the calculated overloads re- 
quired to cause undue plastic overstrain are closely 
confirmed in tests, when the joints between the members 
are of reasonable design. 

7. In welded structures of complex design, the 

in between the actual load and the calculated 
overload (at which undue plastic overstrain may be 
expected to occur in the light of calculations based on 
the lower yield-point of the steel), affords a serviceable 
guide to the designer. 

In view of these considerations based upon investiga- 
tion and experience, it is considered that the tensile 
lower yield-point offers advantages that justify its more 
general application in connection with structural design 
in mild and moderately high-tensile steel ; but its appli- 
cation at present is restricted by the lack of an accepted 
British Standard Specification. 

A draft of such a specification is submitted for con- 
sideration :— 

* After yield has commenced in a tensile test on a 
standard piece (comprising a portion that is tolerably 
uniform in section) and before it has spread along the 
whole of the portion of uniform section, the load shall 
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be readjusted to a new, steady value (being reduced if 
necessary) so that yield spreads along the uniform 
portion while the machine continues to elongate the 
piece slowly (at a rate not exceeding y inch per 
minute). The stress value deduced by dividing the 
readjusted load by the initial cross-sectional area of the 
uniform portion of the test-piece shall be known as the 
lower yield-point.”’ 

The Committee recommends that the desirability 
of adding a specification of the lower yield-point to 
the specifications of other properties of mild and 
moderately high-tensile steel be brought to the notice 
of the British Standards Institution. 

The terms of reference “ to investigate the stresses 
in overstrained materials’ were extremely wide. 
The Committee has investigated one important aspect 
of the problem. They do not ask to be re-appointed, but 
suggest that further investigation of some of the special 
problems involved deserves serious consideration. 
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HEAVY-DUTY SLOTTING MACHINE. 


Tue slotting machine illustrated in the accompany- 
ing figure, introduced by Messrs. Ormerod Shapers, 
Limited, Hebden Vale Ironworks, Hebden Bridge, 
Yorkshire, has been designed to meet the demand for 
an easily-controlled, high-speed tool capable of heavy 
duty. As will be clear from the illustration, the main 
controls are grouped on the right-hand side of the table 
and column, where they are within easy reach of the 
operator in his ordinary working position. Work up 
to 6 ft. in diameter and 2 ft. 3 in. in height, can be 
admitted. The table, which © of the compound 
circular type, is fitted with worm gearing, which can be 
readily disengaged to permit of rapidly setting up 
work. The longitudinal and traverse motions, together 
with the circular motion of the table, can be actuated 
by hand by means of the three handwheels shown. 
When power-operated, they are self-acting by friction 
control through a reversible feed box giving five rates 
of feed. 

The ram has chilled sliding faces and runs in Vee- | 
guides, the latter being 4 ft. long by 11 in. wide. As| 
may be seen, the ram is balanced by a counter- 
weight on a swinging arm. Vertical adjustment of the 
ram is easily effected by the handwheel shown, which is 
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mounted above the serations for the tool stop, and 
bevel gearing, fitted with ball thrust washers, acting 
on a large-diameter screw. A large-diameter hand- 
wheel, projecting from the centre of the main driving 
| hub, enables the stroke to be adjusted from zero to the 
| maximum, while the machine is in motion, thus obviat- 
ing the use of spanners. The adjustment is designed 
so that no lock is required. There are nine speed changes 
for the ram, giving from six to forty strokes per minute. 
The gearbox is built on the unit principle and is housed 
inside the body of the machine, the speed changes being 
obtained through two levers on the cutside. An 
easily-read chart, placed close to the gear change levers, 
gives the recommended cutting speeds in feet per 
minute on various lengths of stroke. The gears in the 
box are of nickel-chrome steel, heat-treated, generated 
from the solid and mounted- on solid multi-spline 
shafts, accurately ground on dead centres. The 
gearbox and driving shafts run in long non-adjustable 
parallel phésphor-bronze bearings. The drive from 
the gearbox to the ram is effected by large double 
driving gears and a link of the closed-end type. The 
clutch-operating lever is mounted above and slightly 
forward of the speed change levers. When the clutch 
is disengaged, a powerful brake is brought into action 
to arrest the ram with a minimum of delay. A pump, 
mounted in a sump in the body, ensures a continuous 
flow of oil to the bearings, link motion, gearbox and 
driving gears. The pump is fitted with a filter, and 
being submerged, does not require priming. The 
machine is driven by a single pulley fitted with 4 
powerful friction clutch and located on the side of the 
machine opposite to the controls, The motoris mounted 
on the back of the column, as shown, so that no 
additional floor space is required. If preferred, the 
machine can be arranged for independent motor drive 
through Vee-ropes. The floor space required is 11 ft. 
by 7 ft. 6in., the working height is 11 ft. 6 in. and 
the approximate weight is 6} tons. When working at 
maximum capacity the machine requires 15-h.p. 














Business Erricrency Exursition.—The Business 
Efficiency Exhibition, organised by the Office Appliance 
Trades Association, 6, St. Bride-street, London, E.C.4, 
is this year to be held in the White City, London, from 
October 2 to 12. 
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EXHIBITION AT OLYMPIA. 
INCORPORATING THE FOUNDRY TRADES EXHIBITION. 
(Continued from page 276.) 
Tur opening of the Shipping, Engineering and | three-stage compressors being made with capacities | the crank-shaft extension carrying the governor, 
Machinery Exhibition, which took place on| up to 500 cub. ft. of free air per minute, and with| the latter operating a balanced throttle valve. 
Thursday, September 12, is dealt with elsewhere in | compound engines instead of single-cylinder engines | The compressing unit is in three parts, viz., one 
this issue, and we may therefore continue our! up to 720 cub. ft. of free air per minute, all with | forming the first-stage cylinder and valve chambers, 
Fig. 71. Fig. 72. 
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Fies. 70 to 72. TanpremM SteaM-Driven Atk Compressor; Mxssrs. G. anp J. Wetr, Limrrep. 





description of some of the newer machinery and) discharge pressures of 1,000 lb. per square inch., one forming the second-stage cylinder, and one 
apparatus to be found there. The construction of the machine exhibited will be | forming the valve chamber for that cylinder. The 
_ Ot the exhibits of Messrs. G. and J. Weir, Limited, | clear from the sectional views in Figs. 71 and 72. | intercooler and aftercooler are of the coiled-tube 
Cathcart, Glasgow, brief reference was made on| The crank-case is totally-enclosed with an integral | type, the coils being immersed in water contained 
Page 266, ante, to a rotary boiler feed pamp. | crosshead slide, the crosshead being of the piston |in a surrounding tank which is readily removable 
Further products of the firm will now be described. | type. The steam cylinder is mounted on a distance | for access to the cylinders. This type of compressor 
A two-stage tandem steam-driven air compressor, | piece, as is also the air cylinder, so that all glands | is useful as an emergency set for motor vessels, and 
having a capacity of 20 cub. ft. of free air per|are accessible and the lubricating systems for the | the details have been designed with a view to the 
minute at a discharge pressure of 600 lb. per square | different units are kept separate. The steam | conditions obtaining in such sets, ¢.g., intermittent 
inch, is illustrated in Figs. 70, 71 and 72, above. | cylinder is fitted. with a sleeve piston valve, the | use, handling of moist salt-laden air, high pressure, 
It may be mentioned that this machine is only a | eccentric for which drives the circulating-water pump. | &c. 

small example of the t ype, steam-driven tandem! The bearing forced-lubrication pump is driven from Messrs. Weir have recently developed a machine 
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Fia. 73. Homocentser; Messrs. G. 


for emulsifying liquids, and is known as_ the 
Weir homogeniser. It is illustrated in Fig. 73, 


above. As is well known, substances contain- 


ing fat or oil are difficult to mix with liquids of 


when the 
These 


specific density, and others, 
two liquids are mixed, separate on standing. 
defects are due to the comparatively large globules 
of fat or oil which, on account of their size, tend to 
coalesce. By breaking up and dispersing such 
ulobules into much smaller particles when making the 
mixture a stable condition can be produced, and the 
homogeniser is designed to effect this division and 
dispersal. It is employed in the production of 
pharmaceutical preparations of oil-in-water or 
water-in-oil, in dairying to retain cream in milk, 
and in the production of ice-cream and other food- 
stuffs. It is used also in manufacturing polishes, 
&c., and in mixing paints, lacquers, and so forth. 
In all these industries it is essential that contamina- 
tion should not take place either by the infiltration 
of lubricants or dirt, or by chemical reactions arising 
from of the material from which the 
emulsifying machine is made. 

The machine is essentially a horizontal three- 
throw pump of the plunger type, working at a high 
pressure. In the size illustrated the three pumps 
contained in the forging seen at the left of the 
machine are driven from a crankshaft, rotated, 
through single-worm reduction gearing, by a vertical 
motor. The crankshaft is carried in four bearings, 
each crank being thus supported on both sides. 
The connecting rods are coupled to crossheads 
situated in the crank chamber, the latter being 
separated from the rest of the casing by a partition 
through which the plunger rods pass in a sealing 
gland. A second partition, also having a sealing 
gland, forms a chamber in which any lubricating oil, 
&c., leaking through the first gland is intercepted. 
The plungers, of a particular grade of rustless steel, 
heat-treated, work in liners of a nickel alloy, the 
clearance between the two being so small that high 
pressures can be muintained without the necessity 
of rings or glands. Any leakage is, however, 
returned to the suction side of the pumps, as it does 
not come in contact with any extraneous matter. 
The actual breaking-up of the large globules and 
their uniform mixing with the vehicle liquid is 
effected by passing the pump discharge through 
the valve seen behind the pressure gauge. This 
valve, of stainless steel, has a disc with a conical 
face, the lift being very small and the disc being 
kept in the correct position to maintain a high 
discharge pressure, by means of a heavy spring. A 
valve may be employed 
This, in certain 


ureater 


corrosion 


single or double-stage 


according to the pressure required. 


snp J. Werte, LimIrep. 74. 


liquids, may be as high as 4,000 lb. per square inch, 
but the homogenisation of milk is usually carried out 
at pressures ranging from 2,000 Ib. to 2,500 Ib. per 
square inch. The homogeniser valve is not altered 
for starting up, this being effected by an unloading 
valve through which the discharge is returned to 
the suction tank until the pump has obtained normal 
running speed. The pump body is of forged stain- 
less steel, all passages and spaces being bored from 
the solid. This construction, apart from affording 
the necessary strength, avoids the porosity and 
irregularities commonly found in a cored casting 
and presenting difficulties in cleaning. All the 
materials in contact with the liquid are non- 
corrodible. The bearings and slides are pressure- 
lubricated by the small gear pump seen on the 
crank-case at the right of the illustration. The 
homogeniser shown in Fig. 73 has a capacity of 
from 80 gallons to 180 gallons per hour when run 
at a speed of from 65 r.p.m. to 130 r.p.m. 

As the general construction of the homogeniser 
is suitable for high pressures it lends itself to 
modification as a high-pressure boiler-feed pump. 
Such a pump is shown in Fig. 74, above, and 
the similarity of construction to the homogeniser 
will be realised. 
differences, viz., the homogeniser valve is, of course, 
absent, and the drive consists of a horizontal motor 
with double-reduction gearing of the spur wheel and 
pinion type. Arranged as a feed pump, the 
machine is capable of delivering a steady and easily- 
regulated feed against a boiler pressure of 750 |b. 
per square inch. The delivery capacity depends 
upon the size of the plungers, three sizes being at 
present manufactured. 

For oil-fired boilers in installations, marine or 
land, in which electric current is available for driving 
the fuel-oil pumps, Messrs. Weir make the “ Pyro” 
two-stage rotary pump illustrated in Figs. 75 to 79, 
page 295, an example of which is exhibited. The 
unit is very compact, the gear pumps being housed ina 
chamber bolted to a rectangular base, on the top of 
which the motor is mounted, the drive being trans- 
mitted by a roller chain running in an air-tight case, 
the bottom of which forms an oil bath. The pump 
shaft is of nickel steel, and is mounted at the driving 
end by a combined thrust and journal ball bearing. 
The other end is carried in cast-iron bushes and a 
packing gland. The pump rotors are either of the 
single helical or spur-tooth type, depending upon 
the operating conditions. As will be seen in Figs. 75 
to 78, each stage has a pair of gears, the suction 
rotors being nearest the shaft gland, and arranged in 
series with the delivery rotors. This arrangement 
ensures a high volumetric efficiency with a high 


‘ 


There are, however, two external | 


Turee-THRow Borter-Ferep Pump; Messrs. G. anp J. Weir, 


LIMITED. 


suction lift and a steady delivery pressure free 
from pulsations. The course of the oil through the 
pump can be followed in the sectional views. From 
the suction branch it flows through the port d to 
the first-stage rotors, by which it is delivered to the 
second-stage rotors through the port e. Delivery 
is then made to the discharge branch f. The rotors 
run at a speed of 1,440 r.p.m., and the volume of 
oil discharged, of 0°93 specific gravity and 2,00) 
sec. Redwood No. 1 viscosity, ranges from 70 gallons 
to 1,630 gallons per hour, according to the size of 
pump. These duties are against a discharge 
pressure of 150 lb. per square inch, but the pumps 
are capable of giving a pressure of 200 lb. per square 
inch if required. A three-stage motor-driven air 
compressor for motor vessels, with a capacity of 
100 cub. ft. of free air per minute at a discharge 
pressure of 600 lb. per square inch, illustrates this 
type of the firm’s compressors. 

A somewhat striking display of compressors of 
various types is being made by Messrs. J. and E. 
Hall, Limited, Dartford Ironworks, Kent, whose 
products are so well known all over the world. 
The exhibits include designs for both marine and 
land use, the two most interesting being, perhaps, 
a 500-h.p. vertical enclosed CO, compressor and 
| plant specially designed for installation on steam 
| trawlers. The first of these machines, which is 
illustrated by Fig. 80, Plate XXII, is believed by 
|the makers to have the largest output of an) 
| CO, refrigerating machine in existence. It is one 
| of two now on order for a large London city building 
for use in connection with the air-conditionin: 
plant. When completed, the machine will be 
| mounted on a common base with a 520-h.p. motor, 
|to which it will be direct-coupled. As will be 
clear from the illustration, the compressor is 4 
| three-cylinder unit, and it is generally similar in 
design to the smaller CO, compressors made by the 
firm, one of which was described in ENGINEERING, 
vol. cxxiv, page 324 (1927). The compressors are 
specially designed to give a high output with a 
minimum of machine space, and the balanced 
crankshaft and motion work ensure a minimum 0! 
vibration. The compressor cylinders are made 0! 
forged high-carbon steel, and are single acting. 
The suction and delivery valves are of the spring- 
loaded poppet type. The piston rings are of cast- 
iron. ‘I'he glands are fitted with the firm’s metallic 
packing, and sealed by means of oil fed from 4 
differential pressure lubricator. The crankcase 1s 
an iroa castiag, of heavy section to ensure rigidity. 
As will be clear from the illustration, it is fitted 
with large doors giving access to the motion, 
and smaller doors through which the glands can 
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Fies. 75 to 79. Two-Stage Rotary Fuer-Om Pump; Messrs. G. anp J. Werr, Limirep. 


be reached and adjusted if required. The crank- 
shaft and connecting rods are of forged steel, and 
are carefully balanced. Forced lubrication is 
provided for all the main bearings. The lubricating 
pump is fitted on the end of the crankshaft. The 
compressor is 21 ft. long overall, 7 ft. 9 in. wide, and 
10 ft. high. The approximate horse-power when 
running at 300 r.p.m. at 86 deg. F. condenser 
gauge and 5 deg. F. evaporator gauge is 400 brake 
horse-power. 

The second compressor referred to, specially 
designed for trawler work, is illustrated in Fig. 81, 
Plate XXII. It is a three-cylinder machine with a 
water-cooled condenser, and as will be clear from 
Fig. 81, is driven by a single-cylinder steam 
engine, the two units being mounted on a common 
base. The set normally functions with methyl 
chloride as a refrigerant, but is equally suitable 
for use with ‘“ Freon.” These compressor sets 
have been installed in many Hull and Grimsby 
trawlers for maintaining steady temperatures in the 
fish rooms. They are fitted below the waterline, 
and a centrifugal circulating water pump is mounted 
on one side, as shown, and driven by silént chain 
from the shaft. The engine is a double-acting unit 
of the totally-enclosed type, and is fitted with a 
governor. It runs at 500 r.p.m., the normal 
working pressure being 100 Ib. per square inch. 
The approximate steam consumption is 35 Ib. per 
brake horse-power hour. The drive to the com- 
pressor is direct in the model shown in the illustra- 
ion, but belt drive can be substituted if desired. 
The compressor cylinders have a 2}-in. bore, the 
piston stroke being 24 in. The cylinders are 
fitted with a spring safety head, and the valves are 
of the silent-working dise type. The pistons and 
mings are of cast-iron. The crankshaft is cut from 
4 solid steel forging, and is balanced. The connect- 
ing rods are H-section steel stampings with large 
bearing surfaces lined with white metal. All the 
working parts are automatically lubricated. The 
condenser casing constitutes the base for the 





water-cooled submerged type, with coils of solid- 
drawn copper tube. Valves are fitted for com- 
pletely isolating all parts of the set, and large 
strainers are provided on the outlet side of the 
liquid stop valve and in the suction-valve fitting. 
It is customary to fit automatic thermostatic 
regulator valves on the gas circuit, thus ensuring 
that the correct amount of liquid refrigerant is 
supplied to the evaporator in accordance with the 
demand. If it is not possible to fit the set below 
water level, a separate steam or electrically-driven 
pump can be fitted for the water supply to the 
condenser. The overall dimensions of the set are : 
Length, 4 ft. 9 in. ; width, 2 ft. 6 in.; and height, 
3 ft. 3in. The net weight is 12 cwt. 

In addition to the two sets described, Messrs. 
Hall are showing a _ twin-cylinder high-speed 
ammonia compressor as used in large provision 
rooms in ships, and also for cold-storage duties on 
shore, two electrically-driven compressors similar 
to those used in many large cargo vessels for the 
preservation of foodstuffs, and in destroyers, 
respectively, and two compressors with air-cooled 
condensers, as supplied to many vessels for pantry 
and bar cooling. All the compressors, with the 
exception of the steam-driven model, are normally 
fitted with automatic control. 

Comparatively few purchasers of liquid fuels and 
lubricating oils are aware of the great amount of 
research work carried out by the oil companies to 
ensure that suitable products for the various types 
of commercial engine in use are available, and a 
considerable amount of interest is therefore likely 
to be shown in the fuel research plant exhibited by 
Shell-Mex and B.P., Limited, Shell-Mex House, 
Victoria-embankment, W.C.2. The plant consists 
of a C.F.R. (Co-operative Fuel Research) engine, 
shown in operation with a Sunbury electrical indi- 
cator, and as these units have never previously 
been exhibited in public, they will doubtless be 
examined with close interest by engineers whose 


| work is associated with internal-combustion en- 
‘ompressor and engine, and also serves to carry the | gines. 
circulating pump. The condenser itself is of the ' it may be mentioned that similar equipment is used 


Before describing the engine and indicator, 






















rapes oil 
4} pit. gi bo 
ab bas feu ei 
aA oT cr 
spohtorus (1 
ia, Bolosodl; 
bis ul te Lol 
1? siv-olon / 
i Mid ahs 
ovad 











Fie. 79. 


for testing the various classes of fuels produced 
by the Shell and Anglo-Iranian group, whose pro- 
ducts are marketed in the United Kingdom by 
Messrs. Shell-Mex and B.P., Limited. By this 
means the uniform quality of their products, is 
maintained, and the characteristics of the fuels can 
be controlled as design is modified or new types of 
engine are developed. The essential characteristics 
of a good Diesel fuel may be summarised as suitable 
physical characteristics, correct ignition quality and 
freedom from contamination ; and while physical 
qualities can be examined in the laboratory and 
contamination avoided by careful handling at every 
point between the refinery and the engine-house, 
ignition quality can only be examined by taking 
careful records of the behaviour of the fuel in the 
engine itself. 

The engine exhibited, which is illustrated in 
Fig. 82, Plate XXII, is a modification of the C.F.R. 
petrol-testing engine, and is at present only in the 
development stage. Laboratory workers both in 
Europe and America are experimenting with the 
object of obtaining a sensitive and reliable design 
which will give results in agreement with those 
from commercial-type engines, and this work 
involves a very complete study of the injection 
system, the combustion chamber, and the necessary 
equipment and general running technique. Con- 
version from the petrol-testing engine is made 
by changing the cylinder and cylinder head, which 
form an integral casting, for a different design with a 
detachable head, and replacing the ignition system 
with a Bosch fuel pump and a pintle-type spray 
valve. The standard flat-topped piston used in 
the petrol engine is retained. The combustion 
chamber of the Diesel unit is of the air-cell type 
with a throat which is cooled, in contrast with the 
usual insulated throat of many successful air-cell 
designs. The piston almost touches the flat under- 
surface of the cylinder head at the end of the 
compression stroke, and forces the air charge through 
an orifice into a cylindrical cell in a tangential 
direction. One of the flat ends of this cell carries 
the pintle-type spray valve, mounted slightly out 
of centre, while the other end is retractable by means 
of a sliding plug which is employed to adjust the 
compression ratio ranging between limits of about 
7:1 and 22:1. 

An opening in the upper part of the circum- 
ference of the air cell is arranged to take indi- 
cating units, of which several types are being 
examined in various laboratories. The bore and 
stroke are 3} in. and 4} in. respectively, and the 
speed range with standard balance-weights is from 
about 400 r.p.m. to 1,200 r.p.m., although higher 
speeds are possible with special alterations. The 
cooling system is evaporative, and means are 
provided for running withh eated inlet air for 
experimental purposes. Forced lubrication is used 


296 


for the main bearings, crank-pin, gudgeon-pin, | 


camshaft, and valve gear. The loading generator 
to which the engine is coupled is arranged for 
running at any speed between 600 r.p.m. and 
1,500 r.p.m, 

The Sunbury electrical indicator, which is illus- 
trated in Fig. 92, on the opposite page, has been 
designed and developed in the research laboratory of 
Messrs. The Anglo-Iranian Oil Company, and is used 
in conjunction with a cathode-ray oscillograph. It 
is therefore similar in the latter respect to the 


[SEPT. 20, 1935. 





__ ENGINEERING 





have been smoothed out for clarity, although their 
analysis is sometimes important. Such a diagram 
has many uses, and gives data difficult to obtain in 
other ways, but it is desirable to be able to obtain 
a record of pressure changes as well as that of rates 
of change. Mathematically, what is required is an 
integration of the rate-of-change diagram, and this 
is achieved by introducing a special stage in the 
amplifier. 

he same switch on the amplifier which intro- 
| duces the additional stage for converting rates of 





indicator developed by the research staff of Messrs. pressure change to pressures is used to convert the 
The Anglo-American Oil Company, described on page | atomiser-velocity diagrams to actual lift diagrams. 
183 ante, but it may be emphasised that the two| One of these is shown in the lower curve in 
designs have been developed quite independently, | Fig. 94. Fig. 94 is a composite diagram, and 
and that the method employed for transforming the | below is a scale of crankshaft degrees. The top 
pressure changes in the engine cylinder into corres- | dead-centre position is shown by the large ripple, 
ponding electrical changes suitable for deflecting the | and each wave covers 2 deg. of crank movement or, 


cathode ray is different in the two indicators. The 
principle of the oscillograph was fully described in 
the article referred to, but its important features may 
be briefly summarised. The cathode-ray tube has 
the faculty of responding instantaneously to any 
electrical impulse applied to it, and is entirely free 
from inertia effects, such as are liable to destroy 
the value of diagrams taken with mechanical or 


at the engine speed at which these tests were made, 
one 3,000th of a second. The atomiser begins to 
lift visibly at a when the crank is 13 deg. before 
top centre. At b, 2 deg. before top centre, com- 
bustion begins, the difference of 11 deg. being 
known as the delay angle for the fuel. The 
maximum rate of pressure rise is at c, better deter- 
mined from a rate-of-change diagram and being a 





even optical indicators. When the tube is in use,| measure of Diesel knock. The dotted line shows 
a brilliant spot of light appears on the fluorescent | a diagram taken from a low ignition quality fuel ; 
screen, and is deflected by any voltage applied to the delay angle is much longer, and the maximum 


the deflecting plates of the tube. It is a compara- 
tively simple matter to arrange a contact-breaker 
driven from the engine crankshaft so that the spot 
of light travels across the screen along a horizontal 
line, and so that it has always reached exactly the 
same place for any given position of the crank- 
shaft. A ripple may be superimposed on this line 


which marks degrees of crank angle, and also shows | adopted. The end plate above the valve itself, | further control. 


rate of pressure rise is greater, giving more Diesel 
knock. Such a fuel will also be more liable to lead 
to starting trouble. 

A unit similar in general principle is used in the 
fuel-supply pipe to register fuel pressures. In 
| order to obtain a diagram of the actual movements 
of the atomiser valve, a still simpler method is 


the relay-valve spring depresses the pilot valve } and 
opens it, thus admitting high-pressure steam to the 
underside of the piston c, of the main valve, as showr 
in Fig. 85. The main valve d is thus opened against 
the high-pressure flow and that of the steadying 
spring above it. Under actual working conditions 
a state of equilibrium is set up, the main valve being 
opened sufficiently far to enable the desired low 
pressure to be maintained irrespective of . the 
fluctuations in flow caused by the steam demand. 
Should the pressure in the main valve outlet pipe 
fall below the required minimum it will be clear 
that the pilot valve opens more widely and, con- 
versely, it closes as the low pressure tends to become 
too high. The spindle and handwheel seen imme- 
diately below the piston in Fig. 85, is provided for 
the purpose of holding the main valve open should 
the pressure on the inlet side of the valve fall to 
very nearly the low pressure required. This may 
happen due to accidental or intentional change in the 
operation of the boilers while steam may be still 
required. The reducing valve can, therefore, be 
readily put out of action and no by-pass arrangement 
or other device for prevencing stoppage of the 
steam supply is necessary. 

Referring to Fig. 87, a small valve e will be 
noticed controlling a passage between the outlet, 
or low-pressure side of the main valve and the 
underside of the piston c. This small valve forms 
an adjusting device for regulating the sensitiveness 
|of the main valve in response to the steadying 
spring by by-passing some of the steam on the 
| underside of the piston. Under normal conditions 
|it is kept closed but conditions may obtain in 
| which some slight by-passing is advisable. The 
| steam flow to the underside of the piston has a 
This is provided by the needle 





the top dead centre or any other reference position. lagainst which the valve spring presses, is used valve f, which is interposed between the high- 
For normal fuel-testing purposes the rate of move- | instead of a diaphragm, a similar electrical unit to | pressure steam inlet to the pilot valve and that valve. 


ment of the indicating spot is such that it travels 
about ¥', in. in a six-thousandth of a second, although 


the cylinder unit being mounted close to it. 
The exhibit of Messrs. Hopkinsons Limited, 


The valve is used to throttle the high-pressure 
| supply if necessary, and, in the case of the larger 


either slower or faster rates are easily obtained with | Huddersfield, contains, amongst a selection of the | sizes of reducing valve, is used as a control for 


a simple control. 


If a voltage is applied to a second | jatest examples of the firm’s standard and special | opening the main valve slowly when starting up with 


pair of deflecting plates in the tube, the light will | valves, two new designs of considerable interest. | cold pipes on the low-pressure side. The disposition 


move vertically instead of horizontally, and if this 
separate voltage is one which varies with, say, engine 
cylinder pressures, the vertical travel will be pro- 
portional to the pressures, By applying both 
voltages at the same time, a diagram is produced 
which gives the change of pressure in the cylinder 
on a crankshaft-angle base. 

Considering now the method of obtaining cylinder- 
pressure changes, in the Sunbury indicator a small 
and thick diaphragm is used, mounted in a stout 
fitting screwed into the engine cylinder. This 
diaphragm has a natural frequency of about 40,000 
cycles per second and, even at the highest cylinder 
pressures, has only to move about 0-05 in. 
Its inertia effects are thus negligible, and it is 
practically unaffected as regards behaviour by the 
temperatures reached in normal working. 
near to this diaphragm, but at an appreciable 
distance from it in comparison with the maximum 


deflection, is a small electro-magnet around the | 
pole of which is wound a few thousand turns of 


fine wire. Voltages are induced in this coil when 
the engine is running, which are very closely pro- 
portional to the rates of pressure change in the 


engine cylinder. These voltages are amplified in 


a special amplifier comparable in construction with | 


a simple wireless receiver and applied to the cathode- 
ray tube. 
reproduced in Fig. 93. In this diagram distances 
below the base line represent positive rates of pressure 
rise, while distances above the base line represent 
negative rates. Where the curve crosses the base 
line is a point of no rate of change, i.e., the cylinder- 
pressure diagram itse!f is horizontal. It will cross 
at the point of maximum pressure d, and there will 


also be a crossing if the fuel does not start to burn) 


before the maximum compression pressure is reached. 
The point ¢ shows the instant at which the fuel 
begins to burn rapidly, and f shows the maximum 
rate of pressure rise which is proportional to the 
Diesel knock produced by the fuel in use. Actually, 
there are numerous ripples from f for some distance, 
due to the effect of pressure waves travelling 
backwards and forwards in the indicator connections 
and, in some cases, in the cylinder itself. These 


Mounted | 


A diagram obtained in this way is| 


|The external type high-water and 
doom shown in Figs. 83 and 84, Plate XXII, has 
| been developed by Messrs. Hopkinson for high 
| working pressures, the alarm being capable of 
working effectively under pressures up to 900 Ib. 
| per square inch. The body of the apparatus is 
connected to the boiler by external pipes and is 
fitted with a cover, carrying the float lever and two 
alarm whistles. One of these sounds when the 
maximum high-water level is reached and gives a 


The float is spherical and is of a special alloy steel. 
It is carried on knife edges at the lever end. 
Movement up or down rotates a spindle carried in 
“Platnam ”’ knife-edge bearings. The spindle is 
provided with a pin at each end eccentric to its axis. 
The pins engage with boles in levers pivoted at the 
opposite end to the pins and carrying in the centre 
small “ Platnam” valves on seats of the same 
metal. 





leading to the whistle. 
between flanges and can be set to adjust the water 
level as required by rotating them in accordance 
with a graduated scale, this adjustment altering 
the position of the hole, which is eccentrically 
placed relative to the spindle pin. The valves and 
seats are accessible without disturbing the cover 
joint or internal fittings. Another new design, 
the “SR” type reducing valve, is illustrated in 
Figs. 85 to 88, Plate X XILI, and embodies improve- 
ments of design in keeping with the increased 
pressures and temperatures of modern steam plants. 
The main valve is fitted with an independent 
relay valve, which can thus be varied to suit 
different conditions on the low-pressure side without 
alteration to the main valve. The action of the 
reducing valve is, briefly, as follows: Steam taken 
from the low-pressure pipe some 6 ft. to 10 ft. 
away from the main valve is admitted to the 


underside of the diaphragm a in the relay valve, as | 


shown in Fig. 86. This diaphragm is loaded by a 
spring above it. Both main and relay valves are 
shown closed in Figs. 85 and 86, but in operation 


low-water | 


high shrill note, the other gives a deep resonant | 
note when the minimum low-water level is reached. | 


Rotary movement of the spindle causes the | 
valve to uncover or cover a small hole in the seat | 
The seats are held in place | 


of the various parts of the unit can be readily 
made out in the external view given in Fig. 88, 
Plate XXIII. This type of reducing valve is suitable 
for the highest pressures and temperatures at present 
in use. The seats, piston and piston liner are made 
of Messrs. Hopkinsons’ well-known ~ Platnam ” 
metal. The main valve guide is made in nitralloy, 
and its socket is finished with a glass-hard surface, 
in order to eliminate wear which would throw the 
main valve out of centre. The steadying spring is 
of special high-temperature alloy steel and will 
retain its temper indefinitely even when working 
in steam superheated up to 800 deg. F. A practical 
feature of design is that all the parts of the several 
valves can be removed without using tools inside 
the bodies, this point being of importance to 
maintenance engineers as reducing valves are not 
infrequently in positions difficult of access. In 
| addition to valves, Messrs. Hopkinsons are showing 
| steam-traps, feed-water regulators, steam purifiers, 
de-superheaters, electrically-operated engine-room 
telegraphs, and centrifugal oil purifiers. 

Rotary electric furnaces have been employed 
for a number of years to deal with outputs of half a 
ton or more per hour, but hardly to the same extent 
for the treatment of small quantities of metal parts. 

| The principle is equally applicable to small charges, 
| however, and Messrs. Wild-Barfield Electric Fur- 
| naces, Limited, whose Elecfurn Works is situated in 
| North-road, Holloway, London, N.7, are showing, in 
conjunction with their associated company, Messrs. 
G.W.B. Electric Furnaces, Limited, a small rotary- 
drum furnace designed primarily for annealing 
brass components, but suitable also for bright 
annealing, hardening, normalising, and similar 
processes. This furnace, illustrated in Fig. 89, Plate 
XXIII, consists of a rotary drum 4 in. in diameter 
and 2 ft. 10 in. long, with an internal thread of 2 in. 
pitch, and is driven by a fractional horse-power 
|motor with worm reduction gear, direct coupled 
to a variable gear giving a speed range between 
1} r.p.m. and 6 r.p.m. The heating element 
an 80/20 nickel-chromium winding on the grooved 
exterior surface of a cylindrical refractory chamber. 
Control of the temperature (designed in the example 
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Fic. 95. Twist-Dritt Pornt-GrinpiInc Maceine; Messrs. Tuos. FirtH AND JOHN BRown, LIMITED. 


shown to be 950 deg. C., but capable of variation|and non-ferrous metals, are shown by Messrs. 
to suit the user’s requirements) is by automatic| Birmingham Electric Furnaces, Limited, a sub- 
switchgear mounted, with the main switch and the | sidiary of Messrs. Mond Nickel Company, Limited, 
motor starter, within the frame supporting the | who manufacture the furnaces at the Birlec Works, 
furnace, the complete assembly forming a compact | Tyburn-road, Erdington, Birmingham, under licence 
unit which can be located at the side of the plant | from Messrs, Detroit Electric Furnace Company. The 
producing the components. principal feature of the design is the rocking motion 

The exhibit includes other representative products | mechanically imparted to the furnace throughout 
of the Wild-Barfield Company, which are already | the process of melting. The Birlec-Detroit furnace 
well known to users of this type of plant. As/| has not been shown before in London, but it was ex- 
examples may be mentioned vertical and horizontal | hibited at the British Industries Fair in Birmingham 
automatic hardening furnaces, a box-type carburis- | last May and was then described in our columns at 
ing furnace, a forced air circulation furnace equipped | someiength. The description, with an illustration, will 
with a charge-progress recorder to indicate when | be found in ENGINEERING of May 31, 1935, page 567. 
the desired temperature has been reached, and | "The stand of Messrs. Thos. Firth and John Brown, 
miniature furnaces for laboratory purposes, together | Limited, Atlas and Norfolk Works, Sheffield, con- 
with a Vickers hardness-testing machine fitted with | tains such a wide range of the firm’s forgings, 





anew design of swinging table to facilitate produc- | castings, die blocks and engineers’ small tools that 
tion testing. Another new product is a high-speed | the interesting twist-drill point-grinding machine 
steel-hardening plant, which is shown in operation. | illustrated in Fig. 90, Plate XXIII, and Fig. 95, 
In this apparatus the pre-heating chamber is a small | above, may not receive the attention it deserves. 


“ Heavy-Hairpin ” furnace of the makers’ standard | As the firm has been engaged in the manufacture 
type, and the hardening chamber is designed for a of twist drills for some 35 years, special attention 
range of temperature up to 1,400 deg. C. A simpli- | has been given to grinding the points, both from the 
fed form of atmosphere control is fitted to both | aspects of giving them accurate form and of speed 
chambers, to combine uniformity of output with| in grinding. The type of machine which the firm 
the minimum of adjustment. Gas and air under | developed to meet these requirements is now being 
Pressure are fed into a vestibule, from which the| placed on the market. It can deal with drills 
products of combustion pass through slots in the | ranging from ,'; in, to } in. in diameter with either 
hearth immediately over the brick-built combustion | taper or parallel shanks. As will be gathered from 
cham lx r, valves and gauges being provided to | Fig. 95, the machine is double-ended, the spindle 
contro] the volume and regulate the mixture. carrying at one end a wheel 6 in. in diameter by § in. 
s El ctrie furnaces of a large type, ranging from | wide, for forming the drill point and, at the other 
% Ib. to 2,000 Ib. per hour, for melting both ferrous! end, a narrow disc wheel for thinning drill-point 
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centres, in order to reduce the drilling feed pressure, 
when required. Reference to Fig. 90 will show 
that the spindle is divided transversely, the part 
carrying the disc wheel being stationary in an axial 
direction, whilst that carrying the grinding wheel 
reciprocates. The reciprocating part of the spindle 
is coupled to the stationary part by keys permitting 
axial movement, and is given this movement by a 
lever operated by a cam driven by a worm on the 
stationary part. The spindle is driven by a }-brake 
horse-power motor through a belt, the driven pulley 
being mounted close to the inner bearing of the 
stationary part of the spindle. This is a bail bearing, 
as is also the outer one. The reciprocating part of 
the spindle runs in a long plain bearing. The 
grinding wheel is almost completely enclosed by a 
guard, which is provided with a branch for attach- 
ment to the suction duct of an exhausting fan. 

The drill to be ground is held in a bush carried 
in the holder seen to the left of Fig. 95. The holder 
is capable of universal adjustment, By means of 
the slides at the base, it can be traversed either 
longitudinally or transversely. The bracket above 
the slides can be set to an angle in the horizontal 
plane to give the desired point angle. It is provided 
with graduations in degrees and is locked by the 
nut seen behind the drill shank. The part carrying 
the bush holder is provided with two small slides 
for adjusting the holder to suit the particular 
diameter of drill being ground. Points can be 
ground with angles from 180 deg. to 60 deg., and 
the amount of relief or clearance behind the cutting 
edge can be varied. The amount of material 
to be removed from the drill is governed by a serrated 
plate which determines the amount of movement 
to be given to the transverse slide by the handle 
seen behind the slide. The mechanism is graduated 
in steps of 0-002 in. The use of the cam feed, 
combined with dead stops, enables both drill lips 
to be ground of equal length. In practice, the 
operator sits with the right hand controlling the 
rotary movement of the drill and the left hand 
controlling the cam-operating mechanism. The 
machine does not require skilled operation; in the 
makers’ works girls are employed, and the output 
of each machine, under mass production conditions, 
is 160 }-in. drills, or 125 }-in. drills per hour. 
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Other firms exhibiting forgings and castings are | on extended crank webs, and runs in white-metal 
Messrs. Sheepbridge Stokes Ce rege Castings | split bearings. The latter are carried in the top| 
Company, Limited, Sheepbridge, Chesterfield, | half of the crank-case. The camshft is of case- 
who are showing, amongst other things, examples | hardened steel, finished by grinding, with integral | 
of machined components, such as Diesel-engine | cams. It is carried in three bearings, and is driven 
cylinder and pump liners of the nitrogen-hardened | by helical gearing meshing with the crankshaft 
alloy ‘‘Centrard,”’ which has a Brinell hardness up | reverse pinion. The fuel pump is mounted on the 
to 1,000 and is resistant to abrasion and corrosion, | camshaft wheel housing, and is driven by a cross- 
also valve-seat inserts of their chrome alloy “ Centri- | shaft. Provision is made for priming the pump, 
cast, Mark II,” with high resistance to wear and | fuel line, and injector before starting. The injectors 
suitable for oil hardening where thin sections are | are of the pintle type, mounted vertically in the 
required. Messrs. The International Meehanite | head, and spray into a circular auxiliary chamber 
Metal Company, Limited, 14-20, Church-street, | communicating with the main chamber by an 
London, N.1, are also exhibiting different parts | inclined passage. A governor is embodied with the 
illustrating the uses of the metal, which is a cast | fuel pump. A heavy cast-iron flywheel is mounted 
ferrous material for specific requirements such as | on the forward end of the crankshaft, as shown in 
resistance to heat, to wear and to chemical attack. | the illustration. The water-circulating pump is of 
Some account of ‘‘ Meehanite ” will be found on/| the plunger type, driven by an eccentric from the 
page 35 ante. The process ““ A” Meehanite has a | forward end of the camshaft. The lubricating oil is 
tensile strength of 25 tons per square inch and | circulated by a gear-type pump, driven from an 
upwards, a modulus of elasticity of 21,000,000, and | |extension of the crankshaft at the after end. In 
a Brinell hardness of 196 to 600, as desired. The |addition to the main and big-end bearings, the 
fatigue strength is stated to be double that of semi-| camshaft and rocker bearings are pressure lubri- 
steel and the Charpy impact value six times that|cated. The passages in the crankcase are cored. 
of grey iron. Messrs. Heatly Electric Forgings, | A reversing pinion and chain sprocket are mounted 
Limited, Willow-avenue, Barnes, London S.W.13, | on the after crankshaft extension to transmit the 
are showing a range of forgings made by the electric | power to the reduction and reversing-gear layshaft. 
upsetting process. The heat is only applied to| The ahead transmission is by a heavy double-roller 
that part of the forging requiring upsetting and | | chain to the lower shaft through an internal expand- 
its degree is automatically controlled, one heat ing clutch. The reverse transmission is by helical 
only being necessary. It is stated that, as the | gearing through a similar clutch. The clutches are 
grain flow is not disturbed during the process, the | operated by the single lever shown, which is moved 
forgings are stronger than those made by other| in the direction in which the boat is required to 
methods of heating and that they are cleaner and | travel. It is very important that engines intended 
have practically no scale. | for lifeboat and similar uses should start by hand 

Marine engines operating on both paraffin and | with absolute certainty, and to ensure that this 
heavy oil are shown by Messrs. John I. Thornycroft | should be the case with the engine described in all 
and Company, Limited, Thornycroft House, Smith- | citcumstances, it was put into a cold chamber at a 
square, 8.W.1. The smallest model shown in the | temperature of 18 deg. F. for 17 hours, and was 
former class is the well-known two-cylinder ‘‘ Handy- | afterwards immediately started up without difficulty. 
billy ” engine, which is very popular for the smaller; The larger heavy-oil engine shown by Messrs. 
classes of launches, ships’ lifeboats, &c. It develops | Thornycroft is illustrated in Fig. 96, Plate XXIV. 
74 brake horse-power at 1,000 r.p.m., and incor-|The engine runs at a moderate speed, the rated 
porates the firm’s combined reducing and reversing | output of 120 brake horse-power being obtained at 
gear. Other examples e xhibited of paraffin engines | 1,600 r.p.m. It may be employed either for driving 
are a “ Pilot’ and a “ Porpoise”’ model. The|the propeller direct or through reducing gear, 
“ Pilot” engine shown is a four-cylinder unit | eocerding tothe type of craft, gears giving reductions 
developing 9 brake horse-power to 16 brake horse-| of either 2 to 1 or 3 to 1 being available. These 
power at 1,200 to 2,000 r.p.m., 


being 13 brake horse-power at 1,600 r.p.m. This|for petrol and paraffin engines. The engine illus- 


the normal output | gears are similar to those standardised by the firm | pumps 





engine is suitable for light launches and cruisers, 
and can be supplied with a reducing gear. The 
“ Porpoise ’ engine is also a four-cylinder model 
intended for somewhat larger craft, such as commer- 
cial boats and yachts. 
1,500 r.p.m., other engines in the same range 
developing 30, 75 and 140 brake horse-power. ll 
these engines can be supplied to operate on petrol 
if required, with a correspondingly higher output. 
Three heavy-oil engines are exhibited, a single- 
cylinder model developing 9 brake horse-power, 
a two-cylinder model developing 18 brake horse- 
power, and a six-cylinder model developing 120 
brake horse-power. The two smaller engines are 
similar in type, the two-cylinder model being illus- 
trated in Fig. 91, Plate XXIII. This engine has 
been selected as the power unit for the lifeboats of 
the Queen Mary. It is designed to run on the 


lighter grades of oil fuel such as Light Diesoleum | 


and Gasoleum, the fuel consumption at full power 
being approximately 10 pints per hour. The 
cylinders and upper half of the crank-case form one 
casting, the latter being extended on both sides, 
as shown, to form a bearer for the engine and 
reduction-gear casing. The cylinders are fitted 
with cast-iron dry liners and the water jackets are 
provided with large loors to give access for cleaning. 
The cylinder head is detachable, and carries the 
valves and injector. All the moving valve parts 
are encased in a detachable aluminium cover. The 
pistons are of aluminium-alloy, and are fitted with 
five rings above the gudgeon pins. The latter are 
of the fully-floating type. The valves are of silicon- 
chromium steel, and are operated by push rods and 
rockers. The connecting rods are nickel-chrome | 


steel stampings, with phosphor- bronze bushes in the 


small ends, and run-in white-metal linings in the | 
big ends. The crankshaft has dimensions in excess | 
of Lloyd's requirements. It carries balance weights 


trated, which complies with Lioyd’s and Board of 
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oil passages are either drilled or cast. An electric 
C.A.V. starter is standard equipment, engagement 











| being effected at low voltage, and full voltage being 

applied when the pinion is fully engaged. Decom- 

pressing gear is fitted to facilitate starting in cold 
weather. . 


The exhibit of Messrs. Ruston and Hornsby, 
Limited, Lincoln, illustrates, in the main, the 
marine side of the firm’s activities. The engine 
illustrated in Fig. 97, Plate XXIV, is of a type 
which Messrs. Ruston and Hornsby have not 
previously exhibited. It is a six-cylinder direct- 
reversing heavy-oil engine operating on the four- 
stroke cycle and developing a maximum of 320 
shaft horse-power at 428 r.p.m. The cylinders 
are 11 in. in diameter by 14}-in. stroke. The 
crank-case is a single casting with an overhang at 
the top which carries the removable casing over the 
valve gear. Above this are a pair of water-cooled 
manifolds. The photograph reproduced was taken 
when the engine was on the maker’s test bed, and 
the run of the pipes from the manifolds may be 
puzzling. The manifolds, however, act as air inlet 
and exhaust, the functions being interchangeable ; 
that is, the reversal of the engine is effected by inter- 
changing the flow through the inlet and exhaust 
valves. The reversing mechanism is situated in a 
gear-box mounted above the flywheel and carrying 
a large manceuvring wheel. Compressed air is 
admitted to the cylinders by valves so arranged 
that the engine can be started up in either direc- 
tion and thus reversed. The fuel pumps are inter- 
connected with this valve gear, and are put into 
and out of action as the manceuvring wheel is 
operated, an arrangement which centres the control 
in a single wheel and avoids sliding camshafts, &c. 

The starting air is derived from receivers charged 
by a two-stage compressor driven directly from the 
forward end of the crankshaft, and having cylinders 
2¥; in. and 6} in. in diameter by 7-in. stroke. At 
428 r.p.m. the compressor will deliver 35 cub. ft. of 
free air per minute at a pressure of 400 lb. per 
square inch. The normal starting equipment 
consists of three receivers, having a total capacity 
of about 133 cub. ft. of air at 400-lb. pressure, 
an amount sufficient to give 70 standing starts of 
the engine in either direction. Forward of the 
air compressor are the water-circulating and bilge 
These are driven from the crankshaft at 
about half the engine speed. The circulating pump 
is 4} in. in diameter by 5-in. stroke, 


and has a 


It develops 36 h.p. at| 


| crank-case, 


Trade requirements, has a number of features in | capacity of 5,000 gallons per hour. Forced lubrica- 
common with the two-cylinder model already | tion on the dry-sump principle is used, the whole 
described. Thus the cylinders are fitted with | of the wearing surfaces, valve-rocking levers, 
renewable dry liners, doors are provided for cleaning | included, being automatically lubricated. The 
the water jackets, the combustion chamber is of | engine is suitable for either marine auxiliary service 
similar design, the pistons are of aluminium alloy | or propulsion, its use in the latter capacity being 
with five rings above the gudgeon pin, and the fuel | shown by recent installations in the Thames tug 
| pump, incorporating a governor, is of the Bosch| Rio and the Grimsby trawler British Columbia. 
type. Other points of similarity are the nickel-|This type of engine is made in six sizes up to 4 
chrome connecting rods, the case-hardened steel | maximum of 590 brake horse-power. Two other 
camshaft with integral cams, and the plunger-type | propulsion engines are also to be seen on this stand, 
water pump. The cylinders are a monobloc casting | | viz., a six-cylinder 106-brake horse-power engine 
with a detachable head extending over all six bores. | fitted with reverse and reduction gear, and a four- 
The crank-case is a deep-section iron casting, well | cylinder 36-brake horse-power engine similarly 
ribbed, and extending below the crankshaft centre | equipped and fitted with electric starting. This 
line. Long nickel-chrome steel bolts pass right | engine is manufactured in association with Messrs. 


| through the crank-case to secure the cylinder block |.R. A. Lister and Company, Limited, Dursley. 


at one end, and the main bearing caps and steel| Other exhibits by Messrs. Ruston and Hornsby 
keeper plates at the other. The main bearing caps| include two vertical auxiliary engines a 
are positively located, and the keeper plates, which | generators, and a four-cylinder, 264-brake horse- 
extend beyond the caps, are fixed at the end to the | power horizontal heavy-oil engine designed primarily 
thus preventing any flexing of the | for industrial purposes, and made also in several 
latter in a horizontal direction. Overhead valves | smaller sizes. The bedplate is a single casting, and 
are employed, operated by push rods and rockers | special machining methods are employed to ensure 
from a single camshaft housed in a tunnel in the | correct alignment of the cylinders and main bearings. 
cylinder block, and driven from the front end of | The fuel supply i is fitted with a distributor to ensure 
the crankshaft by triple roller chain with automatic | equality in the load of all four cylinders. Automatic 
tensioning gear. lubrication is provided by a  positively-driven 

The water pump is mounted low down at the | Submerged gear pump. Starting is by compressed 
forward end of the engine, and is driven from the | ir to all the cylinders. The firm’s methods of 
crankshaft through worm-reduction gearing running manufacturing air receivers are illustrated by 
in an oil bath, the pump operating at a low speed in | several examples. 





comparison with the engine speed. A bilge pump The exhibit of Messrs. Henry Pels and Company, 
of the gear type, provided with a dog clutch, is | Limited, 32-38, Osnaburgh-street, London, N.W.1, 
fitted as standard. The exhaust manifold is water | includes a number of interesting machines show? 
| jacketed, the exhaust passing into a water-injection ‘for the first time in this country. They are all 


silencer. There is an oil cooler between the lubricat- | characterised by the armour-plate framing with 


|ing pump and the engine leads, and all the internal! which the firm has become identified, a form of 
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construction combining strength and rigidity with 
simple and workmanlike design. One of the machines 
not before exhibited is illustrated in Fig. 98, Plate 
XXIV. This is a folding press ; that is, a machine for 
bending steel strips into open forms suitable for a 
wide variety of uses, such as conveyor channels and 
chutes, window and door frames, gutters, &c., and, 
with appropriate tools, into cylindrical forms such as 
pipes, containers, &c., a method which the growing 


employment of welding renders economical and rapid. 


The machine can also be adapted for shearing, 
notching and multiple punching. Two sizes of the 
machine find a place on the stand, viz., a 20-ton 
press with a working length of 6 ft. 8 in. and a 75-ton 
press with a working length of 10 ft. The latter 
is shown in our illustration. The gap is 8 in., but 
wider plates, which will pass between the standards, 
can be dealt with up to a length of 8 ft. 6in. Plates 
of a length of 10 ft, up to <4 in. in thickness can be 
bent in one stroke. It will be seen from the illus- 
tration that the press is electrically-operated. Two 
motors are provided. That on the top is the main 
drive, and is of about 74 h.p. The smaller motor 
below the main spur wheel is of about 3 h.p., and is 
reversible. It is used for adjusting the position of 
the ram relative to the table; that is, the stroke 
remains the same, but the ram can be made to 
traverse it at different heights above the table. 
The stroke is 34 in., and the maximum distance 
between the ram and table surfaces is 154 in. The 
ram adjustment is 4in. The ram slide is connected 
to the driving cranks by cast-steel plungers pro- 
vided with forged-bronze nuts carrying spindles 
with buttress threads. The nuts are rotated to 
increase or lengthen the plungers, by a geared 
eardan shaft actuated by the motor. As this 
runs at a speed of approximately 1,000 r.p.m., 
the ram adjustment can be rapidly and precisely 
made, and is indicated on a scale. 

The ram can also be given fine initial adjustment 
by means of the handwheel seen on the motor 
spindle. After disconnecting the coupling between 
the halves of the cardan shaft, either end of the 
ram may be raised or lowered independently of the 
other, by hand. The ram adjustment motor is 
provided with a remote-controlled protected revers- 
ing switch with thermal overload releases, a set of 
push buttons for “ Up,” ‘“ Down” and “ Stop,” 
and two limit switches for the control circuit for 
limiting the upward and downward movement of 
the ram. The main driving gear is controlled by 
a friction clutch operated either by hand or by a 
pedal, the latter being actuated from any position, 
as it can be adjusted along a square shaft. The 
friction clutch is very sensitive in action, and the 
press can not only be stopped in the middle of a 
stroke, but the ram can be raised or lowered by 
fractions of an inch when tool setting, &c. The 
clutch slips when overloaded, so forming a safety 
device. The power is transmitted from the motor 
to the main shaft by belt, the shaft pulley acting 
as a flywheel and running at about 500 r.p.m., at 
which speed 30 strokes per minute are given to the 
ram, the speed reduction being through spur and 
pinion gearing. The flywheel shaft is fitted with a 
hand brake, which automatically stops the ram 
on disengagement of the clutch, and also carries a 
ratchet-wheel device, by which the ram can be 
released should jamming occur through maladjust- 
ment of the tools. The ram slide works in long 
guides, adjustable in two directions, so that parallel- 
ism is ensured even with uneven distribution of 
load. The face of the ram has a groove for the 
full length, The upper tool fits the groove, and 
is held by a clamping gib also entering a groove. 
The table has Tee-slots at the top and sides for 
attaching the lower tool. Welding is largely made 
use of in the bed and frame of the machine, and 
it is stated that the rigidity is such that the folded 
work is absolutely straight and uniform. 

The machine shown in Fig. 99, Plate XXIV, is a 
guillotine shears having an effective cutting length 
of 8 ft. 4 in., and an unlimited cutting length for 
plates not exceeding 12 in. wide ; that is, not wider 
than the depth of the gap. Plates up to } in. thick 
can be cut, and it is claimed that the strips sheared 
off leave the machine in a condition requiring no 
further treatment, the edges being accurately in line, 


and parallel, and the surface having neither twist | 





nor curl, These results are obtained by two novel 
features in the machine, the first of which is that 
the cutting blade, instead of descending vertically, 
does so obliquely, thus providing a drawing cut 
which makes the shearing action smoother and 
reduces the tendency for the sheet to be pushed out 
in the direction of the cut. The other feature is 
that the cutting rake of the blade can be altered 
to suit different thicknesses of material, it being 
well known that with very thin sheets the best 
results are obtained with a smaller cutting rake 
than is suitable for thicker ones. This adjustment 
is readily made by shortening the stroke of one 
plunger relative to the other. 

The general construction of the machine will be 
clear from the illustration. The drive is by means 


from this shaft to the blade-operating shaft is by 
means of pinion and spur gear, the proportions 
being such that 32 strokes per minute are made. 
The operating shaft carries a crank coupled by 
connecting rods to bell-crank levers, these in turn 
being connected by links to the shearing slide. The 
form of these links differs, that on the right hand 
being of fixed length, and that on the left hand 
having an adjusting screw by which the cutting 
rake of the moving blade is altered. To the right 
of this link is seen the scale and indicator for setting 
the correct rake. The slide is carried in inclined 
adjustable ways at each end, and is also supported 
at the back by a crossbeam fitted with adjustable 
wearing strips. Counterbalance weights are pro- 
vided, the links and levers only of which are seen 
in the illustration. Means are provided for adjust- 
ing the lower blade. The hold-down is actuated 
from the shearing slide lever shafts and operates 
automatically. No special adjustment is necessary 
for cutting sheets of different thicknesses, The 
machine is controlled by a long treadle at the front. 
This operates a three-point instantaneously-acting 
claw clutch, and automatically disengages when the 
shearing slide is at the top of the stroke, whether 
the treadle is used or not. The treadle can be set 
for continuous working or locked against uninten- 
tional operation. This type of guillotine is made 
in a number of sizes up to 12-ft. blade and 30-in. 
gap for plates 2 in. in thickness, 

The third example of Messrs. Pels new machines 
that we have selected is the plate-straightening 
press shown in Fig. 100, Plate XXV. This press 
is designed for the flattening of polygonal plates 
such as the gussets, &c., common in constructional 
work, the plates usually getting distorted, owing 
largely to their want of symmetry, during shearing 
to shape. The press will flatten out all bends in a 
few seconds. It is electrically-driven by a 2-h,p. 
motor with push-button control, and exerts a maxi- 
mum continuous pressure of 50 tons on the plates 
to be flattened. The ram, which has a stroke of 
18 in. and a height adjustment of 1} in., makes 
35 strokes per minute. As will be seen, it carries 
two blocks capable of transverse adjustment. 
These are staggered relatively to the three similar 
adjustable blocks which are carried on the bed, 
The plate is, of course, inserted between the upper 
and lower blocks, the ram being adjusted as to 
height to suit the thickness of plate being dealt 
with. The blocks are capable of adjustment from 
34 in. to 6} in. apart, the exact position being 
dependent on the size and thickness of the plate. 
With the maximum distance apart of the bottom 
plates, for example, plates up to 14 in. wide by 
§ in. thick, or 6 in, wide by 1 in, thick, can be 
flattened. By turning the plate, it is possible to 
flatten up to a width of 36 in. and up to a thickness 
of in. When dealing with plates of curved contour, 
the top and bottom blocks are set at a slight angle 
to one another, as shown in the illustration. The 
general construction of the press will also be evident 
from this. The ram is spring-balanced, and a slip 
clutch prevents damage from overload. The machine 
can be adapted for shearing, punching, &c. Of 
the other machines shown, we may mention a 
handy nibbling shears for cutting irregular holes 
or forming pieces of complicated contour from 
sheets up to 4 in. thick. As this machine makes 
approximately 1,400 cutting strokes per minute, 





it will be appreciated that the cutting speed is high. 
It. is driven by a 1+5-h.p. motor. 

Sheet-metal working machinery on an extensive 
scale is being shown by Messrs. F. J. Edwards, 
Limited, 359-361, Euston-road, London, N.W.1. 
A varied collection of hand-operated appliances, 
such as those used by tinsmiths, is included, together 
| with power-operated machines for tin-box making, 
and kindred light-gauge products. Of the machinery 
for heavier work, a 6-ft. by 14-gauge high-speed 
guillotine is shown in operation, as is also a universal 
shearing machine for the same gauge, and having a 
30-in. throat. A notable new machine on the stand 
jis the ‘‘ Besco”” No. 30 double-sided power press 
| of which a photograph is reproduced in Fig. 101, 
| Plate XXV. The press as illustrated is driven by 





of a belt to a first-motion shaft from a 4-h.p. motor, | a 3-h.p. motor geared to a spur wheel attached to 


the driven pulley being heavy and functioning also | the flywheel, the speed reduction ratio being 6-5 
as a flywheel running at 350 r.p.m. Transmission | ‘01. The pressure exerted is approximately 75 tons. 


The machine can also be supplied arranged for belt 
drive with either single or double gears. It will be 
noticed that the ram is provided with an extension 
to the slides above the point of connection with the 
pitman, a construction which practically eliminates 
any tendency for the ram to rock or twist when 
blanking unsymmetrical work. The normal stroke 
is 4 in., but the frame allows larger strokes, up to 
5 in., if required. The ram adjustment is 4 in. and 
the distance between the bed and the ram face is 
11 in. The side columns are splayed below the 
slide-ways, so as to afford more room for changing 
dies, &c. The bed surface is 28in. by 27in. Control 
is by a pedal operating a clutch of the roller key 
type. 

One of the most interesting engines on exhibit 
is a new Diesel model with blower scavenging, 
shown by Messrs. Petters, Limited, of Yeovil. 
This engine is not intended to replace their well- 
known standard crankcase-scavenge models, but 
is produced to meet the demand the makers have 
found to exist for a positive scavenged unit where 
the normal Atomic Diesel engine is not suitable. 
An important field for which the engine can be 
employed with advantage is that of driving marine 
auxiliaries, and it has also been developed with a 
view to its application for propulsion units. The 
new unit is to be produced in 2, 4, 5 and 6-cylinder 
models, having powers from 110 brake horse-power 
to 330 brake horse-power, that is, 55 brake horse- 
power per cylinder. This power is developed at a 
speed of 500 r.p.m. A fuel consumption of 0-39 Ib, 
per brake horse-power hour has already been 
secured, and the makers are convinced that a still 
better figure will be obtained in the future. The 
lubricating-oil consumption is about 1 per cent. of 
the full-load fuel consumption. 

The two-cylinder engine exhibited at Olympia is 
illustrated in Figs. 102 and 103, Plate XXV. The 
cylinders are of a monobloc construction fitted with 
detachable liners having machined ports. The 
scavenge blower is of the “ Zoller” positive-dis- 
placement rotary type, delivering scavenge air to 
the cylinders at 24 lb. per square inch pressure. It 
is mounted at the back of the engine below the ex- 
haust manifold, as shown in Fig. 103, and is driven 
by gearing from the crankshaft, the running speed 
of 545 r.p.m. being very little higher than the crank- 
shaft speed. There are three groups of scavenge 
ports, two at opposite sides of the cylinder perform- 
ing the scavenge proper, and a third group opposite 
the exhaust ports. The latter group is valve- 
controlled and fulfils the dual purpose of giving a 
slight supercharge and of imposing a certain amount 
of swirl on the scavenge air at the point where it 
will be most advantageous. The combustion 
chamber is of the open type, which is generally 
recognised as giving the highest efficiency in engines 
of this class. The valves controlling the third 
group of scavenge ports are operated by eccentrics 
on the camshaft, ensuring silent running. The 
same camshaft serves to operate an individual 
fuel pump for each cylinder, and is driven by gears 
from the flywheel end of the engine. A metering 
device, which can be seen in Fig. 102, mounted on 
the end of the cylinder block remote from the fly- 
wheel, is fitted to the fuel system. This takes the 
form of a visible column of oil for each cylinder, 
and enables a check to be taken of the distribution 





of the fuel between the individual cylinders. 
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Fie. 104. Recoorpinc Frow Meter; MEssrs. 


GEORGE Kent, LIMIreD. 


Forced-feed lubrication is provided for all points, 
the operation being on the dry-sump principle. 
A safety device is incorporated in the system to 
shut off the oil supply, and thus stop the engine 
in the event of any failure in the oil circulation. 
The design of the pistons is of exceptional interest, 
in that it incorporates what is, believe, | 
an entirely new arrangement. The pistons are 
absolutely symmetrical, and are machined inside 
and out. They are free to rotate in the cylinder 
on a spherical top-end bearing, which takes the 
load direct from the crown. The pistons are oil- 
cooled, the oil being fed and withdrawn through 
the spherical bearing referred to. The rings are 
of the double-seal type, arranged so that the ends 
cannot foul the ports. 


we 

















Fie. 105. 


set is also shown, together with a 10-h.p. semi-Diesel 
engine. Finally, mention may be made of a 2 kW 
full-automatic electric generating set. This set was 
described in ENGINEERING, vol. cxxxvi, page 254 
(1933), and a typical Atomic marine Diesel engine 
was described on the same page. 

In ENGINEERING, vol. cxxxviii, page 301 (1934) | 
a description was given of a 12-cylinder high-speed | 





| airless-injection engine for marine use introduced | 
| by Messrs. Gleniffer Engines, Limited, Anniesland, | joints, neither of which is under mercury, as com- 
Starting and stopping of | Glasgow, W.3. This engine, which develops 240 | pared with 14 such joints in the original design. As 











Fie. 106. 


Fies. 105 anp 106. AvtTomatic BorLerR Con- 
TROL; Messrs. GEoRGE Kent, LIMITED. 


casting employed is the float. Accuracy has also 
been increased, the new mechanism having a lag of 
less than yy-in at a test radius of 25 ft. This lag, 
in terms of the pen radius, is less than one-sixth of 
the width of the printed flow lines on the chart, 
and it follows that, in practice, the very smallest 
fluctuations of flow and differential pressure are 
recorded. The principle of the older instrument has 
been retained, but the details have been re-modelled ; 
for example, the new meter has only two non-metal 


the engine is effected by the movement of the single | brake horse-power at 900 r.p.m., is shown running | the mercury chambers of these meters are tested 


lever, visible on the front of the engine at the level 
of the metering device in Fig. 102. Beside this lever | 
in the same figure can be seen the hand wheel for | 
the governor speed control, by means of which the | 
speed of the engine can be regulated over a wide 
range. The two levers below and to the left of | 
the control handle are the fuel-pump controls, and 
at the top of the engine can be seen the two gauges | 
for indicating the oil and scavenge-air pressures, 
respectively. In putting the control lever into the 
‘start "’ position, a master air valve is opened, 
admitting air to the two starting valves operated 
from the camshaft. Air is then admitted to the | 
working cylinders and the crankshaft starts to 
rotate. 


running position, shutting off the master air valve. 
The starting-valve rollers are then held off the cam- 
shaft by their springs. When the control lever is 
moved in the opposite direction to the * stop” 
position, the fuel punp control lever is moved over, 
so that the fuel suppiy is cut off. The cooling water 
for the engine is circulated by a centrifugal pump 
incorporated in the design, and positively driven 
from the crankshaft. In spite of its conservative 
rating and robust design, the engine is stated to 
have a surprisingly high power-weight ratio and 
is extremely compact. 

In addition to the new model, Messrs. Petters are 
showing examples of their Atomic Diesel engines, 
previously described in our columns. The exhibits 
include a four-cylinder 55-brake horse-power marine 
unit, and 50 h.p. and 20-h.p. two-cylinder stationary 
units. A 6-h.p. Atomic Diesel engined compressor 


| development 


}and develop 20-h.p. per cylinder at 900 r.p.m. as 


When the pressure is removed from the | 
control lever, it automatically comes back into the | 


| bearings, and oil cooler embodied in the design. 


on the firm’s stand, and as typifying the absence of 
vibration, it may be noted that it is not bolted | 
down, neither is it on specially prepared foundations. | 
As we stated in our description, the engine is a| 
of the “D.C.” series of Gleniffer | 
engines, of which examples are also being shown. | 
The 80-h.p. four-cylinder model in this range was | 


|described in ENGINEERING, vol. exxviii, page 449 | 


(1929). It may be recalled that these engines have 
a cylinder bore of 6 in. and a piston stroke of 7 in., 


. .— “14 A | 
a continuous rating. They are built in 3, 4, 6 and 8 


cylinder sizes, and can be supplied with or without | 
reducing gears, the latter being of the double-helical 
type. The outstanding features remain the same as 
at previous exhibitions, but minor improvements | 
have been incorporated from time to time. Among | 
the principal characteristics are the air-motor method | 
of starting, automatic lubrication, bronze-bushed | 
A 
further exhibit on the same stand is an engine in the 
firm’s D.B. series, similar to that described in 
ENGINEERING, vol. cxxxvi, page 331 (1933). The 
engines in this range develop 12 brake horse-power | 
per cylinder at 1,000 r.p.m., and are built with 
2, 3, 4, 6and 8 cylinders. They are smaller editions 
of the D.C. series in practically all respects. 

The display of Messrs. George Kent, Limited, 
Luton, consists, in the main, of measuring and 
recording apparatus. The firm’s K.M. meter has 
been considerably improved and, in its new form, is 
illustrated in Fig. 104, above. The weight is 
little more than half that of the previous design, 
and construction has been modified so that the only 


|to a pressure of 2,000 lb. per square inch, this 


reduction of joints is of importance. The meter, 
which is suitable for the measurement of water, 
steam, oil, air, gas, &c., in any practicable quantity 
or at any pressure is safeguarded against overload or 
reversal of pressure by steel check valves situated 
in both legs of the mercury U-tube. The control 
head is part of the meter, and the identical con- 
struction of the three control and two air-vent 
valves, which are of stainless steel, gives a neat 
finish to the instrument. Of the other meters 
shown, mention may be made of the impact-plate 
type air-flow transmitter for distant recording in 


| ventilation plants. An account of this meter, as used 
| in the Mersey Tunnel, will be found in ENGINEERING, 


vol. cxxxviii, page 37 (1934). 

A division of the display deals with the firm's 
system of automatic boiler control. This is demon- 
strated by a sectioned panel of the hydraulic system 
as applied to two boilers, on which panel is mounted? 
three-point draught gauge, a fuel-air ratio controlle: 
of the latest design and a motor speed regulator 
operated by a hydraulic servo-motor. The appa- 
ratus is shown in Figs. 105 and 106, on this page. 


|The former shows the master control panel of the 


hydraulic system, and the latter the hydraulic 
equipment for boiler-damper control. The damper 
is moved by a piston working in a hydraulic 
cylinder, seen at the bottom of Fig. 106. The 
pressure changes which the device is to respond 
to are transmitted by an intercepted-jet mechanism 
to the Syiphon bellows seen at the right-hand side 
of the casing. The bellows, in turn, operates 4 
second intercepted-jet mechanism through fo!low-up 
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on the flywheel teeth. The 
pinion is held in a disengaged 
position by means of a spring, 
which is fitted inside the shaft 
at the commutator end, i.e., 
at the opposite end from the 
pinion, the armature thus 
being kept out of complete 
register with the pole shoes. 
The field of the machine is 
in three parts, consisting of 
| a@ main and auxiliary series 
mS winding and a shunt winding. 
When the starter is operated, 
iad a small current passes through 
re the shunt and auxiliary wind- 
ing, thus causing the arma- 
ture to rotate slowly. At the 
same time, the magnetic field 
set up pulls the armature 
forward so that the pinion 
engages with the teeth on the 
flywheel. This movement 
also causes the disc on the 
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gear, which latter mechanism delivers fluid as 
necessary to effect the required movement of the 
piston. A cam on the follow-up gear enables 
desired relations between fall of receiver pressure 
and of the damper position to be allowed for. 

Messrs. C.A.V.-Bosch, Limited, Acton, London, 
W.3, are exhibiting a number of examples of their 
well-known lead-acid batteries, an interesting 
feature of which is the use of threaded rubber 
plate sheaths as separators. These separators 
are a development of the early threaded patterns 
and completely envelope the plate, so that great 
rigidity is secured, while the shedding of active 
material is prevented and the risk of internal short- 
circuits is reduced. The capacity of the battery is, 
therefore, it is claimed, maintained over along period. 
A new battery, which is said to be the first of the 
alkaline type that is capable of giving the high 
currents necessary when starting Diesel engines, is 
also on view. It is of all-steel construction, so that 
damage due to the heavy discharge rates need not, 
it is stated, be anticipated. 

Several examples of starters for motor-car 
engines are shown by this firm, among which is 
the axial type illustrated in Fig. 107, above. This 
18 80 termed because the armature and its shaft are 
capable of an axial movement in the bearings. An 
extension of the shaft carries a phosphor-bronze 
Pimion which engages with teeth on the rim of the 
flywheel. The use of this material ensures that 
all the wear takes place on the pinion and not 





shaft to operate a lever and 
so to complete the main cir- 
cuit. The full current from 
the battery then flows through 
the armature and series winding and enables the 
motor to exert its full torque on the engine. 
Directly the engine is running normally the motor 
current is greatly reduced and the field decreases so 
much that the tension of the spring overcomes the 
magnetic forces and the pinion is automatically 
disengaged. 

It is important to note that once the engine has 
started, even a continuous pressure on the starter 
switch will not cause the motor pinion to re-engage 
with the flywheel rim. Further, to prevent damage 
due to back fires, a clutch with a torque three times 
that of the lock torque of the starter, but below the 
shearing force of the pinion teeth, is fitted. This 
prevents the possibility of the teeth of the pinion 
being sheared. The starters are supplied for both 
12-volt and 24-volt systems, in flange, cradle or barrel 
mountings. They are said to be specially suitable 
for use with compression-ignition engines. 

The stand of Messrs. The Stream-Line Filter 
Company, Limited, Hele-Shaw Works, Ingate-place, 
S.W.8, has become a familiar feature of successive 
Shipping and Engineering Exhibitions, and the 
number of these filters now in use—stated by the 
firm to exceed 3,000—makes a detailed description 
unnecessary so far as the larger models are concerned. 
Recent developments, however, have included the 
production of several new models intended for the 
small user, such as the garage proprietor and the 
owner of two or three vehicles, or small oil-engined 
plants of various kinds, and as typical of these, we 








illustrate in Fig. 108, on this page, a filter with a 
designed through-put of five gallons per week. This 
model, numbered “00” in the Stream-Line series 
of types, consists of a pressure tank into which the 
dirty oil is poured, an air pressure of 40 Ib. per 
square inch being then pumped up through the two- 
way valve. The filter pack is inserted in the opening 
to the left and clamped in position by hinged bolts 
fitted with wing-nuts. The air pressure forces the 
dirty oil through the pack and the cleaned oil passes 
out of the pipe shown. The pack is cleaned of the 
desposited sludge by connecting it, in a special 
fitting, to the two-way valve, the air pressure then 
removing the dirt in the manner indicated. Other 
portable filters included in the exhibit are designed 
to deal with small quantities of switch and trans- 
former oils on similar principles. 

In several previous exhibitions a stand has been 
taken by the Department of Scientific and Industrial 
Research, on which were displayed exhibits illus- 
trating the work sponsored by the Department, 
more particularly at the William Froude Tank at 
Teddington and the Fuel Research Station at 
Greenwich. The interest aroused has encouraged 
the presentation this year of a more extended review, 
distributed over four stands in the gallery and in- 
cluding also displays of cinematograph films in the 
adjacent hall, almost amounting to an exhibition 
in itself. The sections represented, in addition 
to the William Froude Tank and the Fuel Research 
Station, comprise the Radio Department of the 
National Physical Laboratory, and the special 
researches conducted in association with the 
Industrial Research Council of the British Iron 
and Steel Federation, the British Non-Ferrous 
Metals Research Association, and the British Cast 
Iron Research Association. The programme of 
films has been selected to show not only some details 
of actual research work, but also something of the 
industrial processes to the improvement of which 
the results are to be applied. 

In a shipping exhibition pride of place must be 
given to those exhibits of the National Physical 
Laboratory which illustrate the work of ship- 
model testing as carried out at Teddington, and the 
researches of navigational importance, such as the 
development of direction-finding, pursued in the 
Radio Department of the Laboratory. Each of 
these sections is the subject of a film, one showing 
the various stages in the design and testing of 
ships’ hulls, and the other explaining the action 
of the cathode-ray oscillograph as applied to radio 
direction-finding and in a new form of compass. 
As on former occasions, an actual wax hull model, 
as used in the Tank, is on view, equipped with the 
electric motor drive used in self-propelled tests 
and with all the necessary recording apparatus. 
An exhibit of considerable historical interest has 
also been collected, with the assistance of the 
Admiralty Experiment Works at Haslar, Messrs. 
William Denny and Brothers, Limited, The Man- 
ganese Bronze and Brass Company, Limited, and 
J. Stone and Company, Limited, showing different 
types of screw propellers proposed in the past, 
which can be compared with some of those used in 
the Tank researches. Summaries of the results 
obtained are also given, showing the benefit of 
Tank testing from the owner’s point of view. It 
may be noted, as an indication of improving condi- 
tions in shipping, that the number of designs 
annually tested at Teddington, after reaching the 
low level of 28 in 1931 and again in 1932, has sinee 
shown a marked increase, 45 being the number in 
1933, and 60 in 1934—the highest annual total 
attained in the last seven years. 

The Fuel Research Station at Greenwich works 
in conjunction with nine local laboratories in the 
coalfields in the task of surveying the coal resources 
of the country and recording the properties of coal 
from the different measures, and in studying the 
processes involved in its preparation and use. 
The laboratory examination of the coal is carried out 
at the coalfield, the special function of the Greenwich 
establishment being to undertake large-scale investi- 
gations and develop processes suitable for industrial 
exploitation from the basic data provided by the 
laboratory experiments. Examples of these investi- 
gations are the process of hydrogenation-cracking 
of tar, in which, by suitably varying the conditions 





SHIPPING, 














Fie. 109. 





“ENGINEERING 


Fies. 109 anp 110. Hanvor Paratue.-Siipe 
VaLVE; Messrs. Bascock anp Witcox, Limrrep. 


of operation, 100 gallons of tar may be made to 
yield either 108 gallons of oil, of which 55 gallons 
are spirit boiling below 200 deg. C., or, by complete 
conversion of the tar, 101 gallons of motor spirit ; 
the evolution of a pulverised-coal distributor, the 
principle of which is demonstrated by a model in 


which coloured balls take the place of the particles | 


of powdered coal ; and the most satisfactory method 
of preparing the so-called “ colloidal fuels,’’ consist- 
ing of finely pulverised coal mixed with a fuel oil. 
The ingenious and simple apparatus devised to 
compare the stability of different suspensions of 
the coal in oil is shown on the stand, 
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shown, and the graded materials can be examined 
under a microscope on the stand. The opportunity 
is also afforded to study with the microscope the 
grain structure of different irons, and of the same 
iron subjected to various treatments in the casting. 
| Formerly, the founder could only vary the proper- 
ties of cast-iron by changing the chemical composi- 
tion or varying the rate of cooling. Recent 
|research by the Association has extended the 
technique of founding to the extent that it is now 
possible to introduce considerable variation of the 
structure, and therefore the properties, of an iron 
by controlling the melting. This is illustrated by a 
number of 3 in. bars, fractured to show the structure 
and mounted for microscopic examination. 

In general terms, the British Iron and Steel 
Federation programme of research seeks to do 
for steel what the British Cast Iron Research 
| Association is doing for iron, and the section of the 
exhibit devoted to the work of the 
Research Council of the Federation 


| combined 
| Industrial 


It consists | consists of X-ray photographs and sectioned steel| overcome in the ‘‘ Handor”’ 









































deposition of metals—three important lines of 
| inquiry, but not by any means indicating the limits 
lof the non-ferrous metals research in progress, 
which is now proceeding under no less than 53 heads. 
| Condenser-tube corrosion is no longer the menace 
| to marine engineering efficiency that it was only a 
| few years ago, but there is still much to be learned 
|on the subject, and the specimens exhibited, illus- 
| trating various forms of attack and the laboratory 
| methods developed to test the resistance of particular 
alloys under given service conditions, are likely 
still to be of interest to marine engineers, despite 
the great progress that has been made. 

Research on aluminium founding, largely con- 
cerned with the presence of pinholes in sand castings 
of the metal, is represented by specimens of castings, 

‘and illustrations of the methods of treating the 
molten metal before pouring in order to remove the 
hydrogen which has been identified as the main cause 
of these defects. The section dealing with electro- 
deposition, research on which has now been taken 
over by the Association from the Research Depart- 
ment at Woolwich, covers the use of nickel and 
chromium plating for decorative and protective 
purposes and for the reconditioning of worn parts. 
Methods of ensuring good adhesion, with freedom 
from porosity and pitting, are shown, and porosity 
| tests are illustrated for both cathodic and anodi 
| coatings. 

In view of the importance of the pipe-line valves 
in a modern power station, it is practically 

}essential that these fittings should be frequently 
inspected to ensure that their working parts are 
free from dirt or scale. Up till the present, the 
short time available during which the plant is shut 
down, and the considerable amount of labour 
involved in removing the cover of a large valve, 
have rendered the examination decidedly incon- 
| venient and difficult. These objections are, however, 
parallel-slide valves 








of a test-tube of the mixture forming part of a| castings showing the results obtained by a detailed | recently introduced by Messrs. Babcock and Wilcox, 


pendulum. As the suspended coal settles in the 
test-tube the centre of gravity falls, which alters 
the period of the pendulum, thus affording a quanti- 
tative comparison between the stability in different 
oils. 

In all metal-fowiding, much depends upon the 
nature of the moulding sand, and an important 
branch of the work of the British Cast Lron Research 
Association is the selection and grading of sands 


| study of moulding technique, the rate and tempera- 


|ture of pouring (or “ teeming’), and the methods 
| of dealing with inclusions of oxygen and other gases. 
| Understanding of the nature of the processes 
| involved is assisted by a model of an electric steel- 
| melting furnace. It should be mentioned that the 
interests of the Industrial Research Council are 
not confined to metals in the production stages ; 
| the work of the Corrosion Committee occupies an 


Limited, Babcock House, Farringdon-strect, E.C.4, 
| and shown at the Exhibition. In these valves, one o! 
which is illustrated in Figs. 109 and 110, on this 
page a small handhole with a door is provided, the 
latter being kept in place by internal pressure, and 
the valve is so designed that the whole of the internal 
parts can be removed through this opening. The 
| door and its cover plates are only a fraction of the 
|size of the usual valve cover, and can be easily 


| 


for particular types of casting, according to their | important place in the programme, and although | removed by one man without the aid of lifting tackle, 
. The 


strength, permeability, and refractory properties. 
The main properties of a sand are controlled by the 


/not actually demonstrated on the stand by models 
and other exhibits, is represented by the provision 


even in the case of a 14-in. or 16-in. bore valve. 
valves can, therefore, be thoroughly examined and 


size of the particles composing it, which is determined | of up-to-date information on the progress of corro- | cleaned whenever the station or the section of the 
by elutriation, a process of separation by means of a| sion research, which is held at the disposal of | mains concerned is shut down for a few hours 


water stream moving at a known velocity. A Crook 


elutriator forms part of the exhibit and is demon- | 


| interested inquirers. 


The work of the British Non-Ferrous Metals 


|the week-end. 
| As regards the actual construction of the valve, 


strated with a mixture of clay and coarse sand, the | Research Association is represented by exhibits | the opening, with the door and cover plates below It, 
, . 4 | . : . . . . me . . ° . 

clay being carried over by the water and the sand | dealing with the subjects of condenser-tube corrosion, | is shown in Fig. 109. The design is very similar to 

left. Samples of British foundry sands are also! the founding of aluminium alloys, and the electro-' the usual handhole fitting on a boiler header, the 
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door joint being made against an internal plain face. 
The cover plates act as dogs, the bolts holding the 
door in place when the valve is not under pressure. 
After the cover plates are taken off, the door is 
slipped out at an angle, the weight being only 25 Ib. 
for a 10-in. valve designed for 350 Ib. per square inch 
pressure, or 42 lb. for a valve of the same size 
designed for 1,000 lb. per square inch pressure. A 
section through the valve discs is given in Fig. 110, 
and to enable these to be readily removed, the yoke, 
which embraces the flanges on the back of the discs 
as shown, is of special design, the portion facing the 
opening being hinged and normally kept in place 
by a simple locking device. When this portion of the 
yoke is swung out, either valve disc, complete with 
its spring, can be removed separately. The by-pass 
of the valve is also of special design, all external 
connection pipes, with their joints, being eliminated. 
The passageways are drilled in the body, and there is 
only one joint, viz., that between the main valve body 
and the by-pass. This by-pass can also be 

with a pressure-equalising device, so that the central 
portion of the valve body is connected to the inlet 
branch of the valve. This prevents pressure being 
built up between the valve discs due to the re- 
evaporation of condensed water. The body is a 
single iron casting of smooth design and having 
exceptionally large radii, so that it can stand up 
to high pressures without distortion. The valve 
seats and faces of the valve discs are of H.T. alloy. 
The seats are pressed into the body, and the valve 
faces are secured in a way that prevents the 
possibility of their becoming loose. In the smaller 
sizes, the discs are made solid of H.T. alloy. The 
spindle is of the rising non-rotating type. It works 
in a sleeve rotated by the handwheel ; the nut is thus 
well away from the hot steam and good lubrication 
can be maintained. The pillars and crosshead are 
of mild steel. The stuffing box is of extra depth 
to allow of efficient packing, the underside being 
sealed by a collar on the spindle when the valve is 
fully open, so that it can be packed while under 
steam. A grease cup on the crosshead lubricates 
both the rotating bush and nut. 

In addition to the Handor valves, a full range of 
other valves made by the firm is exhibited. Other 
exhibits include a full-size section of a Babcock and 
Wilcox standard marine water-tube boiler, fired 
with a Babcock-Erith-Roe stoker in a Bailey furnace. 
The accessories include Babcock calorised Diamond 
soot blowers and a Babcock-Clyde soot blower. 
This exhibit is similar to that at the last Exhibition, 
and described in ENGINEERING, vol. cxxxvi, page 258 
(1933). Mention may also be made of the oil 
burners shown, which include a pressure-type burner 
with marine-type safety cock mounted on a safety 
air-control box, suitable for closed-stokehold opera- 
tion, and a standard Babcock and Wilcox steam 
atomising burner. Finally, examples of fusion weld- 
ing, calorising, and of Calmet are exhibited, together 
with a Clarkson thimble-tube boiler, and models of 
other boilers and of the Babcock level-luffing jib 
crane. The firm’s fusion-welding process was dealt 
with in ENGINEERING, vol. cxxxvi, page 71 (1933), 
but it is of interest to mention that the name of the 
company has recently been placed on Lloyd’s 
Register List as approved for the construction of 
fusion-welded pressure vessels for land purposes to 
their Class I specification. 

The exhibit of Messrs. Imperial Chemical Indus- 
tries, Limited, Millbank, London, 8.W.1, is in 
the Foundry Trades section of the Exhibition, and 
is concerned mainly with the sodium carbonate 
process for the refining of cast-iron and of non- 
ferrous metals. This substance is applied to the 
metal in different ways. It may be added to the 
cupola charge for cast-iron or plunged below the 
surface of the melt by means of a perforated bell 
for non-ferrous metals. For this purpose it is 
supplied in fused blocks 4 Ib. in weight, and its 
use is stated to make the slag more fluid and to 
keep the furnace lining clean, so that repair costs 
are reduced. Another way of applying it is to add 
itin a granular form to the metal when in the ladle, a 
method which has become general enough to warrant 
the introduction of a new form of ladle. This is 
shown in Figs. 111, 112, and 113, on the opposite 
page. The external contour of the ladle does not 
differ much from accepted forms, but internally it is 





divided by a curved vertical partition perforated at 
the bottom. The effect is to add to the ladle what 
is virtually a spout, hence the name “ teapot ladle,” 
by which it is known. On pouring, the major part 
of the metal has to pass through the holes in the 
partition ; that is, it is drawn from the bottom of 
the ladle and the floating slag cannot reach the lip. 
The efficiency and speed of pouring is thus increased, 
the latter being contributed to by the construction 
of the tilting gear. This consists of a handwheel 
and totally-enclosed gears, the gear wheels having 
machine-cut teeth and working in an oil bath. 
An air-cooled belt keeps the oil from evaporating. 
The “ teapot ladle ’ can be used either as a receiver 
or for direct casting. Plant lay-outs are illustrated 
on the stand, the granular form of the sodium 
carbonate being used in the treatment of blast- 
furnace and mixer metals. The use of this 
substance is claimed to remove sulphur, oxides, 
silicates, &c., and to give sound castings free from 
porosity and with better machining properties 
than those made by the usual methods. 

Two other of the products of Messrs. Imperial 
Chemical Industries, Limited, are shown on the 
stand of Messrs. Clensol, Limited, 75, Victoria-street, 
London, 8.W.1. These are the “ Noricene” and 
“Clensol ” solutions used for the removal of scale 
and other deposits in engine water jackets, &c. 
They are also employed for the cleansing of water 
mains and other pipes. From among the particulars 
of examples of de-scaling available on the stand 
one may be quoted: A section of hydraulic main, 
315 ft. long and 3 in. in internal diameter, was 
reduced by deposits to a bore having an area 
equivalent to that of a pipe of 1} in. diameter. 
The flow through this was 52 gallons per minute, 
and the drop in pressure was 130 |b. per square inch. 
After treatment with ‘‘ Clensol,” the pressure drop 
was reduced to 5 lb. per square inch and the flow 
increased to 56 gallons per minute. The diluted 
solution is pumped into the plant and kept in 
circulation until the deposit is dissolved, a process 
which does not exceed 24 hours with the longest 
mains. As the treatment involves putting the 
plant out of commission whilst cleansing is in 
process, it is not generally suitable for boiler 
descaling, so a special preparation of the material 
in brick form, which is dissolved in the feed water, 
is supplied for use in boilers as both a descaler and 
a scale preventive. 

The manifold uses of gas in modern engineering 
practice are illustrated by a varied selection of 
apparatus on the stand of the British Gas Federation, 
which occupies a prominent position in the gallery. 
The major portion of the display is arranged as a 
heat-treatment shop, comprehensively equipped to 
demonstrate the operation of oven and muffle 
furnaces designed for temperatures up to those 
required for the hardening of high-speed steel, metal- 
melting furnaces, and hot presses for plastic mould- 
ing and for the production of brass stampings. The 
applications of gas as the heating agent in metal- 
spraying pistols and glass-blowing burners are also 
shown by working exhibits, together with an oxy- 
coal-gas profile-cutting machine, a range of drying 
ovens, automatically-controlled electric generator 
sets driven by gas engines, and small gas-fired boilers 
for the heating of buildings and other purposes. 

The display achieves the dual purpose of indicating 
not only the types of apparatus available for specific 
duties, but also the service of technical information 
placed at the disposal of manufacturers through the 
British Commercial Gas Association. The gas in- 
dustry holds, in fact, that it does not exist merely 
to sell gas, but to supply heat to consumers in what- 
ever form they may require it, and if no suitable 
apparatus is on the market for a particular intended 
duty, the larger gas undertakings are prepared to 
design and construct special appliances to meet 
the needs of the manufacturer. To translate this 
accepted function into practical performance has 
involved a considerable amount of organisation 
within the industry, the fruits of which are the ten 
Industrial Gas Development Centres now established 
in different parts of the country by the larger under- 
takings. These Centres act in an advisory capacity 
to the smaller undertakings and provide industrial 
showrooms, drawing office facilities, and expert 





advice on all matters concerning the commercial 


use of gas. A central bureau in London further co- 
ordinates the activities of the ten Centres, with the 
result that the accumulated experience of the indus- 
try can be brought to bear on the particular problems 
of any manufacturer, however remotely situated, 
through the medium of his local gas undertaking. 

An ingenious universal joint with a wide applica- 
tion is exhibited by Messrs. The Mollart Engineering 
Company, Thames Ditton, Surrey. The joint has 
already been applied to machine tools, looms, pump 
drives, transmission drives, and aircraft controls. 
It is of the all-metal type and is simple in construc- 
tion. A central ball, made from 32-ton tensile 
steel, is provided with ground grooves at right- 
angles. The fork members are in two halves and 
register with the grooves, being held in place by 
sleeves over the shanks. The fork members are 
made of 2.8.14 steel, and are case-hardened on 
their bearing surfaces. The ball is also case- 
hardened. The joint is made in various sizes 
suitable for shafts ranging from } in. to 1} in. in 
diameter, and a special model has recently been 
developed for aircraft controls. This model is 
suitable for shafts of } in. to } in. diameter and is 
made from RR.56 Hiduminum, its weight being 
only 0-8 oz., as compared with 2-4 oz. for the 
corresponding model in steel. When applied to 
multi-spindle drills, the joint has been found to 
run entirely satisfactorily at a speed of 6,000 
r.p.m. The firm show various applications of the 
joint on the stand, together with a range of 
plug gauges and measuring instruments. 

Messrs. The Carborundum Company, Limited, 
Trafford Park, Manchester, show a range of Car- 
borundum Brand refractories, including bricks, tiles, 
tubes, muffles, and special shapes. The material 
is produced in the electric furnace, and besides its 
resistance to the highest temperatures, possesses a 
very low coefficient of expansion and a high thermal 
conductivity. The Alfrax bricks shown by the firm 
are principally composed of electrically-fused 
alumina, and in the form of tiles for heat-treatment 
furnaces are claimed to stand up exceptionally well 
to the trying conditions of heat-treating heavy 
articles, to show great resistance to abrasion, and 
to neither soften nor sag. Other exhibits on the 
same stand are Carbofrax and Alfrax cements for 
all high-temperature furnace repairs and for fixing 
the corresponding bricks, and Carborundum fire- 
sand for monolithic linings. 

The principal exhibits on the stand of Messrs. 
The Fordath Engineering Company, Limited, 
Hamblet Works, West Bromwich, consist of their 
latest-type rotary core machines, together with 
typical cores produced by the machines. A series 
of “‘ Rotoil’’ sand mixers are also on view, as well as 
samples of parting powder, core and mould-spraying 
solutions, special refractories, and so on. The firm 
are sole distributors for Great Britain of the Newman 
core-box vice, and examples of the vice are also 
exhibited on the stand. The firm’s rotary core 
machines, their sand mixer, and the Newman core- 
box vice were all described in ENGINEERING, 
vol. exxxv, page 487 (1933). 

The packing made by Messrs. United States 
Metallic Packing Company, Limited, Soho Works, 
Allerton-road, Bradford, must be familiar to every 
engineer, but in addition to the standard packing 
for marine and stationary engines and for loco- 
motives, the firm are showing rotary packing for 
centrifugal pumps, and for propeller-shafts to secure 
internal lubrication and to prevent wear of stern- 
tube bushes. Packing is also shown for expansion 
glands. Other exhibits are Bradford adjustable 
piston-valve rings, Bradford steam traps, and 
Butterfield steam cocks. 


(J'o be continued.) 








LETTERS TO THE EDITOR. 
EARTHQUAKES AND BUILDINGS. 


To THe Eprror or ENGINEERING, 


Str,—In reply to Mr. Thornton’s letter on page 167 
of Encrveertne of August 16, I wish to state that, 
contrary to his belief, my method of aseismic design 
considers buildings as they actually exist. For example, 





in any of the conventional methods of building bent 
analysis, be it one of the “ precise methods,” or one of 


=. 


the “approximate methods,” consideration of the 
deflections is restricted to those induced in the frame 
by the assumed loading, This procedure may be 
proper in considering the deflections of a skeleton 
structure, say, the railway bridge to which he refers. 
A building, however, resembles its frame only remotely. 
Also, there is no simple relationship, and indeed little 
similarity, between the deflection of a building and that 
of its frame, for the reasons that the deflections of the 
horizontal members of the frame are limited by the 
slabs, and those of the vertical members are modified 
by the walls. 

How important the restraining influence of the slabs 
and walls is in deciding the deflection behaviour of a 
building can be realised from the following considera- 
tions: In a frame with known end conditions it is 
possible to compute its maximum deflection under a 
specified load, and this computed deflection will be 
found to check the actual measured deflection. How- 
ever, if the loads representing the correct conditions 
of usage are added to the frame, and its maximum de- 
flection under thrust computed and compared with the 
actual measured deflection under thrust of the finished 
building, it will be found that the measured deflection 
will be only a fractional part of the computed deflection. 
Clearly, the slabs and walls are acting other than as just 
so much dead load. 

Similar remarks apply to the calculation of the periods 
of vibration of a building. For example, the computed 
periods, if calculated without taking into account the 
stiffening effects of the slabs and walls, will be found to 
be much greater than the actual measured periods of 
vibration. 

In both cases, if the rigidity added by the slabs and 
walls is considered, the computed deflections and 
periods will check reasonably well with the measured 
deflections and periods of vibration of the building. 

Modern buildings of all types are covered by the 
preceding remarks, i.e., both the usual skeleton-frame, 
curtain-wall, and cinder-concrete floor buildings, as well 
as the special, monolithic, earthquake-resistant struc- 
tures designed by me. In the latter type, symmetry of 
mass and rigidity, or compensating measures for 
assymmetry, are objectives. Also, the building is so 
designed and constructed that it will vibrate as a unit 
in earthquake and wind. 

For example, in the analysis of the plans for the new 
United States Mint Building at San Francisco, Cali- 
fornia, on which I was Consultant on Aseismic Design, 
it was found that the efficiency of the reinforced- 
concrete walls against seismic forces was much greater 
than that of the structural-steel frame. These walls, 
together with the slabs, profoundly affected the values 
of the maximum deflections, and of the periods of 
vibration. 

Again, Mr. Thornton states that my method “ relates 
to the natural vibrations of buildings generally, which 
is & matter that is only remotely connected with the 
practical problem of estimating the stresses produced 
on a structure by a dangerous kind of disturbance.” 
It is true that in my method the natural periods of 
vibration of the building are computed, but only for 
the purpose of evaluating the influence of synchronism 
on the value and mode of the forced vibration of the 
building. Perhaps a brief statement of my method is 
in order, 

Briefly, this consists of a seismological study of the 
site and locality of the proposed building, with parti- 
cular reference to the earthquake history, proximity 
to faults, and dominant periods of vibration; a 
geological investigation to determine the nature of the 
soil, depth of the strata, and ground water level; 
selection of the type of foundation to be used ; decision 
as to the probable end conditions of the luilding ; 
determination of the seismic amplitude of the founda- 
tion, eee on the above factors; caleulation of 
the fundamental periods of vibration of the building 
from the plans; selection of an earthquake of period 
and amplitude consistent with the required degree of 
earthquake resistance, for purposes of analysis; calcu- 
lation of the maximum forced deflections, moments, 
and shears caused by the assumed earthquake—the 
nodes vary with the end conditions, and with the 
departure from synchronism; distribution of the 
seismic shears and moments at the structural members 
at the various floors by considering both the inertia 
and the end conditions of the contributing members— 
see my “ Earthquake and Wind Design,” Engineering 
News-Record, November 1, 1934, page 553; detailing 
of adequate connections, and details; checking 
members for combined loading ; measuring the periods 

of vibration of the completed structure as a check on 
assumed end conditions and computed periods, deflec- 
tions, moments, and shears for the building as a whole ; 
and, remeasuring these periods after earthquakes have 
occurred as a check on the end conditions and struc- 
tural integrity of the building. In my method, both 
the earthquake and the foundations really play an 
important in the design and analysis, and are not 
“ simplified out of existence.” 
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Mr. Thornton states that “ the only interval of time 
that concerns an engineer is that during which the 
building is executing the forced vibrations that cause 
the damage.” I take it that he implies that the 
transient state may be more critical than the steady 
state of vibrations which my method considers. If 
Mr. Thornton limits his statement to an undamped 
system, I agree with him. A building, however, is far 
from being an undamped system. It always contains 
more or less internal damping, and as designed by me, 
often possesses considerable external damping. Damp- 
ing in a system sharply limits both the importance and 
duration of transient vibrations, so that steady state 
motion may be safely assumed. Particularly when it 
is considered that in my method the usual allowable 
unit stresses are used in design, it follows that the factor 
of safety inherent in the building is ample to take care 
of the temporarily increased stresses due to transient 
vibrations. 

Very truly yours, 

Jacos J. CRESKOFF. 


1810, Girard Trust Building, 
Philadelphia, Pa., 
U.S.A, 


August 26, 1935. 


To THe Epiror oF ENGINEERING. 


Srr,—As my previous comments refer to Mr, Cres- 
koff’s published accounts of his method, which may be 
examined by any engineer interested in the subject, in 
reply to Mr, Creskoff’s last communication I think I 
ni only repeat the observation expressed in the last 
paragraph of my former letter. 

Yours faithfully, 
D. LavGHARNE THORNTON. 

Shipley, 

September 7. 








THE HETEROGENEITY OF STEEL 
INGOTS. 


Tue Sixth Report on the Heterogeneity of Steel 
Ingots, submitted by a joint committee of the Iron 
and Steel Institute and the British Iron and Steel 
Federation to the Iron and Steel Industrial Research 
Council, was presented at the autumn meeting of the 
Iron and Steel Institute, in Manchester, pa Ban 
September 17. As has been the case with several of 
the previous reports, the present report is divided u 
into a number of distinct sections, each dealing with 
a particular aspect of the subject under consideration. 
The report is in the form of a bound book of 236 pages, 
and we are, therefore, only able to give a brief summary 
of the ground covered. 

It is stated in Section I, whieh constitutes the intro- 
duction, that 69 ingots, varying in weight from a few 
hundredweights to over 170 tons, covering a wide range 
of compositions, and cast from steel made by different 
processes, have now been examined. As time has 
passed, the Committee has endeavoured to make the 
records of each case as complete as possible, although 
finality has by no means been attained in this direction. 
As regards the examination of the various ingots, a 
uniform system has been followed from the commence- 
ment of the work, i.e., the examination of the plane 
exposed by sectioning along the longitudinal axis ; 
sulphur prints and macro-etchings have been presented, 
together with analyses taken at a number of critical 
positions. 

In Section II of the Report is to be found the account 
of the Committee’s further study of commercial ingots. 
These comprise examples 63, 64 and 65, which are 
imming steel ingots; example 66, an ingot of the 
Staybrite-type acid-resisting steel ; example 67, of the 
13 per cent. austenitic manganese-steel type; ex- 
ample 68, an incompletely killed steel low in carbon, 
silicon, and manganese ; and example 69, consisting of 
centrifugally cast steel. To facilitate comparison 
between one ingot and another, the numerical data 
have been collected in tables and an attempt has been 
made, as in the earlier reports, to express the magnitude 
of the segregation by means of an arbitrary function, 
namely, “ range per cent.” This index is arrived at by 
expressing as a percentage of the pit sample or mean 
analysis, the difference between the highest and lowest 
percentages of each element in the chill portion of the 
ingot, omitting the contents for the positions situated 
in the zone of high concentration in the head. 

In Sections II] and IV are set out the results obtained, 
to date, in the researches upon the oxygen content of 
steel. The first deals with the “ Origin and Formation 
of Inclusions,” by Professor J. H, Andrew and Messrs, 
T. Raine and J. B. Vickers, while the second consists 
of a “ Critical Examination of the * Vacuum Fusion’ 
Method for the Determination of the Total Oxygen 
in Steel,” by Mr. H. A. Sloman under the direction of 
Dr. ©. H. h, F.R.S. Professor Andrew and his 
collaborators have investigated the hot-extraction 





method and the iodine-solution method for the deter- 
mination of the oxygen content of commercial steels, 
and have compared the results obtained. The hot- 
extraction method consists in heating the steel to a 
temperature well above the melting point in a high 
vacuum. The oxygen is converted to carbon monoxide 
and the gases formed, chiefly CO, CO,, H, and N,, are 
collected and analysed. On account of the interference of 
sulphides and carbides of certain elements present in 
the steel, the values obtained by the iodine method 
are usually higher than those given by the hot-extrac- 
tion process. Generally speaking, it may be said that 
the higher the carbon content of the steel, the lower is 
the oxygen. Electric-furnace steel is remarkable for 
its low oxygen content. The authors claim that the 
addition of aluminium to molten steel appears to reduce 
all forms of free oxides in the steel, but does not remove 
the FeO which is in solution. This, they suggest, 
separates out during the cooling of the solid metal as 
free FeO, which appears in the iodine-separated 
residue, giving a relatively high value. The oxygen 
content of well-made converter steel also has a low 
value. The work by Mr. Sloman in Section IV refers 
to a research on the hot-extraction method carried out 
at the National Physical Laboratory. The investigation 
so far, has largely consisted of a critical examination 
of the sources of error and of the completeness of the 
reduction of the oxides likely to be present. It was 
found that the presence of a high manganese content, 
i.e., over 1-0 per cent., resulted in the necessity for 
cleaning out the ap tus more frequently. 

Sections V and VII consist of bibliographies; the 
former refers to the determination of oxygen in iron 
and steel, and the latter is on the subject of nitrogen 
in iron and steel. Section VI is entitled “ Note on the 
Determination of Nitrogen and Some Results,” and is 
by Dr. T. Swinden and Mr. W. W. Stevenson. The 
authors describe the method employed for the deter- 
mination of nitrogen in various steels, and quote the 
results obtained on a wide variety of steels. They 
state that no striking difference is found between acid 
and basic open-hearth steels, although it was noted 
many years ago by one of the authors that a large 
addition of coal in recarburising basic steel tended to 
give a higher nitrogen content in the resulting steel. 
There is, however, a consistently higher content of 
nitrogen in Bessemer steel, both acid and basic. It is 
of interest to note that in the case of a basic Bessemer 
rimming steel obtained from the Continent, the nitrogen 
in the rimmed portion is slightly but definitely lower 
than in the interior of the ingot. High-frequency 
electric steel, both direct-melted and “ duplexed ” from 
the basic open-hearth, gives values resembling those 
for open-hearth steel, and electric-arc steel appears to 
have a similar value. The nitrogen content of ferro- 
chromium may vary considerably, and this, no doubt, 
is responsible in a large measure for the variation in the 
nitrogen content of the high-chromium alloy steels. 
Evidence has also been obtained which shows that the 
nitrogen content of stainless steel definitely increases 
on repeated melting. 

Section VIII of the Report, which is also by 
Dr. Swinden and Mr. Stevenson, describes ‘“ Some 
Experiments on Gases in Iron and Steel and Their Effect 
on the Solidification of Ingots.’ It will be recalled 
that in the Fifth Report, Principal C, A, Edwards, 
F.R.S., and Mr. H. N. Jones presented a study of the 
influence of varying oxygen and carbon contents in 
iron upon the position of blow-holes in steel ingots, and 
some interesting views were advanced relative to the 
manufacture of rimming steel. The present research 
consists essentially of passing various gases through 
liquid steel and noting the effect on the soundness of 
the resulting ingots; it is the direct complement of 
the work already published by the Committee on the 
effect of carbon and oxygen on blow-holes in ingots. 
The present research supplies results of immediate 
practical significance, by providing a most satisfactory 
“ bird’s eye” view of the qualitative influence of the 
common gases, carbon monoxide; carbon dioxide, 
hydrogen, and nitrogen, upon the formation of blow- 
holes in ingots of rimming and killed steel. The 
dissimilar ‘effects of various gases are shown, and the 
possibility of promoting soundness by passing nitrogen 
is demonstrated for the first time as applied to steel. 

In Section LX, Professor J. H. Andrew and Mr. H. 
Elliss deal in an interesting manner with a new aspect 
of the influence of the gas content on the properties of 
steel. Small ingots of steel were melted under a high 
vacuum, and Tensometer test pieces were examined. 
It has been found that the result of melting steel in a 
vacuum is to remove a relatively large percentage of 
the carbon and the greater portion of the manganese, 
along with almost the whole of the oxygen. The resu!t 
of vacuum melting is a reduction in the values of all 
tensile properties, including the maximum stress and 
the elongation. On remelting the vacuum-melted speci- 
mens in hydrogen and nitrogen, respectively, at 4 
pressure of 12 em., the tensile properties are improved, 
whilst remelting in carbon monoxide gas, also under 
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12-cm. pressure, causes an appreciable increase in the 
yield and maximum stress, owing to the increased 
amount of oxygen in the steel. The variation produced 
by nitrogen, hydrogen, and oxygen is very marked in 
the resulting microstructures, and an explanation of 
the effect produced by these gaseous elements is based 
on their effect on the change points of steel, and on the 
position of the eutectoid. The authors claim that the 
ratio between the oxygen and earbon contents would 
appear to be regular for plain carbon steels. 
Segregation in Steel Ingots,” by Professor J. H. 
Andrew and Mr. E. M. Trent, is the title of Section X. 
In this contribution, small chill castings, weighing 
about half a hundredweight, made by the crucible 
process after blowing air, hydrogen, and nitrogen 
through the molten metal just prior to casting, were 
sectioned and examined, and compared with ingots of 
similar weight killed with aluminium. Chemical 
analysis, macro- and sulphur-printing lead the authors 
to deduce that the segregation of sulphur, phosphorus, 
and carbon is closely associated with the blow-holes, and 
a theory is put forward in which the suggestion is made 
that when gas, either hydrogen or carbon-menoxide, 
attains a certain concentration in that portion of the 
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liquid which is last to solidify, it will, under certain 
conditions depending on the rate of freezing, force out 
the impure liquid, thereby concentrating the impurities 
in the surrounding parts of the metal. Aluminium, by 
its action in preventing gas formation, prevents blow- 
holes and segregation. The authors claim that small 
ingots cast in heated moulds have provided further 
evidence for this theory. 

Section XI of the Report deals with “‘ The Influence 
of Casting Temperature upon the Position of Blow 
Holes in Steel Ingots of Varying Oxygen and Carbon 
Content.” It is by Principal C. A. Edwards, F.R.S., 
Dr. R. Higgins, and Messrs. M. Alexander and D. G. 
Davies, and contains an account of further work upon 
the position of blow-holes in steel ingots. In the paper 
published in the Fifth Report, Principal Edwards and 
Mr. Jones, as already stated, described the effect of 
varying contents of oxygen and carbon in the steel. 
In the present investigation it was decided, first of all, 
to study the types of ingots produced by variation of 
the casting temperature with steel of different oxygen 
and carbon contents, and also to show the effect of 
mould design and mould temperature on ingots of 
similar type. The first part of the investigation has 





although in one or two cases slight differences were 
observed, corresponding to a variation in the thickness 
of the mould, the size of the ingots under consideration 
was probably too small to show any appreciable effect. 
Similarly, inconclusive results were obtained in the 
experiments involving variation of the mould preheat, 
and mould shape. 

In Section XII, which bears the title ‘““ The Constitu- 
tion of Steel and the Influence of Differential Solidifica- 
tion upon Segregation in Steel Ingots,” is to be found 
a theoretical discussion by Dr. L. Northcott at the 
Committee’s invitation, Dr. Northcott attempts, in 
Part I of his contribution, to ascertain the form in 
which the elements, carbon, silicon, manganese, phos- 
phorus, sulphur and oxygen are present in both liquid 
and solid steel, Observations are made on the results 
of the investigations of various workers, and from 
these he arrives at the conclusion that these elements 
are present as compounds with either iron or man- 
ganese. In many instances the results of various 
workers are found to be at variance with each other. 
This is not surprising, since with the data available 
different deductions can be justified. In Part II of his 
contribution, Dr. Northcott discusses the influence of 
differential solidification on the segregation effects in 
steel ingots. As regards major segregation, the ex- 
planation is still unsettled. He is of the opinion that 
differential solidification is the primary cause, and that 
the phenomenon is aided by movements in the liquid 
steel caused by one or more of the following: Gas 
evolution, convection currents, turbulence resulting 
from casting, and differences in specific gravity. In 
the Committee’s opinion, Dr. Northcott has given a 
useful summary of the state of the theoretical position 
up to date, which provides a most useful basis for 
further argument. It is clear, however, that additional 
work is required before a complete knowledge of what 
happens during the solidification of a steel ingot 
becomes available. 








MAGNETIC ORE SEPARATOR. 


THe use of a belt-conveyor passing through a 
magnetic field for the separation of ferrous material, 
such as iron scrap from foundry sand, is familiar, but it 
is not so well known that the principle can be applied 
equally successfully to deal with bodies which are only 
feebly magnetic. The ores of wolfram, monazite 
magn¢tite, ilmenite, zircon, &c., may, for instance, 
be extracted together, and, as the various minerals 
have magnetic properties of differing magnitude, 
advantage is taken of these differences to separate 
them. An ore separator for this purpose is manufac- 
tured by Messrs. Electromagnets, Limited, 2, Church- 
street, Colmore-row, Birmingham, 3, and is illustrated 
in Fig. 1 annexed. The belt conveyor can be made 
out running through the base of the machine. The 
powdered ore is fed on to the top strand of the belt by 
means of a special distributing device on to the chute 
seen at the right hand. The ore is carried under a 
series of rotating discs, in this case three, the faces of 
which are furnished with specially-shaped crown teeth. 
Under the top strand of the belt are arranged a number 
of electromagnets which, by induction, magnetise the 
teeth of the discs. The distance between the electro- 
magnets and the disc teeth affects, of course, the 
strength of the magnetic field of the teeth, so that, by 
tilting the discs in the horizontal plane, their opposite 
sides can be given different field strengths, and, with 
three discs, six fields each differing in strength, through 
which the ore has to pass, can be provided. 

The front edge of the first disc has the weakest field 
and picks up those portions of the ore which are most 
strongly magnetic. Each succeeding disc edge having 
a stronger field than its predecessor, picks out in its 
turn those portions of the ore which are less magnetic, 
until complete separation has been effected. The dia- 
meter of the discs is greater than the width of the belt 
so that there is an overlap on each side. These over- 
lapping portions are outside the field of the electro- 
magnets below the belt, and wipers are fixed at them 
which clear the disc teeth of the adherent ore and 
deposit it in an appropriate chute or container. The 
strength of the magnetic field of the disc teeth can be 
controlled not only by tilting the discs, but by adjust- 
ing the circuits of the electro-magnets. The tilt- 
adjusting gear of the discs is fitted with an indicator, 
showing both the angle of tilt and the distance of the 
discs from the electro-magnets, so that each disc may 
be set to the position found best for Sav. paeweenies 
combination of ores. The machine is, therefore, very 
flexible and has proved effective and economical in use. 

Another form of belt conveyor is shown in Fig. 2. In 
this case, the magnetic field is created at the delivery-end 
pulley of the belt. In this pulley, known as the “ Rota- 
flux,” multipolar magnets are employed which create 
deep impinging magnetic barrages, through which the 
material must fall. Neutralised end poles are fitted so 








that, should the belt travel to one side of the pulley, no 
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cause risk of damage by getting under the belt. The 
machine, as illustrated, is intended for treating sintered 
ores, but it is equally effective for extracting swarf and 
small mixed scrap from refuse or non-ferrous material. | 
The material is fed on to an inclined chute the entrance 
to which is provided with a regulating gate. The 
current-collecting gear on the Rotaflux pulley is com: | 
pletely housed in, and the whole machine is carried on, 
a strong frame of steel joists. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, part iculars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case. 

Duplex Horizontal Pumps, motor-driven, for cementing 
oil wells, Argentine State Oilfields, Buenos Aires; 
October 9. (T.Y. 5,275.) 

Indoor Switchgear for Henderson substation, including 
slate panels with steel framework, O.C.B. control switches, 
and operating indicators, Public Works Department, 
Wellington, N.Z.; January 14, 1936. (T.Y. 10,104.) 

Transformers, three, 1,667-kVA, oil-immersed, self- 
cooled outdoor type. Public Works Department, Wel- 
lington, N.Z.; January 14, 1936. (T.Y. 10,105.) 

Transmission-Line Hardware, comprising coach screws, 
bolts and nuts, washers and eyebolts. Public Works 
Department, Wellington, N.Z.; November 19. (T.Y. 
10,106.) 

Buffer Nuts, mild-steel, hexagon, tapped. 
African Railways and Harbours, Johannesburg ; 


South 
Octo- 





ber 28. (T.Y. 10,108.) 
December 12. (T.Y. 


Fans, ceiling, direct-current ; 
December 5 (T.Y. 


| 

10,109); and alternating-current ; | 

10,111); also alternating- and direct-current table fans ; | 

January 9, 1936 (T.Y. 10,110). Indian State Depart. | 

ment, New Dethi. 

Electric Motors and Switchgear, comprising 48 splash- | 
proof motors and 26 double-pole automatic switches. | 
Argentine State Railways, Buenos Aires; October Lb. | 
(T.Y. 10,113.) 

Submarine Cable, 1,520 yards, lead and antimony | 
covered. Posta and Telegraph Department, Melbourne ; 
October 15. (T.Y. 10,114.) 

Water-Supply Installation, including excavation, foun- 
dation and construction work, also motor-driven pumping 
emer water-purification plant, and pipes and fittings. 

-rieska Municipality, South Africa ; October 28. (T.Y. 

5.280.) 

Steels, 63,570 kg., for springs, stays, tools, &e. Angen- 
tine State Railways, Buenos Aires; October 14. (TY. 
5,281.) 

Steel Bridge Spans, eight, each of 5-5 m., and one of 
10-80 m Argentine State Railways, Buenos Aires ; 
October 17. (T.Y. 5,282.) 

Steel Tubes, 1,200 boiler, and 140 stay. Argentine 
State Oilfields, Buenos Aires; October 9. (T.Y. 5,283.) 

Road Vehicles, comprising four flushing, three sprinkler, 
and three sweeping cars, two refuse collectors, one 
gulley emptier, three heavy and three light lorries, and 
one steam lorry. Ministry of Public Works, Tanzim 
Department, Egypt ; October 31. (T.Y. 5,286.) 

Pumping Set, clectrically-driven, for Arish Barracks. 
Ministry of Public Works, Mechanical and Electrical 
Department, Egypt; October 19. (T.Y. 5,290.) 

Coupling Rods. Controller of Stores, N.W. Railway, 
Lahore, India; October 15. (T.Y. 5,291.) 

300 m. of cable ; two fairleads 
Argentine State Railways, 
(T.Y. 5,292.) 

Stores 


Capatans, electric, two ; 
and eight electric hoists. 
Buenos Aires ; October 16. 

Tyre-Boring Machine. Indian 
Simla ; October 3. (T.Y. 5,293.) 

Pumping Sets, two single-cylinder double acting 
motor-driven. The Argentine State Oilfields, Buenos 
Aires; October 14. (T.Y. 5,295.) 


Department 








Pants InrerNationar Trape Farra.—The authorities 





of the Foire de Paris, the head office of which is at 23. 
Rue Notre Dame des Victoires, Paris, have asked us 
again to remind our readers that a reference library 
of catalogues and other publications of the French 
exhibitors at the Fair has beon established at the London 
office, 17, Tothill-street, S.W.1. British firms are 
invited to consult these vublications at any time, and. 
should they so desire, they can be placed in touch, through 
the London office of the Fair, with any French firm 
dealing in the goods in which they are interested. 


; Income Tax CHart-Manval The 20th edition of 
Tolley’s Income Tax and Sur-Tax Chart-Manual has now 
been published. This contains full particulars regarding 





income -tax rates, allowances and abatements for 1935-36, 
and the 31 previous years. The numerous legislative | 
alterations of recent years, up till and including the 
Finance Act of 1935, are set out in detail. The Chart- 
Manual, including the Irish Free State Supplement, may 
be obtained, price 49. post free, from Mr. C. H. Tolley, | 
107, Tierney-road, Streatham-hill, London, 8.W.2, or 
from the publishers, Messrs, Waterlow and Sons, Limited, 
London-wall, E.C.2, 
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CONTRACTS. 


Messrs. Tue Generat Evecrric Company, Limirep, 
Magnet House, Kingsway, London, W.C.2, have secured 
a contract for 12 months’ supplies of Osram lamps 
from the Southern Railway Company. 

Messrs. Tue British THomson-Hovuston CoMPAny, 
Liirep, Crown House, Aldwych, London, W.C.2, 
are supplying their B.T.H. Diron lanterns, each of which 
houses a 400-watt Mazda Mercra lamp, for the lighting 
of all the main roads administered by the Leyton autho- 
rities. The extended scheme applies to Whipps Cross, 
High-road, Leytonstone, Cambridge Park-road, Cann 
Hall-road, Crownfield-road, and High-road. Diron 
lanterns to the number of 259 will be used on tram 
standards, and eight will be mounted on new posts. 
These, together with the units already erected in the 
Lea Bridge-road, make a total of 455 points. 

Messrs. THe Mirraiters Watson Company, LIMITED, 
Scotland-street, Glasgow, have obtained a contract 
for a further set of pumping plant for the Mid-Kent 
Water Company, to be installed at the Newnham pumping 
station. e equipment comprises two ——— 
turbine-type borehole and booster pumps, each capa’ 
of delivering 40,000 gallons of water per hour against a 
total head of 740 ft., when running at a speed of 1,160 
r.p.m, The pumps are independently driven by Diesel 
engines of the four-stroke, airless-injection type, capable 
of developi 266 brake horse-power when running at 
310 r.p.m. Two 22-kW generators, driven by V-rope 
pulleys, from an extension shaft of the bevel gears 
of the pumping sets, switchgear, and other equipment, 
are also included in the contract. 

Messrs. MircHec. ENGINgERING, Lrurrep, 1, Bedford- 
square, London, W.C.1, have received an order for two 
210,000-lb. Loeffler boilers (steam pressure 2,000 Ib. 
per square inch, temperature 940 deg. F.), which will be 
installed at the Brimsdown station of Messrs. The North 
Metropolitan Power Station Company, Limited. The 
boilers will be constructed in England, and delivered 
and erected by Messrs. Mitchell Engineering, Limited. 
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Factory Organisation and Administration. By L1.-Cot. 
Hueco Diemer. Fifth edition. London: McGraw- 
Hill Publishing Company, Limited. [Price 24s. net.] 

Fans. By Pror. Tazoporr Baumeister, Jr. London: 
McGraw-Hill Publishing Company, Limited. [Price 
21a. net.) 

Heating and Air Conditioning. Formerly published 
under the title of Heating and Ventilation. By Joun 
R. Auten and J. H. Watker. With a chapter on 
Hot-Water Heating Systems, by Dr. F. E. Gresecke. 
Fourth edition. London: McGraw-Hill Publishing 
Company, Limited. [Price 24s. net.] 
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Line of Power Services. Compiled and edited by 
E. J. Tanecerman. London: McGraw-Hill Publishing 
Company, Limited. [Price 24s. net.]} 
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Health, By Mason Artruur J. Martin. London: 
MacDonald and Evans. [Price 16s, net.] 
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H. Cospey Turner and E. H. W. Banner. London: 
Chapman and Hall Limited. [Price 15s. net.] 

Transactions of the Institution of Chemical Engineers. 
Volume 12. 1934. London : ices of the Institution. 





PERSONAL. 


Mr. C. O. Riptey is retiring from the staff of the engine 
works department of Messrs. Vickers-Armstrongs 
Limited, Vickers House, Broadway, London, 8.W.! 
The sales and service section of the department will be 
carried on as heretofore at the London office, under the 
control of Mr. N. Shapton and Mr. G. H. Ridley. 

Mr. G. FeaTHER, late joint managing director of Messrs. 
William Asquith, Limited, Halifax, has joined the staff 
of Messrs. James Archdale and Company, Limited, 
Birmingham, as chief engineer of their Worcester works. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 


Scottish Steel Trade.—Active conditions still rule in 
the Scottish steel trade, and with order books well filled 
the present position of the industry is extremely satis. 
factory. The demand from the shipyards is, perhaps, 
only a fraction of what it might be, but producers o/ 
heavy steel are very hopeful of some improvement in 
the near future. On the other hand, the demand for 
structural sections is much larger of late, and the recent 
Government order for new aerodromes has given «a 
further fillip to the trade, as local firms will,be called upon 
to supply from 10,000 tons to 15,000 tons of steel sections. 
The Plask steel sheet makers are as busily employed as 
ever, meeting the home demand for sheets, and the 
current output is on a large scale. Galvanised sheets are 
still very dull, but — gauge sheets for export are 
slightly better, and the Argentine is a potential buyer 
of a fair tonnage. Prices are firm and the following are 
the current market quotations :—Boiler plates, 9/. iv. 
per ton ; ship plates, 8/. 15s. per ton ; sections, 81. 7s. 6d. 

r ton; black-steel sheets, } in., 8. 10s. per ton, and 

0. 24 gauge, in minimum 4-ton lots, 111. per ton ; and 
galvanised corrugated sheets, No. 24 gauge, in minimum 
4-ton lots, 131. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—There has been no change in 
the state of the malleable-iron trade of the West of Scot- 
land and the output of bar iron and re-rolled steel bars 
is very satisfactory. The order books are filled suffi- 
ciently well to ensure steady running of plant for the 
immediate future. Prices are unchanged and are as 
follows :—Crown bars, 91. 15s. per ton for home delivery 
and 91. 5s. per ton for export ; and re-rolled steel bars, 
81. 12s. per ton for home delivery and 71. 10s. per ton for 
export. 

Scottish Pig-Iron Trade.—A strong tone continues to 
prevail in the pig-iron trade of Scotland, and as the 
current demand is so steady the daily output is quickly 
absorbed. Steel makers in particular are consuming a 
large tonnage of material and practically every ton 
produced is being taken up. Deliveries of foundry iron 
are also very satisfactory at the present time. The 
export side of the trade is still ne S| quiet and the 
weekly figures make a poor showing. The following are 
to-day’s market quotations :—Hematite iron, 73s. 6d. 
per ton, and basic iron, 70s. per ton, delivered at the 
steel works; and foundry iron, No. 1, 72s. 6d. per ton, 
and No. 3, 70s. per ton, both on trucks at makers’ 
yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last GiahiemSteptenteer 14, only amounted to 29 tons 
overseas, During the corresponding week of last year 
the figures were 150 tons overseas and 326 tons coast 
wise, making a total shipment of 476 tons. 








Tue R.M.S. “ Otymrpic”’ aNp JAaRROW-ON-TYNE. 
Messrs. T. W. Ward and Company, Limited, Albion 
Works, Savile-street, Sheffield, who own Palmers’ 
Shipyard at Jarrow-on-Tyne, have acquired for demoli- 
tion the famous R.M.8. Olympic, through Sir John Jarvis, 
who purchased the liner from the Cunard White Star 
Company. Launched in 1910, the Olympic is a triple- 
screw steamer having a gross tonnage of 46,439, an 
overall length of 882 ft., a beam of 92 ft. 7 in., and a 
depth of 59 ft. She was a sister ship of the Titanic. 
Sir John Jarvis, the High Sheriff of Surrey in 1934, 
which county has adopted Jarrow, has been unremitting 
in his efforts to help the distressed town, and his latest 
activity in co-operation with Messrs. Ward, will give 
confidence to the unemployed in the Jarrow area. The 
a uy is lying at Southampton and an yeah 
will be given to the public of inspecting her furnishings 
and fittings before these are offered for sale by auction. 


Sree. Founpry i Sourn Arrica.—A new steel 
foundry now nearing completion at Benoni, Transvaal, 
we are informed, will shortly reach the production stage. 
The enterprise is the result of collaboration between 
Messrs. The Standard Brass and Iron Foundry, Limited, 
who are associated in South Africa with Messrs. J. Stone 
and Company, Limited, Deptford, London, 8.E.14, 
and Messrs. Edgar Allen and Company, Limited, mageaies 
Steel Works, Sheffield, 9. When the foundry is completed, 
Messrs. The Standard Brass and Iron Foundry will 
possess three modern foundries for the production of 
bronze, iron and steel castings. The steel will be melted 
in an electric furnace and the foundry will be equipped 
with all the latest improvements. Experienced foundry- 
men from Messrs. Edgar Allen are now co-operating !" 
organising the new foundry, which will produce not only 
the general run of engineering castings, but various 
alloy-steel castings for special purposes. Messrs. Edgar 
Allen (South Africa), Limited, will undertake the sale in 
South Africa and Rhodesia of the products of the new 
steel foundry in conjunction with the rary, | organisation 
of Messrs. The Standard Brass and Iron Foundry. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Producers of Cleveland 
pig-iron are in @ very strong position at the moment and 
have little need to seek orders; indeed, conditions in 
the Cleveland pig branch of trade do not admit of much 
expansion of business. Stocks have been virtually 
cleared for some time, and the much restricted output is 
taken up as it becomes available, mainly for use at 
British works. Deliveries to home customers and to 
buvers in Scotland are expected to increase, but there 
seems little promise of early material expansion of 
transactions with Continental firms. Makers are not 
disposed to discuss export trade, and second-hands have 
command of only small quantities to offer to cus- 
tomers abroad. A little further expansion of demand for 
Cleveland iron would necessitate prompt movement in 
the direction of enlargement of production. Market 
values keep at the equivalent of No. 3 grade of iron at 
67s. 6d. for use on Tees-side, 69s. 6d. delivered to North 
of England areas beyond the Middlesbrough zone, 
67s. 3d. delivered to Falkirk, and 70s. 3d. delivered to 
Glasgow. 

Hematite.—Output of East Coast hematite pig-iron 
is barely sufficient to meet current needs, and the 
moderate accumulations at the blast-furnaces are almost 
entirely allocated for use at makers’ own consuming 
departments or are sold. As in the Cleveland pig branch, 
makers are disinclined to negotiate with Continental 
customers, and continued obstacles to export trade 
restrict second-hand sales abroad. Italian buyers are 
keen to place orders, and merchants would doubtless sell 
to them extensively if reliable assurance of prompt 
payment for deliveries was forthcoming. Fixed delivery 
quotations are firmly adhered to on the basis of No. 3 
quality of iron at 71s. here, 72s. supplied to Tyneside, 
73s. 6d. supplied to various parts of Northumberland and 
Durham, 78s. 6d. to the Sheffield area, 84s. 6d. to 
Birmingham and 74s. to Scotland. 

Foreign Ore.—Imports of foreign ore in fulfilment of 
old contracts continue on a large scale, but new business 
is almost confined to transactions in small parcels for 
particular purposes. The market price of best rubio 
remains at 17s. 6d. c.i.f. Tees. 

Blast-Furnace Coke.—Sellers of Durham blast-furnace 


coke are anxious to book orders but are reluctant to 
make price concessions, and continue to ask 19s. for 
good medium qualities delivered to Tees-side works. 


Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are heavily sold, 
and expect to receive further substantial orders. Subject 
to the usual rebates, the following are among the 
principal market quotations for home consumption : 
Common iron bars, 91. 12s. 6d.; packing (parallel), 81. ; 
packing (tapered), 101. ; steel billets (soft), 51. 12s. 6d. ; 
steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
7l. 128. 6d.; iron and steel rivets, 117. 10s.; steel ship 
plates, 81. 158.; steel angles, 81. 7s. 6d.; steel joists, 
8l. 15s.; heavy!sections of steel rails, 41. 10s. for parcels 
of 500 tons and over, and 91. for smaller lots; and 


fish plates, 127. 10s. Black sheets (No. 24 gauge) are 111. 
for delivery to home customers, and 91. 5s. f.o.b. for 
shipment abroad; and galvanised corrugated sheets 


(No. 24 gauge) are 131. for delivery to home customers, 
and Ill. 5s. f.0.b. for shipment overseas. 

Secrap.—One or two branches of the scrap market are 
active. Consumers of heavy steel are keen to place 
orders at 52s. 6d., and there are buyers of light cast-iron 
at 42s. 6d., while machinery metal commands 54s. 








NaTIOoNAL Roap-Transport CONFERENCE.—Under 
the auspices of the Commercial Motor Users’ Asso- 
ciation, 50, Pall Mall, London, S.W.1, a National 


Road-Transport Conference will take place at Southport 
from September 23 to 25. The headquarters will be at 
the Prince of Wales Hotel, and morning and afternoon 
sessions will be held on September 24 and 25. Four 
subjects will be discussed, namely, “‘ Steps that have been 


taken to solve -the Transport Problems of the Country,” 
introduced by Brig.-General Sir H. Osborne Mance, 
K.B.E.; “The Control of Traffic in Towns and the 
Open Country,” by Major Michael J. Egan, O.B.E. ; 
“What Amendments are Necessary to Legislation 
Affecting Goods Vehicles and Public Service Vehicles,” 


by Mr. H. Backhouse, Jr.; and “ Rationalisation of 
Distributive Road Transport,” by Colonel Arthur 
Jerrett. A number of visits to works and social functions 
have been arranged. 


Tue Late Mr. W. Burrerwortx.—It is with regret 
that we record the death, at a nursing home in 


Altrincham, on September 1, of Mr. Walter Butterworth, 
senior, M.A., J.P. Mr. Butterworth, who was born in 
Manchester in 1862, was chairman of the directors of the 
firm of Messrs. Butterworth Brothers, Limited, Newton 
Heath Glass Works, Manchester, 10. He had to begin 
work at an early age, but studied diligently in his spare 
ae at Owens College and other institutions, eventually 
— ng an accomplished linguist. The University of 


hester conferred upon him the honorary de of 
~ A. in 1924. Mr. Butterworth was made © debtor of 
—. Butterworth Brothers, Limited, in 1886, and 
ecame chairman in 1894, a position he continued to 
Secupy until his death. He was thus chairman of the 
Giestors for 41 years. Mr. Butterworth was a prominent 
gure in the public life of Manchester. He served for 
eight years on the Manchester City Council, was a Justice 
of the Peace, and also carried out much other useful 


public work. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


Welsh Coal Situation.—The situation in the Welsh 
coal trade continues to grow more unsatisfactory. 
Unemployment is increasing and labour unrest is pret he 
developing, so that new business is more and more 
difficult to arrange. Some days of gales of great violence 
have thrown steamers out of loading position, and until 
this difficulty can be overcome it is impossible to forecast 
subsequent business. Shipments of coal and coke, in- 
cluding bunkers, from Wel rts of the Great Western 
Railway Company last week were only 340,700 tons, 
one of the lowest totals this year, excepting holiday 
periods. This quantity was 13,800 tons less than in the 
previous week and 98,000 tons less than in the correspond- 
ing period. The decline was distributed between all the 
ports. Domestic requirements were a little heavier, 
the advance of the season bringing the autumn calls, 
but owing to the extended use of electricity and gas for 
household requirements, there is a steady shrinkage in 
the demand. Industrial calls are well maintained, and 
most works have substantial stocks which will provide 
for their needs for some months in the event of the 
Welsh miners carrying into effect the threat of labour 
troubles. As the French coal import quota cut of 
10 per cent. will not be restored before the end of Novem- 
ber, there is no hope of making good recent losses in that 
direction. Shipments to Italy will not regain their 
former levels until the Italians are prepared to pay 
up for coal supplied in recent months and give an 
assurance of prompt payment for future deliveries. The 
Welsh miners’ leaders appear to be growing more forcible 
in their threats of action. Some thousands of men 
employed by the Ocean Coal Company have declared 
their intention to cease work unless they are able to 
secure 100 per cent. membership of the Miners’ Federa- 
tion this month. The South Wales Coal Conciliation 
Board will meet on September 30 to consider the applica- 
tion of the coalowners that the minimum wage rate 
shall be reduced from 22} per cent. to 20 per cent. above 
the standard of 1915, with a corresponding reduction in 
subsistence wages for day workers, and the demand of 
the miners for the increase of 2s. per shift in wages. 
These demands will certainly be referred to the arbitra- 
tion tribunal appointed by the Ministry of Labour and 
the Secretary OP Mines, and pending the decision it is 
very difficult to arrange new contracts. The Welsh 
Miners’ Wages Agreement made in October, 1934, was 
for three years and it remains to be seen whether the 
Welsh miners will now repudiate it. 


Iron and Steel Position.—There seems every prospect 
of improving conditions in the iron and steel and allied 
trades of South Wales and Monmouthshire for several 
months at least. The progress of the new Dowlais- 
Cardiff steel works of Messrs. British (Guest Keen 
Baldwins) Iron and Steel Company, Limited, which are 
to be completed —~ J in the coming year, is unchecked and 
is giving substantial employment. Newport Corporation 
have given approval to the plans of Messrs. Whitehead 
Iron and Steel Company, Limited, for important exten- 
sions of the Cwrtybella works. Actually these additions 
have made such progress that completion is expected 
in a few weeks, The additional plant will give wider 
hot-rolled strip in coils, while the new American electrical 
four-high reversing mill will give a substantial output 
of high-grade cold-rolled strip. The return from holidays 
of Sir Wm. Firth, chairman, and Mr. Cyril Watts, lately 
secretary and now director, of Messrs. Richard Thomas 
and Company, Limited, have caused the revival of hopes 
of an arrangement to induce the company to extend 
operations in South Wales rather than remove tinplate 
works from the district to Lincolnshire. So far, however, 
no definite statement is forthcoming. Mr. W. Robson 
Brown, the managing director of the Old Castle Tinplate 
Works, Llanelly, has returned from a business visit to 
Canada with substantial orders, but he has declined to 
ive details. Contracts recently made with a number of 
ocal authorities for water supply will mean a considerable 
tonnage of iron and steel piping for works in the district 
while there will be large quantities of cast-iron pipes 
required for extensive contracts for sewers to be laid in 
areas where disturbed ground requires this class. No 
changes are reported in official prices. 








BrakeE-Erricrency Inpicator.—There can be little 
question that a very appreciable number of accidents on 
the roads are due to ineffective brakes, and an inexpensive 
instrument by means of which brake efficiency can 
tested should therefore prove of considerable value. 
Such an instrument has now been put on the market 
by Messrs. Ferodo, Limited, Chapel-en-le-Frith, under 
the name of the Ferodo Brake Efficiency Indicator. In 
essentials it is a simplified form of the Tapley Pendulum 
Gradient Meter, described in ENGINEERING, vol. cxxxvi, 
page 341 (1932). In the Ferodo indicator a ball is 
enclosed in a tube supported on a pivot towards the rear 
end, and normally resting with a forward inclination 
against a stop. en the vehicle is retarded, the ball 
runs up the tube, and if the retardation is sufficiently 
rapid, passes the pivot and tilts the tube against a 
second upper stop, this movement being indicated by the 
outer end of the tube, which carries a coloured indicating 
signal, registering with an opening in the window of the 
case. There are three tubes pivoted at different angles 
in*the standard indicator, whose movements, r tively, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—The local staple trades are more than 
holding their own. Many works have sufficient work 
on hand to keep them employed at current capacity 
until early in the New Year. Business in raw and semi- 
finished materials has been maintained. There is a 
strong demand for basic steel billets. Consumption 
of acid steel is improving. Sales of scrap tend to become 
larger. Sheffield Chamber of Commerce have received 
an inquiry from a firm in Hamburg wishing to buy old 
metals from this locality. Makers of steelworks and 
ironworks machinery are booking more orders on inland 
account. One firm has despatched to South Wales a 
continuous sheet, bar and billet mill weighing over 200 
tons. The mill is to be used for the rolling of both 
billets and sheet and bar steel from the initial section 
down to the finished size entirely automatically, without 
handling in any way, the material being guided through 
the various stands by rolls, Sheffield Chamber of 
Commerce are beginning to handle more inquiries from 
prospective customers abroad who wish to trade with 
this area. Among the latest are one from Denmark for 
wire ropes, and wire for the making of wire ropes ; from 
Australia for precision tools, including micrometers, 
calipers and all kinds of gauges; from Rotterdam for 
hand hammers, sledge hammers, and tools; and from 
Rio de Janeiro for general ircnmongery. The special 
steel branches are accounting for big outputs. Stainless 
materials are in active demand by the cutlery and tool 
and implement trades, Output of automobile steel 
and fittings is well in excess of that of a year ago. The 
tool trades report progress. Not only are inland needs 
more substantial, but overseas connections are extending. 
Trade in fine-measuring instruments shows a rise. One 
local firm has supplied to the Admiralty during the 
past few months 20,000 spring dividers in addition to large 
numbers of calipers, screwdrivers, scribers, and other 
kinds of engineers’ small tools. The general demand 
for the latter products is considerable. An active trade 
continues to be done in hacksaws and blades, twist 
drills, and milling cutters. Other progressive lines are 
machine knives, tobacco knives, and certain types of 
saws. Business in files is improving. Farm and garden 
implements have declined on inland account. Road- 
making tools are in strong request. 


South Y orkshire Coal Trade.—The majority of pits have 
resumed operations following the Doncaster Race Week 
stoppage. The restricted output has caused little 
inconvenience. Certain kinds of fuel are in short supply 
in connection with export needs. The inland position 
has undergone little change. There is a strong home 
demand for manufacturing fuel. Steam coal is selling 
better. The housecoal market shows signs of improve- 
ment. London and South of England customers are 
beginning to buy for winter stocking purposes. There 
is a better call for foundry and furnace coke. Gas coke 
is a stronger medium. Quotations are: Best branch 
handpicked, 23s. to 25s.; Derbyshire best house, 19s. 
to 2ls.; Derbyshire best brights, 16s. 6d. to 18s. ; 
best screened nuts, 16s. to 17s.; small screened nuts, 
15s. to 15s. 6d.; Yorkshire hards, 16s. 6d. to 17s. ; 
Derbyshire hards, 16s. 6d. to 17s. ; rough slacks, 8¢. to 9s. ; 
and nutty slacks, 7s. to 88. 6d. 








EvurorEAN TRANSCONTINENTAL HiGHwAy.—A _ con- 
ference on the proposed transcontinental road from 
London to Istanbul, Turkey, to be named the European 
Highway No 1, has lately been held at Budapest. Con- 
vened by the Hungarian Government, it opened on 
September 10, and continued until September 14. Its 
aim is the rationalisation of the organisation existing 
in each country for the completion of this model highway 
traversing the whole continent of Europe. The meeting 
was unique, it being stated that this is the first occasion 
on which a number of nations have collaborated in the 
construction of a truly international road. The Govern- 
ments of Great Britain and of her Overseas Dominions, 
and of Belgium, Germany, Austria, Yugoslavia, Bulgaria 
and Turkey, all sent delegates, and Major F. C. Cook, 
D.8.0., M.C., Chief Engineer, Roads Department, Minis- 
try of Transport, was this country’s representative. 
Sir Stenson Cooke, general secretary of The Automobile 
Association of Great Britain, Fanum House, New Coven- 
try-street, London, W.1, represented |’Alliance Inter- 
nationale de Tourisme, of which he is vice-president. 
The idea of a transcontinental road was conceived by 
the Automobile Association in 1930 and adopted wit 
complete unanimity by the A.I.T. The Automobile 
Association has surveyed the whole length of the route 
in collaboration with British car expeditions, and eventu- 
ally it is intended that the highway shall form the 
nucleus of a system of grand-trunk roads, across Asia 
to Calcutta, and through Africa to Cape Town. Already 
a good deal of useful construction work has been accom- 
plished along the European section of the route, which, 
in its completed form, will be a modern highway for all 

1 of traffic, and not an autostrada for private cars 





indicate whether braking efficiency is being fully main- 
tained, when the efficiency has fallen to the lowest 
allowable limit, and when the efficiency has become 
dangerously low. Full particulars of the instrument, 
and also of the Tapley meter, are given in a booklet 
entitled Concerning Brakes; published by Messrs. Tapley 
and Company, Tolton, Southampton. 








only. The highway runs from London, via Maidstone 
and Folkestone, to Dover, and, from Calais passes through 
Brussels, Cologne, Nuremberg and Vienna to Budapest. 
From this point the route forks, one branch continuing 
through the Balkans, via Belgrade, Sofia and Edirne 
(Adrianople), to Istanbul, while the other branch goes 
via Bucharest, to Constanta, on the Black Sea coast. 
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DISINTEGRATOR GRINDING MILL. 


CONSTRUCTED BY MESSRS. THE BRITISH REMA MANUFACTURING COMPANY, LIMITED, ENGINEERS, HALIFAX. 
(For Description, see Page 314.) 
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BOILER EXPLOSION INQUIRIES. 


From time to time our columns contain summaries of 
the reports of the inquiries held by the Board of Trade 
into accidents from boilers, steam pipes, stop valves, 
economisers and the like, but the published reports from 
which our summaries are made, form only a fraction of 
the total number of investigations made by the Board of 
Trade surveyors. A full list is given in the recent report 
upon the Working of the Boiler Explosion Acta, 1882, and 


1890, during the year 1934. Seventy-five explosions 
in all were the subject of investigation. Twenty 
were connected with explosions in boilers, 20 with the 
failure of tubes in bakers’ ovens, and 18 with accidents 
to steam valves, pipes and connections. In the Acts | 
the term “ boiler’’ means any closed vessel for gener- 


ating steam, or for heating water, or other liquids, 
or into which steam is admitted for heating, steaming, | 
&c. Some of the accidents related to drying cylinders, 

evaporating pans, a copper portable boilerette, a | | < X Z | 
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meter pocket on a cast-iron economiser. The | 
— causes of the failures were corrosion, over- | 


eating, excessive pressure, defective welds and water | ; 
the cause of ten failures of | the last 50 years the number of lives lost; was only, referred to in the report, the plant which failed was 


with an average of 21 since the| neither inspected nor insured by any company 
In about 30 instances | association. 


tho sen 
hammer, the last bei 
valves and pipes. ough the total number of | six, as com 


accidents inquired into was above the average for passing of the Acts of 1882. 
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ENGINEERING AND NATIONAL 
HEALTH SERVICES. 


THE part played by the engineer in the mainten- 
ance and improvement of the public’s health is so 
large and so widespread that it may easily be taken 
more for granted than it deserves. The publica- 
tion of the sixteenth annual report* of the Ministry 
of Health for 1934-35 may, therefore, serve as 
a reminder that without the efforts of those we 
represent, many of the amenities which go to make 
modern life bearable would be either non-existent, 
or in a much less advanced stage of development. 
Over most of this progress the Government, through 
one or other of its departments, holds a protective 
and sometimes restraining hand. In the case of the 
Ministry of Health that influence is less direct 
than in some others, but a glance at the report 
shows that the engineer is connected with its 
activities in such matters as water supply, the dis- 
posal of sewage and refuse, the layout of playing 
fields, and other open spaces, and the preservation 
of food. From another point of view, engineering is 
concerned with the Ministry’s work on social services 
and in this connection it is perhaps fitting to recall 
that all that is now implied in that term has come 
into being since His Majesty King George came to 
the throne. The latest figures show that no fewer 
than 16,450,000 persons are insured, and that though 
undoubtedly the cost is high, benefits which in the 
strict sense of the word are incalculable, have thereby 
been conferred on the engineering industry. 

The relations between the Ministry of Health and 
engineering being much less direct than, say, those 
of the Home Office, the Ministry of Transport or the 





and growing number of rural district councils have 
decided to contribute the whole of the expenses, 
In this connection, attention may be called to the 
progress that has been made in the formation of 
Regional Advisory Water Committees and to the 
recent appointment of the committee which will 
undertake a comprehensive internal water survey. 
The work of both these classes of body, if properly 
applied, should do much to improve a situation 
which does not offer much scope for congratulation. 
The problem is to some extent complicated by out- 
of-date legislation, but we are glad to learn from a 
speech made by Sir Kingsley Wood on Tuesday, 
that this difficulty is to be seriously tackled. 

As regards sewage, loans amounting to 3,772,000/. 
were sanctioned during the year for various schemes, 
and useful work on the cognate subject of pollu- 
tion was done by the Water Pollution Research 
Board of the Department of Scientific and Indus- 
trial Research. The researches undertaken by this 
body are designed to provide the fundamental 
knowledge essential to a proper understanding of 
the process involved in sewage disposal, and con- 
siderable progress has been made in the accumulation 
of data regarding the effects of the discharge of crude 
sewage on the amount and hardness of the deposits 
in the estuary of the River Mersey. The work 
relating to discharges from factories dealing with 
milk and milk products is also being continued at 
Rothamsted, while other investigations in progress 
relate to water softening, the corrosion of lead 
service pipes and other water mains, colloids in 
sewage, and the activated sludge process. The 
results should lead to some useful progress being 
made towards the end in view. 

It is satisfactory that it is possible to record that 
an increasing number of authorities are adopting 

less primitive methods of refuse collection than those 

which still have to be endured by the inhabitants of 
many districts not far from the centre of the British 

Empire. The question of sanitary disposal is, how- 

ever, still difficult, and one about which, therefore, 

there is a good deal of difference of opinion. We 











Electricity Commissioners, it is only natural that 
the references in the report are of the same char- 
acter. Moreover, the Ministry is concerned mainly 
with legislation, administration and high finance, 
the details of the work and its organisation being left 


regards water supply, however, it may be noted that 
the long-continued drought of 1921 served to draw 
attention to the need of utilising fresh resources. 
During the ten years following, 24,500,000/. were 





are glad to note, however, that tipping is only 
sanctioned on the condition that the precautions 
recommended by the Ministry are strictly complied 
with. It is important, for example, that the refuse 
should be deposited so that there are no cavities in 
the interior, that air is excluded, and the outer 
surfaces are sealed by earth or other incombustible 
material. These conditions are rendered the more 
necessary by the fact that owing to the increasing 
use of electricity and gas for heating the proportion 
of organic matter in the refuse is now much higher 
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than it used to be, and it is therefore pointed out 
that when preparing any new scheme of disposal 
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analyses of the local refuse should be made and the 
necessary steps taken in accordance with the 
results that may be obtained. At the same time, we 
hope it will not be long before this method is aban- 
doned for something more cleanly in its nature and 
more rapid in its destructive action. 

This short survey may be concluded by a reference 
to an additional duty which has only very recently 
been imposed upon the Ministry. This consists in 
supervising the work of the Aerodromes Advisory 
Board, which has been occupied during the year, in 
establishing an economical system for advising 
local authorities and others in the selection of suit- 
able sites for aerodromes, and in defining the 
qualifications of the various consultants whose 
advice will be required in order that such sites may 
be developed to the best advantage. We shall 
look forward to seeing the memoranda which, it is 
understood, will soon be published on these subjects. 

Finally, it should be noted that a good deal of 
the work necessary to bring these multifarious 
problems to a successful solution, is, in truly British 
fashion, carried on by unpaid labour, often in the 
face of a great deal of criticism. The services per- 
formed by the men and women concerned might, 
we think, receive with advantage rather more 
recognition than has been accorded to them in 
the report, though Sir Kingsley Wood made some 
amends for this in the speech referred to above. 








HYDRO-ELECTRIC POWER IN 
ONTARIO. 

Tue twenty-seventh Annual Report of the Hydro- 
Electric Power Commission of Ontario, which covers 
the year ending October 31, 1934, makes only 
passing reference to the political events which 
have recently disturbed the history of that body ; 
and we shall observe a similar reticence. It may 
perhaps be noted, however, that during the year 
under review the personnel of the Commission was 
entirely changed, Mr. T. Stewart Lyon becoming 
chairman, on Mr. J. R. Cooke being retired. 
Similarly, Mr. F. A. Gaby, the chief engineer, and 
other leading officials were retired, while more 
changes were pending. Mr. Gaby’s duties are now 
divided between Dr. T. H. Hogg, who is engineer- 
in-charge of construction, and Mr. R. T. Jeffrey, 
in charge of municipal relations and power sales. 

The electricity generated in the Commission 
stations during the year under review amounted to 
$,.214,921,548 kWh, compared with 2,815,674,823 
kWh during the previous 12 months. Of this total, 
2,028,891,000 kWh were generated at the Queen- 
ston Chippawa group of stations. In addition, 
2,205,077,315 kWh were purchased, compared with 
1,796,441,165 kWh, making a grand total of 
6,419,998,863 kWh in 1934, as against 4,612,115,988 
kWh in 1933, an increase of 1,807,882,875 kWh, or 
39 per cent. The maximum normal plant capacity 
was 1,347,700 h.p. as against 1,292,700 h.p., 
and of this total 500,000 h.p. was installed at 
Queenston-Chippawa. The amount of horse-power 


available for the supply of purchased power was | 
608,637 h.p., making, with the figure given above, | 
a total available capacity of 1,956,337 h.p., as| 


against 1,838,337 h.p. in 1933. The combined 
yearly peak was 1,600,314 h.p., the largest in the 
Commission’s history and 16-6 per cent. in excess 
of that of the previous year. 


Reviewing the position during the last few years | 


it is noted that the load began to show a down- 
ward trend in the latter part of 1930, and that 
this tendency continued during 1931 and 1932, 
reaching its lowest level in the early part of 1933. 
During the spring of that year, however, there was 
a rapid recovery which, after a slight falling off, 
steepened during the spring of 1934. The rate of 
increase again became somewhat less as the vear 
advanced, though from the early part of 1933 
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were served as part of the 171 normal power districts 
over which the Commission has direct control. The 
remainder were supplied in bulk. These figures 
show practically no advance over those of the 
previous year. 

| The rural power districts have been established 
|as part of the policy of promoting agriculture, and 
| it is estimated that about 65,000 farms could be 
served from the existing transmission lines, the length 
|of which amounts to nearly 9,500 miles. At the 
end of 1934, about half these farms were receiving @ 
| supply and there were some 64,000 rural consumers. 
|'To encourage a more liberal use of power in these 
lareas it hias been decided to provide current for 
operating electric washing machines and pumps for 
household sanitary systems and for wireless sets 
free for three years, to fix the highest rate at a 
maximum of 6 cents per kilowatt hour and to 
introduce a “ third ” rate of 0-75 cent per kilowatt 
hour for current used over long periods for such 
purposes as water and soil heating. The grants-in- 
aid and other forms of financial assistance towards 
meeting the capital cost of supplying the electrical 
service are also being continued. 

Good progress was made with the generation of 
steam in electrically-heated boilers for use in paper- 
making. This development may be regarded as a 
by-product of the slump, as when a serious “* over- 
supply * of power became noticeable some years 
ago, especially in the Niagara district, arrangements 
were made for its sale at a price which was competi- 
tive with coal. In 1934, 1,324,411,678 kWh were 
sold for this purpose and provide one explanation 
of the satisfactory output results that have been 
mentioned. 

As regards constructional work there is, as might 
perhaps be expected, much less than usual to report. 
A new development was begun at Rat Rapids, 
at the outlet of the lake of St. Joseph, to supply 
power to a mining district 25 miles away. This 
consists of two rock-filled dams and a power house 
containing one 1,200 h.p. horizontal turbine 
operating under a head of 14-5 ft. The original 
wood-stave conduit which was installed at Eugenia 
in 1914-15 and is 3,350 ft. long and 46 in. in 
diameter, was replaced, with the exception of a 
short length that was encased in concrete, while 
an inspection of the Queenston-Chippawa power 
plant showed that no extensive repairs to the 
canal or protection of the rock faces are at 
present necessary. The reconstruction of a portion 
of the Temiskaming dam was of interest on account 
of its effect on the flow of the Ottawa River. At 
Smooth Rock Falls a bank of three 13,000-kVA, 
121,000/6,600-volt transformers were installed 
to supply two 25,000-kW electric steam generators, 
| while on the transmission systems the work mainly 
consisted of the reinforcement and repair of existing 
lines. 

The work conducted in the Commission’s 
laboratories during the year included considerable 
investigations into new materials, among which 
mention may be made of a special wire of British 
manufacture, linesmen’s safety belts, heat-resisting 
steels, reflex signals for vehicles, metal spray coatings, 
jand hot plates for domestic use. The problem of 





| radio interference has also been investigated. 








|THE SHIPPING AND ENGINEERING 
EXHIBITION. 


THE engineering of transport and, in particular, 
| the influence of the compression-ignition engine 
upon its future development, formed the principal 
|theme of the address delivered by Lord Sempill 
| when he opened the Shipping, Engineering and 
| Machinery Exhibition at Olympia on Septem- 
|ber 12. In the absence of Lord Stonehaven, 


president of the Exhibition, the chair was taken | 
|at the opening ceremony by Dr. H. S. Hele-Shaw, | 


[SEPT. 20, 1935. 


high-speed sbips. In the subsequent exhibitions it 
was noticeable that, year by year, the internal. 
combustion engine had occupied increasing space on 
the stands, the recent advance of the Diesel engine 
being especially remarkable. In marine engineer- 
ing, the power developed by compression-ignition 
engines had increased by more than 800,000 h.p. 
since 1934. It was not possible to give a correspond- 
ing figure for road vehicles, but the rate of advance 
could be gauged from the fact that the number 
of cars taxed this year exceeded those of 1933 by 
more than a quarter of a million. For road trans- 
port the compression-ignition engine was un- 
doubtedly the engine of the future. In aviation, 
also, active trials were in progress with this type, 
in both commercial and military aircraft. 

Turning to the other branches of engineering 
represented, Lord Sempill commented, as evidence 
of the extended use of welding in place of riveting, 
that the annual output of electrodes in Great 
Britain would now suffice to circle the earth twice 
at the equator. Touching upon the more out- 
standing features among the exhibits, he referred 
in particular to the metallurgical side of engineering 
as represented by the Foundry Trades Exhibition, 
now held for the first time in conjunction with the 
Shipping and Engineering Exhibition, and, in 
conclusion, illustrated the value of air transport 
from his own experience in flying to and from 
Australia in order to study, as Chairman of the 
London Chamber of Commerce, the possibilities of 
further expanding Imperial trade. In this flight 
60,000 miles were covered in six months, but with- 
out the aid of air transport twelve months would 
have been occupied in accomplishing only 80 per 
cent. of the same programme. 

At the luncheon which followed, the 
included a number of foreign and overseas repre- 
sentatives. Speeches were rather less formal 
than at the public gathering in the hall, and 
were widely representative of the interests 
directly affected by engineering progress. After 
“Success to the Exhibition”? had been proposed 
by Sir Francis Goodenough, C.B.E., chairman of 
the British Commercial Gas Association, and 
responded to by Mr. G. T. Lunt, president of the 
Foundry Trades’ Equipment Association, “ Our 
Principal Guest” was proposed by Col. C. F. 
Hitchins, D.S.O. Lord Sempill, in reply, after 
alluding reminiscently to his apprenticeship to 
engineering, stressed again the importance of the 
engineer's work in the development of aircraft. 
The British Empire had been built up, he said, 
on sea-going ships, but its future welfare would 
depend largely upon the extent to which it developed 
air-going ships. The Master Cutler of Sheffield, 
responding to the toast of ‘‘ The Visitors,’ proposed 
by Engineer Vice-Admiral Sir Robert Dixon, 
K.C.B., observed that he was the first Master 
Cutler to attend the Shipping and Engineering 
Exhibition, and was glad to be able to report the 
great improvement which had already taken place 
in the steel industry. Since 1932, the steel pro- 
duction had increased by 82 per cent. Unemploy- 
ment in the industry had been reduced by half, 
but in spite of the higher cost of raw materials, 
the price level of iron and steel products, as ascer- 
tained by the Board of Trade, was less than | per 
cent. higher than in 1930. He believed that the 
happier state of steel was typical of engineering 
as a whole, and that the industrial revival was now 
developing into industrial recovery. The toast ol 
“The Chairman,” proposed by Colonel A. E. 
Davidson, D.S.O., A.D.C., president of the Institu- 
tion of Mechanical Engineers, afforded Dr. Hele- 
Shaw, in his reply, an opportunity to pay a tribute 
to the abilities of Mr. F. W. Bridges, as organiser 
| of the exhibition from its establishment in 1906. 


guests 











ALTERATIONS aT LeEps Srations.—The London 


to the end of 1934 there was a general upward | F.R.S., chairman of the Honorary Committee of | yjgand and Scottish and the London and North Eastern 
trend, the rate, however, being smaller than in| Experts, who, in introducing Lord Sempill, referred | Railways inform us that, in connection with the extensiv 


normal times. As a result the lost load has been 
recovered in many districts. 

The number of municipalities served was 760, 
these including 27 cities, 96 towns, 270 villages 
and 367 townships. 
suburban sections of townships, known as voted 


areas, the townships and 93 of the smaller villages 


| to his work as a pioneer of air travel, and drew 
|attention to the fact that he was trained as an 
|engineer before becoming an airman. In review- 
}ing the progress made since the inception of the 


With the exception of 14| exhibition, some thirty years ago, Lord Sempill | 


| recalled that the first president was the late Sir 
| William White, who had done so much to develop 


alterations now being carried out in the signalling 
arrangements at Leeds (New) Station, it has been 
| decided to effect a complete re-numbering of the plat- 
| forms at both the Wellington and the New Stations 
| This re-numbering will be brought into operation o” 
Monday, September 30, when the numbering will read 
consecutively from Wellington Station platform No 1, 
nearest to City-square, to No. 16 in the New Station, 
which is at present No. 10. 











ENGINEERING. 











SEPT. 20, 1935-] _ , 





THE INSTITUTE OF METALS; 
NEWCASTLE MEETING. 
(Continued from page 283.) 

CONTINUING our account of the twenty-seventh 
annual autumn meeting of the Institute of Metals 
held in Neweastle-upon-Tyne, from September 9 
to 12, we have now to deal with the proceedings of 
the second day, Tuesday, September 10. When 
the members assembled at 10 a.m., in Armstrong 
(College. Dr. H. Moore, the President, again occupied 
the Chair. Dr. J. W. Leech, M.P., acting Lord 
Mayor of Newcastle-upon-Tyne, extended a civic 
welcome to the Institute on behalf of the Lord 
Mavor, who unfortunately had been called away 
on important business in Manchester. It was 
fitting, he said, that the meeting should be held 
within the walls of Armstrong College, named after 
Lord Armstrong, who, as Sir William Armstrong, 
had founded the great Elswick Works. Unfortu- 
nately, however, far fewer men were employed 
there than was the case at one time. They in 
Newcastle looked to the Institute and similar 
scientific bodies to give them a lead by organising 
research which would result in the creation of 
industries, bringing prosperity and happiness to 
their people. If such a lead were forthcoming, they 
had the craftsmen necessary to carry out the work. 
The Sheriff, Alderman Gilbert Oliver, who sup- 
ported Dr. Leech, also stated that the well-being of 
the North-East Coast, and indeed of the com- 
munity as a whole, was bound up in the work done 
by the members of the Institute and other scientific 
men. Dr. Moore, in returning thanks, referred to 
the last meeting of the Institute, held in Newcastle 
in 1911, when Sir Gerard Muntz occupied the 
Chair. In his speech of welcome, the Lord Mayor 
of that day had referred to the functions of the 
Institute and had specifically mentioned the work 
of the then newly-formed Corrosion Committee 
who were engaged in the investigation of the 
corrosion of condenser tubes. This work was still 
of importance, but it was interesting to note the 
great progress made since 1911 ; progress, it might 
be stated, that was largely due to the work of this 
Committee. It was a matter for rejoicing that 
the pluck and dogged determination of the people 
of the North-East Coast were meeting with some 
reward in the gradual recovery of their industries. 
He would like to add in conclusion that Sir Charles 
Parsons, who bore an honoured name in Tyneside 


industrial circles, had for many years been a member 
of the Council of the Institute. 

The minutes of the previous meeting having been 
dealt with, the secretary read a list of the names of 


the members, nominated by the Council, to be 
balloted for in connection with the election of 
officers for the year 1936-37. Among the nomina- 
tions were, as president, Mr. W. R. Barclay; as 
vice-presidents, Professor D. Hanson and Mr. 
E. L. Moreom; and as members of the Council, 
Professor J. H. Andrew, Dr. S. F. Dorey, Mr. 
Kenneth Gray, Mr. H. H. A. Greer, Lt.-Col. J. H. M. 
Greenly, Dr. J. L. Haughton, Mr. D. J. Macnaughtan, 
Dr. C. J. Smithells and Mr. F. Tomlinson. The 
President stated that the result of the ballot would 
be declared at the Annual General Meeting, to be 
held in London on March 11 and 12, 1936. He also 
announced that the autumn meeting would be held 
next year in Paris, probably in September. The 
lead in this matter, he added, had been taken by the 
International Aluminium Bureau, but other bodies 
representing the non-ferrous metals industries of 
France had also participated in the invitation. 


Meta Losses in Mevtina Brass. 


_ The first paper taken was entitled “ Metal Losses 
in Melting Brass and Other Copper Alloys,” and 


was by Dr. M. Cook, who explained that it consti- 
tuted a study of the metal losses which occurred 
when such alloys as gilding metals, brasses, and 


cupro-nickel were melted in crucibles in coke-fired 
pit furnaces. In the melting of brass, whatever 
the method employed, said Dr. Cook, the gross 
loss, which was not usually less than 1 per cent., 
was in @ great measure attributable to the relatively 
large amount of volatile and readily oxidisable 
“ne in the alloy. Thus, in the melting of brass 
the gross loss with alloys of the a type for cold-rolling 


ingots varied from about 1 per cent. to 3 per cent., 
according to conditions and circumstances, and with 
similar melting conditions this was increased to 
figures in excess of 3 per cent., varying up to 5 per 
cent., and even more, for common brasses of higher 
zine content. Whereas the loss might in favourable 
circumstances not greatly exceed 1 per cent. to 
1-5 per cent. for a 65: 35 brass, it was commonly 
less than about 0-75 per cent. for a gilding metal 
of low zine content. On account of the lower 
zinc content, a smaller amount of dross or skimmings 
was formed, which resulted in a lower loss figure. 
Similarly, with alloys of the cupro-nickel variety, 
the gross loss was not normally in excess of 0-5 per 
cent. 

Observations had also been made on the metal 
losses occurring in melting brasses of different 
compositions, under various conditions of fluxing, 
in Ajax-Wyatt induction furnaces. Large-scale 
trials covering considerable periods had shown that 
the total metal loss varied according to the conditions 
from 0-81 per cent. to 3-86 per cent. Most of the 
loss was due to volatilisation and oxidation of zinc. 
This formed on the surface of the molten metal 
as a dross and it was impossible to remove it from 
the furnace without removing at the same time 
some entangled metal. If, however, the furnace 
were operated under conditions such that the oxida- 
tion of the zinc was largely prevented, this loss 
would be substantially reduced. After various 
experiments and trials, a method had been adopted 
which was a compromise of several of those tried. 
After a heat was poured, about 2 lb. of wood 
charcoal were added to the furnace and the metal 
comprising the next heat was then charged. When 
the melting was completed and the charge ready 
for pouring, about $ lb. of a mixture of salt and 
borax was added and stirred into the layer of 
dross and charcoal, after which the whole was 
withdrawn or skimmed off, the metal poured, another 
lot of charcoal added, and the cycle of operations 
continued. This method of working had proved 
to be very satisfactory with regard to metal-loss 
reduction and actual records, extending over more 
than two years, on furnaces melting brasses of 
the a type for casting into rolling ingots, had 
shown that with this procedure the loss did not 
generally much exceed | per cent. 

Mr. A. J. Murphy, who opened the discussion, 
stated that the value of the paper lay in that it was a 
comprehensive accumulation of data. Dr. Cook 
was in the fortunate position of having the details 
of the losses taking place, and methods of working, 
in several plants and the members should pay 
tribute to his firm in that it had allowed these 
valuable results to be placed before the Institute. 
Towards the end of his paper, the author had stated 
that in the light of the results obtained from the 
various trials and experiments made, a compromise 
of several of the methods tried had finally been 
adopted. This involved the use of charcoal and a 
mixture of salt and borax. He would like to know 
the function of the salt in this complex mixture, 
and whether it could be shown that charcoal and 
borax alone did not give such good results as when 
salt was present. Most metallurgists had encoun- 
tered the destructive action of borax on refractories 
at some stage or other. Hence, it would be helpful 
to know whether the author had been able to 
evolve any special means of reducing this action, 
either by additions to the borax or by producing 
a suitable glaze on the crucibles and other equipment 
employed. He hoped, in conclusion, that this paper 
would encourage contributions of a similar nature 
from other members of the Institute. 

Mr. W. F. Brazener stated that the Institute was 
to be congratulated on securing a paper of this 
type, following as it did the Autumn Lecture 
delivered the previous night. Turning first to the 
metal losses in crucible melting, he had tried to 
compare these with metal losses indicated by the 
rise in copper percentage in the cast ingot as com- 
pared with the copper percentage theoretically 
charged in the heat for melting. Thus, taking as 
a basis an ingot in which it was required to produce 
a final copper figure of 62 per cent., observations 
had shown that, for virgin-metal mixtures, the 
copper charged should be 61-5 per cent. For 


and for charges which contained approximately 
50 per cent. of light and dirty scrap, the charging 
figure should be 60-25 per cent. These results, 
when compared with those given in the paper, were 
approximately identical with the stack-loss figures 
indicated. Dr. Cook had given a special cautionary 
note for the casting of rich copper alloys of the 
97:3 variety. Where close limits of composition 
were to be maintained, it was essential—in view 
of the very small loss which took place—that the 
weighing up of the charges should be carried out 
very accurately. Any slight overweight of zine 
put into the crucible would be evident in the final 
analysis of the ingot. In a normal crucible charge 
which contained a certain percentage of _ process 
scrap, it was customary for the caster to charge 
the crucible first with a convenient bundle of brass- 
scrap and then to stack the ingot copper on top. 
The main idea of this was that the brass bundle 
would act as a cushion for the copper, and, as the 
brass melted, the copper gradually sank down to the 
bottom of the crucible. Although from the point of 
view of convenience, and, probably, the ultimate 
speed of melting, this method had some slight 
advantages, it certainly had disadvantages in the 
extra loss which would be sustained due to the 
zine volatilisation. 

In one of the trials referring to brass melting in 
Ajax-Wyatt furnaces, it was indicated that 2 lb. 
of charcoal were added per heat, and he would like 
to know whether flux was also used in addition to 
the charcoal. In another trial, bituminous coal 
was tried and it would be interesting to know whether 
there was any indication, in the resulting ingot, of 
contamination by sulphur or other impurities. A 
further point was whether, in those trials in which 
the furnace was skimmed only once per shift, there 
was any trouble, during the actual pouring, of 
excessive dross and skimmings getting into the 
runner box and thereby causing bad-surfaced 
ingots. The value of the paper in a commercial 
sense could be gauged by making a comparison 
between trials made under different conditions of 
melting in Ajax-Wyatt furnaces. In one trial a 
70:30 brass was melted without using any flux, 
while, in another, 70 : 30 brass was melted under what 
might be termed ideal conditions. The difference 
on the final loss figure was 1:5 per cent. On a 
600 lb. heat this came to 9 |b., and assuming that the 
furnace poured 21 heats per day, metals melted in 
the first trial gave an extra loss of 189 lb. and in a 
working week of six days the extra loss was half a 
ton. If allthis were zinc it meant an extra loss of 8/. 

Professor R. 8. Hutton presumed that the pots 
in the pit-fire furnaces, referred to by Dr. Cook, 
were not actually covered by crucible covers. He 
was surprised at the relatively high loss obtained 
in Ajax-Wyatt furnaces. With regard to losses these 
furnaces, generally speaking, did not represent a 
very great advance on the best crucible practice, 
As the Ajax-Wyatt furnace was nearer the ideal 
than the pit furnace there seemed to be scope for 
greater improvement in this direction. In the pit 
fire the zinc vapours were constantly swept away 
by the sweep of the gases; in the Ajax-Wyatt 
furnace, on the other hand, it ought to be possible 
and, no doubt, was possible to maintain a relatively 
quiescent atmosphere of zinc vapour. At one 
time he had had a good deal to do with nickel- 
silver filings; these had proved of little value 
because, on melting, the loss was high. In the 
crucible ‘only about 25 per cent. of the gross weight 
of the filings was recovered. On one occasion, 
however, he had had an opportunity to melt the 
filings in an arc furnace and a recovery of some- 
thing like 85 per cent. of the gross weight of the 
filings had been secured. This improvement in 
efficiency was entirely due to the quiescent atmo- 
sphere of the arc furnace. He could not help feeling, 
therefore, that to retain a slight positive pressure 
of the zinc vapour within a furnace constituted 
an advance towards efficiency. 

Mr. 8. G. Homfray, referring to the author's 
figures relating to metal losses in crucible melting 
in coke-fired pit furnaces, stated that, in the works 
in which he was concerned, for similar furnaces 
which were operated on a smaller scale, the yield 











mixtures containing 40 per cent. of ordinary process 





of metal over the last four years had been 96-67 per 
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cent. This was, however, on a very miscellaneous 
production, and the materials employed were of all 
kinds, some virgin metal, some heavy scrap, some 
light scrap, and a few turnings. The skimmings and 
the ashes were put through a washing machine and 
2-12 per cent. of the total issues were recovered in 
this way, the figure corresponding to stack loss being 
1-21 per cent. He confessed that he was somewhat 
disappointed after reading the highly-promising 
results obtained by the use of borax to find later on 
that for other reasons the use of it had to be very 
much curtailed. It was presumed that the borax 
alone attacked the lining, and possibly the mixture 
eventually used, of salt and borax, might produce 
a state of equilibrium in which it would not be 
necessary to chip away the accumulation on the 
walls of the furnaces. It was interesting to note 
the opinion that the oxidation occurred almost 
entirely during the melting operation rather than 
during the pouring operation and he would like to 
know whether the turbulence caused by the ‘ pinch 
effect,” when on full load, had any connection with 
the loss due to oxidisation. 

Mr. H. N. Bassett said that Dr. Cook had stated 
that in brass melting the stack loss was largely 
zinc but had implied that there were also other 
constituents present. He would like to ask him, 
therefore, if he had determined the zinc-oxide 
content of the flue dust at the bottom of the stack. 
In the organisation with which he was connected 
in Egypt their equipment was not modern; they 
melted their metal in pit fires and in oil-fired 
tilting furnaces. The annual output was 400 tons 
of bronze, and a great deal of their bronze was of 
the tin-lead type and was really a modified gun- 
metal, containing 6-5 per cent. of tin, 1°5 per 
cent. of lead and 4 per cent. of zinc. He would 
like to hear if Dr. Cook could give him an idea of 
the minimum losses that should occur when such 
a bronze was melted in the ordinary crucible, and, 
secondly, if he had found a refractory capable 
of withstanding the action of borax. 

Mr. A. G. Robiette thought that Dr. Cook’s 
investigation was the more valuable as it stated 
precisely the conditions under which the losses 
occurred and it would long be regarded as a work of 
reference on this subject. The economic importance 
of reducing loss to a minimum had been emphasised 
but the value of obtaining a fairly consistent loss 
should also be stressed. An interesting observation 
was the dependence of the metal losses on the human 
element in the case of crucible practice and its appar- 
ent absence in the case of the electric furnace. In 
the data on crucbile practice it was shown that two 
different furnaces working on ostensibly the same 
materials could give figures so widely divergent 
as to be approximately in the ratio of 2:1. As Dr. 
Cook had not referred to a similar occurrence in 
the electric furnace, he wondered whether it was 
to be assumed that figures in this case were more 
regular and consistent under similar conditions. 
Dr. Cook had not referred to the age of the refractory 


| years of that period, when the output of the foundry 

was fairly high, the loss amounted to 2-72 per cent., 
| whilst during the last four years, with an average 
| output of approximately one-third that of the 
| previous period, the loss only amounted to 1-42 per 
|cent. This would appear to be due to the greater 
care and better supervision possible when the 
foundry was not very busy, and was confirmation 
of Dr. Cook’s remarks on the general question of 
controllable losses. In the case of a second foundry, 
the records of the last two years only were available, 
and showed a loss of 1-7 per cent.—again at a time 
when the foundry was working much below its 
capacity. 

In a brief reply, Dr. Cook, in answer to Mr. 
Murphy, stated that he was not quite sure of the 
function of the salt in the mixture employed. The 
results obtained with the mixture, however, were 
very definitely better than when borax alone was 
employed. Mr. Brazener had raised the question 
of the possible effect of the sulphur present in 
the coal added to the furnace. A large number of 
analyses made, however, had shown that no con- 
tamination of the brass by sulphur occurred. Mr. 
Brazener had also referred to the possibility of 
dross or other non-metallic matter coming over 
into the ingot on pouring, when the furnace was 
only skimmed once per shift. This was indeed a 
difficulty, but it had been overcome by placing a 
refractory brick at the back of the pouring spout ; 
this acted as quite an effective dam in preventing 
the entrance into the mould of undesirable matter. 


POROSITY AND SEGREGATION OF BRoNnzE INGoTs. 


The second paper considered on Tuesday morning 
bore the title “‘ Observations of the Porosity and 
Segregation of Two Bronze Ingots.”’ It was by 
Dr. N. P. Allen and Mr. 8. M. Puddephat, and was 
presented by the former. The authors stated that 
two ingots had been cast from separate quantities 
of bronze made by melting 29 lb. of cathode copper 
under a deep layer of charcoal in a gas-fired crucible 
furnace and adding 3} Ib. of “‘ Chempur ”’ tin to it. 
The alloy had been stirred thoroughly with a carbon 
rod, and cast at 1,100 deg. C. into a heavy copper 
mould, dressed with bone ash and preheated to 
about 90 deg. C. The mould was filled in about 
20 seconds. One ingot had been cast with the wide 
end upwards and the other with the narrow end 
upwards, and both had been fed with the liquid 
metal remaining in the crucible. They weighed 
about 28 lb. each, and were 94 in. long, 3§ in. square 
at the wide end, and 2} in. square at the narrow end. 
The ingot cast wide-end upwards had an average 
copper content of 89-39 per cent., and the other 
an average of 89-94 per cent. As a result of the 
observations made it was concluded that the dis- 
tributions of cavities and of copper were determined | 
by the flow of heat away from the casting, in such | 
a way that the parts of the ingot which solidified | 
last were most porous and richest in copper. Both 
distributions were largely explicable on the assump- 





or its effect on metal losses, i.e., the absorption 
of metal by a comparatively new refractory. In| 
certain cases an abnormal loss was recorded up to | 
about the first 10 heats; in the first four or five | 
heats the metal loss might be as much as 4 or 5 per 
cent. above the normal. In the furnaces under the 
author’s observation it might perhaps be taken | 
that the lining had already been “ seasoned ’’ so to | 
speak. It was unfortunate that, for the sake of 
completeness, the investigation did not extend to 
two other furnaces which were widely used for the 
melting of copper-rich alloys, namely the rocking 
arc furnace and the reverberatory furnace. An 
interesting comparison could then have been drawn 
between the respect ve types of plant. 

Dr. A. G. Ramsay stated that, they at Swansea, 
used anthracite duff as a covering for the metal 
in their Ajax-Wyatt furnaces. When thrown on 
the bath, in addition to its other properties, it 





constituted a perfect ‘“ blanket.” Another con- 
sideration was that the price of the duff at the | 
pit-head was 7s. 6d. per ton, as against 5/. a ton | 
for charcoal. Mr. Colin Gresty, who closed the 


discussion, said that, in the case of one of the) 
foundries mentioned, the average metal loss for the | 
last six years had amounted to 2-23 per cent. | 


An interesting point was that during the first two 


tion that, during solidification, a liquid rich in tin 
travelled towards the outside of the ingot. In the 
particular case investigated, contraction during 
solidification was the principal cause of the move- 
ment. 

Mr. G. L. Bailey, who opened the discussion, 
said that a number of theories had been put forward 
to explain the phenomenon of inverse segregation. 
While finality had not yet been reached, there were 
one or two factors which were generally recognised 
as being associated with inverse segregation. This 
phenomenon occurred in alloys having a fairly 
wide freezing range, which were cooled at a rate 
exceeding some particular value. The phenomenon 
was also associated with greater or lesser unsoundness 
in the interior of the ingot. While Dr. Allen had 
perhaps been needlessly emphatic in his con- 
clusions, he had nevertheless put forward a plausible 
explanation of the segregation in this particular 
instance, namely, that this was due to the outward 
flow of the tin-rich liquid due to the pressure of 
gases evolved from the central portion of the casting. 
What was now required was further evidence 
obtained under carefully controlled conditions ; 
unless this were secured, he did not think that 





metallurgists could get closer to the cause of inverse | 
segregation. 


|4 per cent. of iron was present. 


_[SEPT. 20, 1935. 


Mr. H, Sutton said that he would have liked to 
have had it stated that the major segregation was 
normal. He agreed, however, that he himself, had 
he been in the position of the authors, would have 
devoted greater attention to the smaller amount of 
inverse segregation than to the larger amount of 
normal segregation. It would be difficult to replace 
the authors’ explanation of inverse segregation by 
anything more satisfactory. The effect of gas was 
important. Dr. Slater had shown that, in small 
ingots cast in sand moulds, previous degassing of the 
melt reduced the extent of the inverse segregation, 
but the question remained to be settled whether 
the removal of gas would entirely prevent inverse 
segregation. Mr. R. Chadwick, who closed the 
discussion, stated that about a year previously he 
had cast some large ingots of zinc, measuring about 
4 in. in thickness and weighing 300 lb. These 
had been removed from the moulds when the inside 
metal was still liquid. It had then been found 
that the outside surface of the ingots was covered 
with a film of liquid zine which actually drained 
downwards, This rather tended to show that when 
the metal was partially solid there was access from 
the centre to the outside of the ingot. This led 
him to suggest the following hypothesis: In the 
first stage of solidification in the mould small 
crystals grew on the surface of the mould and after 
the crystals had formed the liquid could “ wet” 
the surface of the crystals. The heat absorbed by 
the mould wall caused the lattice to be built up on 
the wall, with the result that the crystal was pushed 
farther and farther into the liquid. Further liquid 
was fed to the growing crystal through capillaries 
between the crystals, until, ultimately, the last 
liquid came on to the outside of the columnar 
crystal. 

In a very brief reply, Dr. Allen stated that he 
quite agreed with Mr. Bailey that the time for the 
consideration of isolated cases of inverse segregation 
had now passed and matters were ripe for more 
systematic investigation. Even the latter, however, 
was made up of the consideration of a number of 
isolated experiments. With reference to Mr. 
Chadwick’s zine ingots, he presumed that the film of 
liquid zinc on the outside of the ingots had been seen 
only after the ingots had been removed from the 
moulds. He would like, therefore, to see evidence 
that the liquid was present before the ingots had 
been pushed up out of the moulds. 


PROPERTIES OF SOME SPECIAL BRONZES. 

The last paper taken on Tuesday morning dealt 
with “The Properties of Some Special Bronzes.” 
It was by Professor D. Hanson and Mr. M. A. 
Wheeler, and was read in abstract by Professor Han- 
son. The authors stated that they had made 
additions of aluminium, manganese, aluminium 
plus manganese, and iron and silicon to copper-tin 
bronzes. Alloys containing aluminium and con- 
sisting of one solid solution worked readily, hot or 
cold. Alloys possessing a duplex structure could 
be worked with much greater difficulty and were 
specially difficult in hot-working. The range of 
composition in which easy working properties 
could be obtained could be extended by annealing 
duplex alloys to give a homogeneous structure. 
Annealed alloys possessed very good ductility; 
the maximum tensile strength attained on annealed 
alloys was 30 tons per square inch in an alloy 
containing 4 per cent. of aluminium and 5 per cent. 
of tin. Alloys containing 2 per cent., or more, 
of aluminium were fairly resistant to oxidation 
at high temperatures, particularly if the cast surface 
were not damaged. Polished alloys had a pleasing 
appearance, and were fairly resistant to tarnishing 
in air. Manganese had a relatively small influence 
on the working properties of a 5 per cent. bronze, 
but increased the softening temperature. Addition 
of aluminium to manganese-tin bronzes, however, 
increased their tensile strength without appreciably 
reducing the ductility. 

Iron, in the form of American washed iron, 
alloyed readily with copper, and no trouble was 
experienced in obtaining good castings. I[ron-tin- 
copper alloys containing 5 per cent. of tin and up # 
4 per cent of iron, could be rolled, and the ductility 


decreased only slightly even when 3 per cent. oF 
The iron was 
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distributed uniformly throughout the solid alloy 
in the form of small particles, the structures being 
very similar to those of iron-copper alloys containing 
no tin. Four per cent. of iron greatly refined the 
cast structure of a 5 per cent. tin bronze. Silicon 
bad a marked effect on the cold-working properties 
of a 5 per cent. tin bronze. An alloy containing 
3 per cent. of silicon could be cold-worked only 
with great difficulty in the “‘as cast’ condition, 
but after annealing at 800 deg. C. for 4 hours, the 
cold-working properties were slightly improved. 
While silicon greatly increased the strength of a 
tin bronze, the addition of 4 per cent. of silicon to a 
5 per cent. tin bronze rendered the material 
unworkable both hot and cold. 

Owing to the advanced hour there was no dis- 
cussion on this paper, and at this stage of the pro- 
ceedings the President adjourned the meeting 
until 10 a.m. on the following day, Wednesday, 
September 11. After luncheon, the members 
left College-road at 2 p.m. to pay visits to the works 
of Messrs. Sir W. G. Armstrong, Whitworth and 
Company, Limited, and of Messrs. Vickers-Arm- 
strongs Limited, and to inspect the Dunston Power 
Station of the North Eastern Electric Supply 
Company, Limited. In the evening, at 8.30 p.m., 
an enjoyable civic reception was held at the Old 
Assembly Rooms. 

(To be continued.) 








THE BRITISH ASSOCIATION 
MEETING AT NORWICH. 


SECTION G.—ENGINEERING. 


DIELECTRIC PROPERTIES OF INSULATING 
MaTERIALsS. 
(Continued from page 282.) 

Tue first item on the programme of the meeting 
held on Monday, September 9, was a paper by 
Dr. B. A. Sharpe and Mr. B. J. O’Kane, on the 
properties of dielectrics at high frequencies. In the 
unavoidable absence of both authors, it was pre- 
sented by Professor E. W. Marchant, who first 
remarked that the properties of dielectrics at very 
high frequencies were of particular importance in 
connection with television, in which wave-lengths 
of 8 metres or less were employed for transmission. 
Little was known of the properties of materials at 
these frequencies, and he had suggested to Dr. Sharpe 
some three years ago, that he should make some 
experiments on permittivity and losses in condensers 
at such frequencies. The experiments were diffi- 
cult, one of the initial difficulties being that of 
obtaining an oscillator to generate the required 
frequencies with sufficient power. Such an oscil- 
lator had, however, been obtained, but the difficul- 
ties of making measurements at the frequencies 
involved remained. It was difficult, for instance, 
to measure voltages at 10’ cycles, but Dr. Sharpe 
had developed a simple form of high-frequency 
voltmeter, consisting of a suspended rod about 2 in. 
in length with a sphere at each end. The spheres 
Were each located inside a ring, the rings being 
electrically connected to form one pole of the 
imstrument, while the rod and spheres formed the 
other pole. The instrument had a capacity of 
about 244F., and with a voltage of 500 applied at 
a frequency of 10? cycles per second, the current 

Wing was about 0-6ampere. This current was too 
heavy for the suspension filament, and in the end 
4mercury contact had to be employed. For measur- 
ing the power losses, electrostatic wattmeters and 
bridge methods had been tried without success, but 
4 simple substitution method had proved satis- 
factory. Professor Marchant then explained the 
€xperimental methods used and the results obtained 
by the authors of the paper, which will be reprinted 
in @ subsequent issue of ENGINEERING. 

invited by the Chairman, Mr. J. 8. Wilson, to 
open the discussion, Professor W. Cramp said that in 
the past it had been the practice of technical colleges 
to carry out research work on all the problems 
‘rising in electrical engineering, but the last quarter 

® century had seen a change in this respect. It 
Was not now possible for an ordinary university or 
technical college to compete with the large research 
re — set up by the commercial firms, owing 

heavy cost of the apparatus required. This 
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might be regarded as an argument for the abolition 
of university laboratories, but it was not so. The 
present paper showed the trend of laboratory 
research and covered a class of work which might 
not appeal to manufacturers. The laboratories 
were being forced back to what might be regarded 
as applied physics, as distinct from electrical 
engineering. In the speaker’s view, the function 
of the university laboratories was more to pass 
on material from. the physicist to the manufac- 
turer, and that was what Professor Marchant 
had been doing. It was exactly the type of work 
which the universities were bound to under- 
take more and more. The subject was one of wide 
application, and was useful in connection with 
telegraph and telephone cables, as well as in con- 
denser design. In the former, permittivity came 
in in the opposite sense to that in which the authors 
had been considering it ; the greater the permittivity 
the worse was the cable.. The question of obtaining 
high permittivity for condensers and small per- 
mittivity for cables was affected by the work 
described in the paper, and if it served to show 
which material was the best to use for both purposes, 
it would be of value both to the manufacturers and 
to the public. 

There were one or two points in connection 
with the paper to which he wished to refer. 
He noticed, for instance, that the method of 
substitution had been used, and in that case he 
thought it would be difficult to make sure of the 
resistance of the wires ; the ends and contacts had 
also to be considered in this connection. His own 
experience led him to the opinion that mercury 
contacts should be avoided as far as possible. With 
regard to the determination of permittivity, he 
pointed out that it was an easy matter to determine 
the permittance of a condenser, but to determine 
the permittivity it was necessary to know the 
length, breadth and thickness of the dielectric. 
Similarly, when testing iron to measure the per- 
meability, it was necessary to obtain the dimensions 
of the sample, and in this work he had found the 
measurement of the thickness hopelessly wide of 
the mark, as compared with the electrical measure- 
ments. The question' was what, to take for the 
thickness, as there were gaps between the contacts 
and the material under test, presumably containing 
air. The permittivity must be affected by the 
thickness of the dielectric, and he thought, there- 
fore, that while the curves in the paper would serve 
as a general guide, it was doubtful if they actually 
represented the specific values that could be 
accorded to the materials He asked also whether 
Professor Marchant had made any measurements 
of the effect of the vaseline used with the tinfoil for 
making contacts with the dielectric, and said with 
regard to the tests carried out on fibre with various 
moisture contents, that these were of more academic 
than technical interest, as no manufacturer em- 
ployed fibre if he could possibly avoid it. 

Professor F. G. Baily said he wished to support 
Professor Cramp’s remarks with regard to the 
limitations of the laboratories of educational 
institutions. It was, however, unavoidable, and 
the laboratories would have to limit themselves to 
bridging the gap between the physicist and the 
works. With regard to the contacts made with 
vaseline and tinfoil, referred to in the paper, Professor 
Baily said he had tried such contacts with tinfoil 
alone and had found that the pressure applied made 
an enormous difference ; vaseline, in the case to 
which he was referring, would have been useless. 
Mercury contacts, he found, were a little better. 
With regard to the use of vaseline, he thought at the 
high frequencies used by the authors, the merest 
film of this might have a considerable effect on the 
power factor. Professor Marchant here interposed 
the remark that many experiments had been made 
comparing tinfoil and vaseline with mercury, and 
the conclusion had been reached that the former was 
the better. Professor Baily, continuing, said he 
did not quite agree with Professor Cramp’s remarks 
on the subject of fibre. Although it was not a good 
electrical substance, it had great mechanical strength 
and many manufacturers employed it for this reason, 
where its hygroscopic properties were not important. 
Professor L. S. Palmer, invited to speak by the 


authors in tackling so difficult a problem, and 
thought that any contribution to such a subject 
should be welcomed. But little had been said with 
regard to the difficulties involved in measurements 
at frequencies corresponding to a wave-length of 
3 metres. He asked what steps had been found 
necessary to calculate the volume of the material, 
bearing in mind the fact that the edge effect must 
be enormous, and also asked for information con- 
cerning the breakdown of the dielectric. 

Professor G. W. O. Howe said he was fully 
cognisant of the work described in the paper, and 
of the great amount of preliminary work it had 
involved. He shared Professor Cramp’s views on 
the subject of mercury contacts, but thought round 
wires were the ideal form of resistance to use, since 
the cylindrical form was the only one which lent 
itself to caleulation. He did not know, however, 
what the effect of scraping would be, as that might 
destroy the cylindrical form. With regard to end 
effects he supposed that these could be eliminated 
by experiments on wires of different lengths, He 
thought the problem could be attacked in two ways, 
one from the point of view of the manufacturer 
using the materials employed in practice, as had 
been done by the authors, and the other using very 
carefully selected, and perhaps synthetic, materials, 
He believed that much work had been done by pure 
physicists on these latter lines. One very interest- 
ing class of dielectric material, viz., ceramic mate- 
rials, such as Calit, had not been mentioned in the 
paper. Considerable work had been done on these 
in Germany; and enormous permittivities had been 
obtained. Moreover, a material with a specified 
permittivity could be produced at will, It would 
be interesting if some materials of this class could 
be tested. 

Professor Marchant then briefly replied to the 
speakers in the discussion, first thanking them for 
the manner in which the paper had been received. 
The materials used, he said, had been supplied by a 
firm of cable manufacturers, and it was for this 
reason that the particular materials had been tested. 
With regard to the resistances used in the substitu- 
tional method, this was a very difficult problem. 
Various shapes and materials had been employed 
for these, but the only practicable form seemed 
to be a manganin wire. ‘The error in resistance for 
the highest frequency used had been calculated, and 
it had been found that the maximum correction to 
be applied was about 4 per cent. He did not, how- 
ever, wish to lay stress on the accuracy of the results 
obtained; materials, of course, differed among 
themselves. He agreed that mercury contacts 
were troublesome, but a contact between mercury 
and amalgamated copper had a very low resistance 
if it were kept clean. With regard to the method of 
making contact with the surface of the dielectric, 
many tests had been made with different materials, 
including Aquadag. Finally, it had been found 
that tinfoil and vaseline gave results which 
agreed almost exactly with those obtained with 
mercury. The measurements on fibre had been made 
because it was desired to ascertain the effect of 
moisture. He agreed with the remarks of Professor 
Cramp and Professor Baily on the limitations of 
university laboratories ; they could only work on a 
small scale. In answer to Professor Howe, he said 
resistances were very difficult to estimate, and men- 
tioned that at the frequency corresponding to a 
wave-length of 3 metres, the radiation resistance 
was quite comparable with the ohmic resistance, and 
all such characteristics had to be taken into account. 
With regard to edge effect, he said the thickness of 
the dielectric was about 4 mm. and its diameter 
30 cm. or 40 em., so that the correction was not 
large; a correction had, however, been applied. 
Referring to the use of materials of known constitu- 
tion, he said, some work had been done on three 
organic acids, although the results were not included 
in the paper ; it was hoped to make some investiga- 
tions on ceramic materials later. 


SuRGES IN TRANSMISSION LINES AND TRANSFORMERS. 


The next paper taken was one by Dr. J. L. Miller, 
entitled “‘ Surges in Transmission Lines and Trans- 
formers.’’ We shall reprint this paper in a later 
issue of ENGINEERING, but may here remark that it 





Chairman, said he appreciated the courage of the 





called attention to the fact that while on high-voltage 
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transmission systems over-voltages arose from 
switching operations and arcing grounds, these were 
unimportant, the only dangerous ones being pro- 
duced by lightning. The dependence of the occur- 
rence of a flashover across an insulator string from 
a stricken tower or ground wire to the line con- 
ductors on the stroke current and the tower-foot 
resistance was discussed, and it was shown how 
flashovers might be prevented by the use of low 
values of the earth resistance and by the use of 
counterpoises. The influence of direct strokes and 
flashovers on the line behaviour, both from the 
point of view of power-frequency follow-up current 
and the propagation of travelling waves, was also 
considered and finally some aspects of the operation 
of various wave-front flattening devices were dealt 
with, these including the consideration of short 
cables, where it was shown that a flashover at a 
junction of the line and cable gave rise to high- 
frequency oscillations. 

The discussion on this paper was opened by 
Professor Howe, who first remarked that it was just 
as dangerous to remove a voltage suddenly from a 
transformer as to apply it suddenly. He asked, in 
connection with a diagram in the paper, showing the 
result of the application of a number of surges, 
whether any time was allowed to elapse between the 
impulses ; he thought it was important to know this. 
Professor Marchant said the paper showed how the 
technique of electrical measurements had developed 
in the last few years, and remarked that no more 
complete investigation on the subject than the 
author's had been made. The matter was of the 
greatest importance in districts like Johannesburg, 
where thunderstorms occurred on some 150 days a 
year, but even in this country it had to be 
considered. Professor Cramp agreed with the 
author that the most satisfactory method of dealing 
with the problem was that of flattening out the 
wave-front. He also referred to the Thyrite light- 
ning arrester, which had the property of varying its 
conductivity, according to the pressure applied. 
If the pressure were doubled, he said, the current 
would be increased 12-6 times. The first break- 
down occurred in a spark gap, the current then 
flowing very easily, but when the voltage fell, 
the resistance was reinstated automatically. A 
follow-up of the 50-cycle current could not, there- 
fore, take place. Mr. J. 8. Wilson, in closing the 
discussion, referred to the fact that during the visit 
of the British Association to Canada, he had noticed 
that at Winnipeg it was considered necessary to keep 
a steam power plant in commission in case of a break- 
down of the overhead transmission line. 

In his reply, Dr. Miller said that Professor Howe’s 
remarks regarding the removal of high voltages were 
quite correct, and with regard to the number of 
surges required to produce a breakdown, that time 
was allowed to elapse between the application of 
the impulses. In thanking Professor Marchant for 
his appreciative remarks, Dr. Miller said that thanks 
were really due to his firm, who had carried out much 
expensive research work with the object of improv- 
ing their transformers. Thyrite, referred to by 
Professor Cramp, was a remarkable substance, but 
all such devices had the disadvantage that they 
could not carry the current due to a direct stroke. 


He regretted that he did not know what was the | 


present position at Winnipeg, and was, therefore, 
unable to deal with the point raised by Mr. Wilson. 


SPECIFICATIONS FOR MaGnetic TESTING. 


Dr. L. G. A. Simms then presented a paper, the 
full title of which was: “ Specification of Magnetic 
Qualities with Particular Reference to Incremental 
Magnetisation ; the Need for Agreement.’’ In this 
paper, which was reprinted on page 290, ante, the 
established magnetic testing specifications of Britain, 
France, Germany and the United States, were first 
examined and discussed. It was noted that the speci- 
fications are all directed towards the testing of iron, 
which is to operate either in direct-current or alter- 
nating-current work and not with both simultane- 
ously. The difficulties in this latter case, particularly 
in correlating alternating-current and ballistic test 
methods of measuring incremental permeability, 
were discussed, the viewpoint adopted throughout 
the paper being that the simple ballistic method of 
measuring permeability was only justified if the 
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results were a guide to the behaviour of the iron 
when excited by alternating current. 

Invited by the Chairman to open the discussion, 
Dr. Miller said he had not considered the subject for 
some years, as in transient work the presence of the 
iron was neglected. As far as transients were con- 
cerned, the same effects could be obtained in a 
transformer if it had a copper core instead of one 
of iron. Professor Cramp expressed the view that 
the matter should be brought to the attention of 
some body such as the British Standards Institution, 
and suggested that the Engineering Section would 
be well advised to obtain a consensus of opinion 
as to what should be done to specify the tests for 
transformer iron and then bring the matter to the 
attention of the Standards Institution Dr. Miller 
and Professor Marchant expressed similar views, 
and Professor Howe, who was also in agreement 
with Professor Cramp’s suggestion, pointed out that 
it was also necessary to obtain agreement with other 
countries. He feared that it would take some time 
to get this international agreement, but saw no 
reason why an attempt to obtain it should not be 
made. Professor Baily, the only other speaker on 
this paper, suggested that two specifications might 
be necessary, and that it could then be left to the 
designer to decide which to employ. The present 
specification, he said, was only applicable to power 
conditions, and even then, when electric furnaces 
were involved, some peculiar effects were obtained. 

Mr. Wilson then remarked that as but little time 
remained, it was perhaps unnecessary for the author 
toreply. He thought the British Association might 
be able to help in the matter suggested by the speaker 
in the discussion, and that at next year’s meeting 
it might be possible to formulate a resolution. 
Dr. Simms then remarked that the paper had been 
accepted in just the way he had hoped it would be. 
The meeting was then adjourned. In the afternoon 
the members of the section visited the aircraft 
works of Messrs. Boulton and Paul, Limited. 


(To be continued.) 








ELECTRIC LOCOMOTIVES FOR 
SOUTH AFRICA. 

BETWEEN 1923 and 1927 the Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Manches- 
ter, supplied ninety-five 2-2-+ 2-2 combined 
passenger and freight locomotives for dealing with 
the traffic on the electrified line between Glencoe and 
Pietermaritzburg, in South Africa. Since the beginning 
of the present year, twenty-five further locomotives 
have been ordered from the same firm and as these 
differ only slightly from their forerunners, which were 
fully described in ENGINEERING* at the time, it will be 
sufficient to deal with these differences. 

The principal improvements are the substitution 
of roller bearings for sleeve bearings on the traction 
motors, the use of resilient instead of solid gear 
wheels, and the replacement of plain bearings on 
tae bogie axles by Timken roller bearings. The new 
locomotives are also fitted with automatic couplers 
and the lay-out of the control apparatus has on 
completely re-arranged, so that it is now more accessible 
for inspection, cleaning and maintenance. On the 
other hand, the contactors and allied equipment are 
practically unaltered. In spite of the changes, the 
new locomotives will be capable of running in multiple 
unit with the old ones and the bogies and bodies will 
| also be freely interchangeable. 

The weight of each unit in working order is about 
67 tons, and the body containing the electrical equip- 
ment and auxiliary gear is supported by two four-wheel 
bogie trucks, which are coupled together by an articu- 
lated joint, so that transverse movement between 
the adjoining ends is prevented. As, however, a 

} small amount of vertical lift between these ends is 
possible, there is complete freedom of angular move- 
ment in either a horizontal or vertical direction. The 

| life of the tyres is prolonged by the prevention of 
|the transverse movement and although this causes 
|a certain amount of lateral stress on the rails when 
entering a curve, wear on the flanges is, it is claimed, 
reduced to a minimum. 

The body of the locomotive is divided into five 
compartments, consisting of two driving cabs, two 

| cubicles for the auxiliary machinery and a high-tension 
chamber for the 1,500-volt switchgear in the centre. 
| The two cabs are connected by a side corridor from 
which access is given to the high tension chamber 
through a sliding door. This door is mechanically 





| 


* See ENGIN eERING, vol. cxvii, page 597 (1924). 
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and electrically interlocked so that it cannot be opened 
when the apparatus is alive. The auxiliary cubicles 
contain the ventilating and brake equipment. The 
1,500-volt main motors are mounted on the axles and 
are permanently connected two in series across the 
3,000-volt trolley line. Each motor has a rated output 
of about 300 h.p. at the average line pressure of 1,350 
volts. A tapping is provided on the series field 
that two economical speeds are available for any com. 
bination of motors. Each unit is fitted with two 
pneumatically-operated current collectors, the supply 
to the mechanism for which is controlled by ay 
electrical valve and a two-way switch in the cab. The 
control wires run through the train line control bundle 
and consequently the pantographs of several coupled 
locomotives can be operated from one cab, 








THE BRITISH REMA 
DISINTEGRATOR GRINDING MILL. 


Tue disintegrators illustrated in Figs. 1 and 2, page 
308, are part of a new range recently developed by Messrs, 
The British Rema Manufacturing Company, Limited, 
Halifax, after a considerable amount of experimental 
work. Reduction of particle size can be brought 
about either by impact, shearing or attrition. The 
latter principle forms the basis of the present design, 
disintegration taking place as the direct result of relative 
movement of the larger particles. If the case of a mill 
with plain beaters and ordinary liner plates, as illus. 
trated in Fig. 3, be considered, it will be obvious 
that the particles in the different layers indicated by 
the arrow lines, a, b, ...e, move at different speeds, 80 
far as they can be regarded as under comparable 
conditions. The speed of particles in the innermost 
layer is, say, 200 ft. per second, equivalent to that of 
the beaters, falling to a speed of perhaps 40 ft. per 
second at the outermost. owing to friction between the 
particles and the liner plates. In the range between 
these two extremes the particles are rubbed over each 
other, and this action is quite adequate in the case 
of such materials as ochre, oxides, coal, bone meal, 
&c. In the case of harder materials, such as oats, 
barley and maize, attrition has to be supplemented 
by a shearing action and in the mills in question this 
is arranged for by serrated liner plates and side walls 
to the grinding chamber. Fig. 2 shows a mill with one 
of the inspection side doors open, and exposes to view 
the serrations on the top liner plates and the back side 
wall, serrations also being seen on the inside of the open 
door itself. The beaters are of the four-arm swinging 
type and are provided at their extremities with renewable 
blocks serrated on the face and two ends. The liner 
plates are, of course, also renewable, and by means of 
various combinations of interchangeable beater tips 
and liners, it is possible to deal with any particular 
class of material. 

In the lower part of the interior, the screen frame 
will be seen in position. This is shown withdrawn in 
Fig. 1, which conveys an idea of how quickly the screen- 
ing chamber door can be removed and the frame with- 
drawn if necessary for the renewal either of grids or 
screen. The screen is protected by a grid in such a way 
that material is not fed to it until most of it has been 
reduced to the desired size, while the speed of the layer 
of material is also reduced as it passes over the screen. 
For dealing with different types of material, the area 
of the grinding plates has to be correctly proportioned 
to the screening area. For instance, if a machine 
fine-grinding a tough product has an output of 3 tons 
per hour, the same machine dealing with a soft material 
may have a throughput of 15 tons per hour. With the 
machines under consideration, this can be readily 
arranged for. 

The machine shown in Figs. 1 and 2 is a 48-in. by 
12-in. machine. A rather smaller sized disintegrator, 
motor driven, is shown in Fig. 5, page 315, this illustra- 
tion showing how the material is introduced to both 
sides of the grinding chamber. This arrangement is 
adopted in all but small size mills, and ensures even 
distribution over the periphery. 

The beater shafts are of heat-treated nickel-chrome 
molybdenum steel, are made exceptionally stiff, and 
are carried in self-aligning heavy-duty roller bearings 
in dust-proof housings. The speed depends upon the 
character of the material to be treated, higher tip 
speeds being adopted for tough than for soft materials. 
In a battery of four 48-in. by 12-in. machines recently 
supplied for producing maize meal at the rate of 10 tons 
per hour, the power consumption works out at 15 h.p. 
|per ton. A similar size of machine grinding gypsu™ 
| to a fineness of 60 per cent. through a 200-mesh, at the 
| rate of 10 tons per hour, takes only 7} h.p. per ton. 
| In connection with milling installations, Messts. 
| British Rema Manufacturing Company recommend 
the type of lay-out indicated in Fig. 4, which represents 
|a recent plant producing fine powders at the rate 0 

10 tons per hour. The raw materials bunker a supplies 
the mill ¢ through the feeder 6, the ground material 
| being conveyed to the bunkers g by means of the 
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MESSRS. THE BRITISH REMA MANUFACTURING COMPANY, LIMITED, HALIFAX. 
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Company’s vacuum system, which consists of a closed 
pipe circuit between the Suprema cyclone f and the 
exhauster fan d. The conveying pipe is fed from a 
hopper below the mill and after deposition of the 
powder in the cyclone, the air is returned from the vortex 
to the fan. The plant operates under slight suction, 
so that there is no tendency of dust to issue from joints, 
&e. In the plant shown, the cyclone extraction is said 
to be 98 per cent., the actual loss to atmosphere 
being not more than a few pounds per day and no filters 
being needed, One of the obvious advantages of the 
system as arranged is that the air is cleaned before 
passing through the fan. The actual range of sizes 
of these disintegrators now made is from 1 ewt. to 20 
tons per hour 





ENGINEERING TRAINING AND 
EDUCATION. 


Chelsea School of Metallurgy—The autumn term 
of the School of Metallurgy of Chelsea Polytechnic, 
Manresa-road, London, S.W.3, begins on Monday, 
September 23, and the prospectus for the 1935-36 
session has recently been issued. The School provides 
full-time courses in general metallurgy and assaying 
for students taking the B.Sc. Degree, the Polytechnic 
Diploma, and other examinations; part-time courses 
in assaying, metallurgy, and heat-treatment; and 
evening courses in general metallurgy, engineering and 
industrial metallurgy, analysis and assaying, for those 
engaged in industry and for candidates for University 
and professional examinations, and for the National 
Certificates of the Institute of Chemistry. The evening 
course in engineering metallurgy extends over two years 
and is intended primarily for those studying for the 
examinations of the engineering institutions and other 
professional examinations. Full particulars of all the 
courses, scholarships tenable at the Polytechnic, 
textbooks recommended, and other matters of interest, 
are included in the prospectus, copies of which may 
be obtained from Dr. W. A. Naish, Head of the School 
of Metallurgy. 





Northampton Polytechnic Institute.—Prospectuses of | 


the Ni rthampton Engineering College and of evening 
Courses in engineering held at the Northampton 
Polytechnic Institute, St. John-street, London, E.C.1, 
have recently been issued. The College provides 
full-time courses in mechanical, civil, aeronautical and 
electrical engineering, and in electrical communication 
leading to the Diploma of the College, to the Degree 
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examinations of the University of London, and to 
membership of the various professional institutions. 
| Courses extend over four years, and during this period, 
students spend two terms, each approximately of five 
months’ duration, in the works of industrial engineering 
firms. The evening courses at the Polytechnic lead 
| to National Certificates in Engineering, to University 
| Degree examinations in Engineering, and to a number 
| of professional and other examinations. Full particu- 
lars regarding scheduled courses, fees, scholarships 
and prizes, and other data, are included in the pros- 
pectuses, copies of which are obtainable from the 
Principal at the address given above. The autumn 
term of the 1935-36 session begins on September 30 
| in the case of the full-time courses, and on September 23 
in that of the evening courses. 

Brighton Technical College.—The Calendar of Brighton 
Technical College for the 1935-36 session has just 
reached us. In it are set out detailed particulars 
of the full-time, evening, and other part-time courses 
arranged in civil, mechanical, electrical, and structural 
engineering, surveying, building, architecture, science, 
sanitation, commerce and a number of other subjects. 
Engineering students are prepared for the Degrees 
of the London University, and for National-Certificate 
and other professional examinations. A new South 
Wing to the College has recently been built and will 
be available for the opening of the forthcoming session. 
The additions and alterations, it is stated, have enabled 
all the departments to be reorganised and made more 
compact than hitherto. For full-time students, the 
session commences on September 23, but evening 
courses began on September 16. Copies of the Calendar 
are obtainable from the Principal, The Technical 
College, Brighton. 

University College, Swansea.—Full particulars regard- 
ing the courses held at University College, Singleton 
Park, Swansea, leading to Degrees of the University 
of Wales in civil, mechanical and electrical engineering, 
and to the College Diploma in these three subjects, 
are contained in the prospectus of the Department of 
Engineering of the College for 1935-36. In addition 
to the training in the scientific and purely technical 
side of engineering, occasional lectures on the business, 
administrative, and managerial sides of undertakings 
are delivered by members of the Council and other 
prominent men. Detailed examination regulations 


and syllabuses, information regarding scholarships 
tenable at the College, an account of the activities 
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| of past students are included in the prospectus which 
|is obtainable on application to the Registrar of the 
College at the address given above. The Michaelmas 
term begins on Tuesday, October 1. 

School of Mines, Treforest—The South Wales and 
Monmouthshire School of Mines, Trefotest, Pontypridd, 
Glamorganshire, provides a full-time course in mining 
engineering, leading to a joint diploma in mining by 
arrangements with University College, Cardiff. Other 
full-time courses provide teaching in combined mechan- 
ical and electrical engineering, chemical engineering, 
surveying and prospecting, and preparatory science. 
Part-time courses, occupying one day per week, are 
available for colliery managers, surveyors and mine 
chemists’ assistants, and also in mechanical and 
electrical engineering, while evening courses covering 
a variety of mining, engineering, and commercial 
subjects are also provided. The School maintains a 
close association with many collieries in the vicinity, 
thus affording exceptional facilities for students to 
study modern practical methods at first hand. The 
“ sandwich” system of training, namely, six months 
at the School and six months at work alternately, is in 
operation. Copies of the Calendar for the 1935-36 session, 
giving full particulars of the courses, fees, &c., may be 
obtained from the Principal. The first term of the 
session commences on September 23, for evening 
students, and on September 24 for day students. 








LAUNCHES AND TRIAL TRIPS. 


* Port Townsvit_e.”’’—Twin-screw refrigerated-cargo 
and passenger motorship for service between Great Britain, 
the Continent, and America and Australasia; Diesel 
engines designed by Messrs. Sulzer Brothers, Limited, 
and constructed by Messrs. The Wallsend Slipway and 
Engineering Company, Limited. Trial trip, August 24. 
Main dimensions, 516 ft. 4 in. by 65 ft. by 43 ft. 10 in. 
Built by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Wallsend-on-Tyne, for the Commonwealth and 
Dominion Line, London. 

* TasMANIA.”’—Twin-screw cargo and passenger motor- 
ship; two-cycle, single-acting, Burmeister and Wain 
Diesel engines. Launch, August 24. Main dimensions, 
415 ft. by 56 ft. 3 in. by 27 ft. 6 in. Built to the order 
of Messrs. The “ Orient ’’ Steamship Company, Copen- 
hagen, by Messrs. Nakskov Shipyard, Limited, Nakskov, 
Denmark, 

‘** Umrata.”’—Twin-screw passenger and cargo steamer 
for service on the owners’ Natal line ;_ triple-expansion 
engines each working in conjunction with a Bauer-Wach 
exhaust turbine. Launch, August 30. Main dimensions 
468 ft. by 61 ft. 3in. by 35 ft. 6in. Built and engined, 
by Messrs. Swan, Hunter, and Wigham Richardson, 
Limited, Neptune Shipyard, Newcastle-upon-Tyne, for 
Messrs. Bullard, King and Company, Limited, London. 
“ Yartrpoo.,” ‘“ YarTrueet,” ‘“ YARTGATE,”” and 
“ YartTiicat,”’—Steel decked swim barges to carry 
180 tons. Launches, August 15 and 30. Main dimen- 
sions of each, 81 ft. 3 in. by 24 ft. 8 in. by 7 ft. 10 in. 
Built by Messrs. Harland and Wolff, Limited, North 
Woolwich, London, E.16, for Messrs. Thames Steam 
Tug and Lighterage Company, Limited, London. 

“ DanuBe VI.”—Single-screw steam tug for service 
on the River Thames; triple-expansion engine fitted 
by Messrs. C. D. Holmes and Company, Limited, Hull. 
Launch, August 31. Main dimensions, 110 ft, by 
27 ft. 6 in. by 13 ft. Built by Messrs. Cochrane and 
Sons, Limited, Ouse Shipbuilding Yard, Selby, for Messrs. 
The Tilbury Contracting and Dredging Company, Limited, 
London. 

Moror Boats anv Burry Boats.—Six motor boats 
to carry 30 tons and six butty boats to carry 33 tons ; 
motor boats fitted with 18}4-b.h.p., two-cylinder, vertical 
heavy-oil engines furnished by Ri, National Gas and 
Oil Engine Company, Limited. Twelve boats launched 
during August. Main dimensions of all, 71 ft. 6 in. by 
7 ft. by 4ft.2in. Built by Messrs. Harland and Wolff, 
Limited, North Woolwich, London, E.16, for Messrs. 
Grand Union Canal Carrying Company, Limited, London. 








of the Students’ Engineering Society, and a record 








Tse Institution or Higuway Encoineers.—The 
Council of the Institution of Highway Engineers has 
recently appointed Mr, A. T. Hobbs, M.Inst.C.F., 
to be secretary of the Institution. Mr. Hobbs is, in 
addition, secretary of the Institution of Water Engineers 
and a member of the firm of Messrs. Ritchie and Partners, 
reinforeed-concrete engineers. By arrangement, the 
Institution of Highway Engineers has now moved to the 
oftices of the Institution of Water Engineers, Parliament 
Mansions, Orchard-street, Victoria-street, London, 8.W.1, 
to which all correspondence should in future be addressed, 

FivtrRate PENETRATING O11.—An_ oil-preparation 
which is claimed to have unusyal penetrating qualities 
has recently been put on the market by Messrs. Brown 
Brothers, Limited, Brown's Buildings, Great Eastern- 
street, London, E.C.2, under the name of “ Filtrate 
Penetrating Oil.’ The preparation can be supplied 
with or without the admixture of Acheson colloidal 
graphite, and it is stated that when squirted on leaf 
springs, it at once works right through between the 
leaves and lubricates them thoroughly. It is equally 
suitable for eliminating squeaks, easing hinges and door 
locks, and in fact for use in any circumstances in which 
it may be difficult to apply lubricant directly to moving 
parts. 
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LABOUR NOTES. 


UNDER a new agreement arrived at by the Italian 
Fascist Confederation of Industrial Employers and | 
the corresponding Confederation of Industrial Workers, 
hours of work are fixed at 40 in the week for continuous | 
work and at 42 in the week in the case of discontinuous | 
processes. When hours are averaged over several | 
weeks, the National Federations will determine the 
number of weeks over which averages should be 
caloulated. The exceptions provided for by law remain 
in force unless the competent unions agree upon more 
favourable conditions, either as regards the nature of 
the exceptions or as regards the number of hours by 
which the hours may be exceeded in each particular 
case. These exceptions relate to the persons engaged 
in preparatory and complementary work, intermittent 
work, exceptions for technical or seasonal requirements 
and cases of force majeure. In the case of classes of 
employment which do not come under the hours 
legislation, the competent national employers’ and 
workers’ associations will examine the possibility of 
reducing hours of work and will draw up agreements 
on the subject. 


| 


When wages are paid weekly, or for periods exceeding 
a week, or in cases in which daily hours of work are 
reduced and wages are paid by the day, they will be 
reduced in proportion to the reduction of hours of 
work. Overtime is permissible in certain circumstances 
and under specified conditions, and the employer is 
obliged to contribute to the National Family Endow- 
ment Fund 5 per cent. of the wages paid in respect 
of any hours worked over 40, or over any higher normal 
hours of work which may be fixed. The categories 
of workers whose hours cannot be reduced for technical 
or economic reasons are to be determined by agreement 
between the competent National Federations. 


A statement showing the number of persons in 
receipt of Poor Relief in England and Wales in the 
quarter ending in June this year, ‘‘ with some parti- 
eulars as to the number of ‘ unemployed ’ persons in 
receipt of such relief,” has been issued by the Ministry 
of Health. The total number of persons (men, women 
and children) in receipt of poor relief in England and 
Wales on the last Saturday in June, 1935, was 1,293,305, 
which was equivalent to 320 per 10,000 of the popula- 
tion. The corresponding total at the end of June, 
1914, was 618,315. Apart from the increases following 
the Easter and Whitsun holidays, there was a continuous 
decrease in the number of persons in receipt of poor 
relief. The figures at the end of June, 1935, when 
compared with those at the end of March, 1935, showed 
a decrease of 61,317 (or 4-5 per cent.), and a decrease 
of 32,002 (or 2-4 per cent.) when compared with 
those at the end of June, 1934. The total number of 
persons in receipt of domiciliary relief on the last 
Saturday in June, 1935, was 1,123,128 as compared 
with 1,173,895 at the end of March, 1935—a decrease 
of 50,767 (or 4:3 per cent.). The corresponding total 
at the end of June, 1934, was 1,146,587. 


The totals given, it is explained, include large 
numbers returned as persons who would ordinarily 
be employed. Nearly all the relief given to these 
persons is given to them while resident in their own 
homes. The average number of persons returned as 
ordinarily engaged in some regular occupation, who 
were in receipt of poor relief in June, 1935, while 
resident in their own homes (including wives and 
dependent children) was 511,305—a decrease of 53,781 
as compared with the corresponding number in March, 
1935, and a decrease of 55,208 as compared with 
June, 1934. The total comprises 153,920 men, 127,997 
women, and 229,388 children, and includes 319,188 
—_—e who were registered at employment exchanges 
or employment or were dependent upon persons so 
registered, The average number of persons not ordi- 
narily engaged in some regular occupation (including 
wives and dependent children) in receipt of domiciliary 
relief in June, 1935, was 618,839—an increase of 759 
as compared with the corresponding number in March, 
1935, and an increase of 30,147 as compared with 
June, 1934, This num. er of 618,839 exceeds by about 
246,236 (or 66-1 per cent.) the average number of 
persons in receipt of comiciliary relief during June, 
1914. 








A number of dye-house operatives in the employ- 
ment of a firm at Walkden went on strike recently | 
against the introduction of what they alleged to be a | 
new method of time checking. A statement issued by | 
the employers suggested that the stoppage was due | 
to a misapprehension. “No new system of time! 
checking,” they said, “has been introduced, nor | 
any alteration in the working conditions. The reason 


given by the workpeople to the management for| amounts in practice to an equitable distribution of | 
. is their | unworked shifts over all underground staff. At present, | sha 


the unexpected lightning strike 


_ SES Ree ares. 


| which has for some time been carried out in our works 


by the management. We are inclined to think that 
our workpeople have entirely misunderstood the nature 
and objects of this observation. Its main object is 
the facilitating of the work of both machines and 
labour and for ascertaining where checks and impedi- 
ments occur to smooth working. Without exact 
details, which are acquired from this scrutiny, it is 
difficult, if not impossible, for the management to 
arrange satisfactorily the best possible working condi- 
tions. It must be realised by the workpeople that in 
these days of severe competition it is only up-to-date 
works that can hope to keep up their output and find 
full employment for their men. The best possible 
method of doing this is by careful observation of all 
working conditions, so as to see where improvements 
can be made. This is equally the interests of the men 
as it is of the employers.” 

An editorial note in the Journal of the Amalgamated 
Engineering Union states that the financial report for 
the second quarter of the current calendar year records 
an increase of 23,252/. in the assets of the organisation, 
The amount paid to members in respect of the five 
principal statutory benefits was 128,638/., and the 
union’s total assets at June 30 amounted to 1,754,706l. 

-97,0271. more than at the corresponding date in 
1934, Progress, it is added, is also recorded in respect 
of the membership. 

The Ministry of Labour states that in the case of 
about 45 per cent. of the total of 1,645,666 persons 
who were, on August 26, applying for benefit or 
unemployment allowances, the last spell of registered 
unemployment had lasted less than six weeks; for 
about 56 per cent. it had lasted less than three months, 
and for about 66 per cent. less than six months. About 
23 per cent. of the total had been on the register for 
12 months or more. A considerable proportion of the 
persons who have been on the register for extended 
periods will have had one or more short spells of 
employment, lasting not more than three days each, 
during such periods. 


As compared with the position at July 22, 1935, 
there were 37,350 fewer unemployed in coal-mining, 
2,835 fewer in iron and steel manufacture, 2,772 fewer 
in general engineering, 1,462 fewer in shipbuilding and 
shiprepairing and 1,433 fewer in the motor vehicle, 
eyele and aircraft industries. In dock, harbour, &c., 
service there were 2,082 more. As compared with the 
position at August 20, 1934, there were 50,944 fewer 
unemployed in coal-mining, 16,464 fewer in engineering, 
11,533 fewer in iron and steel manufacture, 8,494 
fewer in shipbuilding and ship-repairing, and 6,092 
fewer in the motor vehicle, cycle and aircraft industry. 


In its report on juvenile employment in 1934, the 
Ministry of Labour states that probably the most 
important factor was the sudden, large increase in the 
numbers of boys and girls leaving school and seeking 
employment. This increase was due to the abnormal 
birthrate in the years immediately after the war. 
Although the deficiency in the war-time birth-rate was 
still felt in the age groups 16-18, it was estimated that 
the total number of juveniles under 18 available for 
employment in Great Britain at the end of 1934 
exceeded the number available at the end of 1933 by 
about 80,000. For juveniles aged between 14 and 15 
the estimated total for 1934 exceeded that of 1933 by 
over 160,000. 


Yet, the report proceeds, there was no difficulty in 
many areas in absorbing the increased numbers leaving 
school. The average number of juveniles registered 
as unemployed at exchanges and bureaux throughout 
the year was about 1,000 less than in the previous 
year. In many occupations a shortage of juvenile 
labour continued. Fortunately, the sudden increase 
in the numbers leaving school coincided with the 
improved employment position of 1933-34. But, it is 
claimed, the ease with which juveniles were guided 
into employment was largely due to the careful 
preparations made by the committees during the past 
few years. Reports from the committees, it is added, 
lend support to the view that, with the greater stabilisa- 
tion of industrial conditions, employers and parents are 
beginning to look with greater favour on apprenticeship 
and learnership than they did a year or two ago. 


The weekly organ of the International Labour Office 
at Geneva states that at the suggestion of the National- 
Socialist Mutual Aid Organisation, the German Coal 
Syndicate recently decided to make arrangements to 
ensure that underground workers in all affiliated mines 
have the same number of days’ work a month. This 
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another. It is practically non-existent in coal mines 
belonging to the iron-working industry, which is working 
at full pressure, while it is relatively intense in mines 
supplying the market. In some of the latter mines 
workers miss a8 many as nine shifts a month, a fact 
which reduces their monthly earnings by 30 per cent. 
The National-Socialist Mutual Aid Organisation has 
had to assist those suffering most from unemployment 
by distributing vouchers for clothing, linen articles and 
household commodities. 


By the arrangements contemplated it is hoped to be 
able to guarantee 21 or 22 shifts a month for every 
underground worker, this being the average employ- 
ment level in the Ruhr mines. Although in order to 
accomplish this, a certain amount of sacrifice must be 
asked from those in a more favoured position as 
regards work, the result will be that all miners will 
be sure of adequate minimum earnings. The technical 
details of the scheme are not yet fixed, but among 
other measures the temporary transfer of staff from 
one mine to another is contemplated. For this pur- 
pose a motorbus service will be established between 
the homes of workers employed in mines where work 
is scarce and neighbouring mines working at higher 


pressure. 


The National-Socialist Mutual Aid Organisation is 
still granting assistance to miners who in recent months 
have suffered most from unemployment, and has 
decided to extend its activities to mines in the Saar 
Terri . For of assistance, the Saar mines 
will be divided into three groups according as the 
number of shifts missed during the past year has been 
between 41 and 56, 57 and 70, or 71 and 84. Unmarried 
miners in these three groups will receive vouchers for 
10, 15 and 20 marks respectively, while married workers 
will be entitled to a supplement of 5 marks for their 
wife and 3 marks for each child. 


Under a Decree issued recently, the German Ministry 
of Labour and the Interior, no worker may be recruited 
in Germany for a foreign undertaking without the 
consent of the Institution for Employment Exchanges 
and Unemployment Insurance. The term recruiting is 
defined in the widest possible sense, and covers even 
the direct engagement, without the intervention of any 
intermediary, of a German worker by an employer 
domiciled outside Germany. Recruiting is also consi- 
dered to take place within the meaning of the Decree 
if an employer proposes to a worker already in his 
service in Germany to work for him abroad, unless 
the worker in question has been in his service for at 
least a year prior to the coming into force of the Decree. 
The insertion in newspapers or periodicals of offers 
of employment received from abroad is also held to 
constitute a recruiting operation. 


As a general rule, the right to recruit workers for 
foreign countries is reserved to the Institution for 
Employment Exchanges and Unemployment Insurance. 
This Institution may, however, permit employment 
exchanges other than those attached to itself to carry 
on recruiting for abroad, if such exchanges offer every 
possible guarantee that they will observe, in the spirit 
and the letter, the existing and future regulations on 
the question. The permit may be withdrawn at any 
time, may be restricted to recruiting for certain 
countries, and may be made subject to conditions. 
Any institution or person not in possession of such & 
permit, and wishing to recruit a German worker either 
on its own account or on that of a third party, must 
obtain a special permit from the Institution for Employ- 
ment Exchanges and Unemployment Insurance, m 
each case. 


A measure recently adopted in Cuba extends to 
employees and workmen the right to an annual holiday 
of 14 days with pay. Seven days’ holiday with pay 
are also granted to workers who have had continuous 
employment of six months with one person or firm. 
Wages for the holiday period are to be paid in advance. 
Article 1 of the new law reads: “ Every employee 
or worker giving his uninterrupted service to the same 
employer during a year shall have the right to 14 
working days of rest with compensation at the average 
rate of pay for the corresponding space of time. The 
compensation shall be paid in advance at the beginning 
of the holiday.” The law is binding on employers 
with more than five employees, but agricultural workers 
and domestic servants are excluded from its scope. 








Tue Sraspiiry oF STRUCTURES : Enxratom—In the 
presidential address of Mr. J. 8. Wilson, M.Inst.C. . 
delivered before Section G of the British Association _ 
Norwich on the 5th inst., the sentence reproduced = 
289, ante, as “ The curves were of quite differen 
” should have read “The curves were of quite 


objection to the scientific observations of processes, | short time varies considerably from one mine to | definite shape.” 
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PROBLEMS IN FEN DRAINAGE.* 


By Mason R. G. Crarx, O.B.E., M.Inst.C.E., 
, M.Inst.W.E. 


Ir is estimated there are about 1,279,000 acres of 
Fenland and Lowland in England and Wales, which 
are protected by artificial works from inundation by 
the sea or flooding from the rivers conducting the 
surplus water to the sea. All of this land is in the 
areas of the Catchment Boards and it is probably no 


| covers a large area of fenland of about 836,000 acres 
extending into the counties of Cambridgeshire, Norfolk, 
Huntingdonshire, the Isle of Ely, and other counties. 
The Bedford Level is now divided up into the North, 
Middle and South Levels, the first two Levels being 
separated by the River Nene while the River Ouse 
runs between the Middle and South Levels. 

About 1631, Vermuyden, the Dutch engineer, was 
commissioned to convert the Bedford Level area 
into “‘summer lands” and he constructed several 











Fie. 1. 











River NENE, NEAR THE OUTFALL. 
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exaggeration to say that it includes some of the richest | barrier banks, new cuts, etc., but if he anticipated the 
agricultural land in England. The fenlands problem} shrinkage of the newly protected land, which was 
48 regards defence against water may, in the first place, | mainly composed of peat, he did not provide sufficiently 
be divided into two parts :—(a) Their protection from | for this. At all events, it must be recognised that 
imundation from either the tidal rivers and upland| although he made some mistakes in the light of 
floods. (4) The evacuation of the water in their own present-day knowledge, his work was a great under- 
area so as to avoid internal flooding. taking. The barrier banks which he constructed have 


Considering (a), in several cases these areas have 
been reclaimed from tidal influence and protected by 
means of sea-wall embankments and barrier banks from 
the year 1500, and two examples may be cited, namely, 





Romney Marsh and the Bedford Level. The latter 





. _Paper read before Section G of the British Association 
at Norwich on September 6, 1935. \ 





| outfall. 


stood the test of time, although the materials avail- 
able for them were only clay, silt and gravel. The artifi- 
cial by-passes or short cuts which he made for the rivers 
were intended to conduct the flood waters from the 
uplands through the low-lying fenland areas to the 
It is just possible that if his works had been 
properly maintained and improved from time to time, 
the condition of the main rivers and their outfalls 


would not have presented such a problem as it does 
to-day. 

Generally speaking, the main rivers, especially the 
tidal portions, need correcting, and this applies more 
particularly to the estuaries or outfalls. ions and 
accretions in the river banks require constant attention 
and protection. This may be illustrated by Fig. 1, 
which shows the River Nene (artificial cut) near the 
outfall, and is typical of much of the bank protection. 
Rubble stone is deposited at the toe of the slope 
and faggots are laid on the slope to prevent scour. 
The run-off from the upland areas varies considerably 
due to drought and flood conditions, with the result 
that the back water supplies for keeping the rivers 
flushed in summer time are often insufficient. Silt is 
brought up by the tidal rivers from the estuary and 
Fig.2. 
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deposited on the sides and beds of the rivers during the 
summer ‘nonths. Flood tides of 44 hours and ebb tides 
of 74 hours of course add to the trouble and the result 
is that the effective cross-sectional area of the river 
becomes reduced. The upland flood period when the 
silt is flushed from the upper reaches of the tidal river 
downstream, is generally shorter, but the net result of 
dreught is in many cases silting of the tidal portion of 
the river. 

In many cases the state of the river is due to the 
ill-conditioned* state of the estuary. It may be that 
if the estuaries were put in order and training walls 
carried out to deep clear water, the tidal portion of the 
rivers would not become worse, but might in the 
course of time be self-cleansing. 

In flood periods the rivers reach their peak conditions 
and it is questionable whether.it is sound policy to 
make the rivers larger in order to accommodate winter 
floods in view of the long drought periods that follow. 
It may be worth considering providing works so 
that relief may be given during peak periods of floods, 
equalising in this way more nearly the summer and 
winter run off by a system of washlands or reservoirs 
above the tidal section of a river. In some cases flood 
areas in a river are vided for by flood banks set 
back from the river as in Fig. 2. Such flood 
banks add very considerably to the flood capacity of a 
river and may be more economical than widening 
the river channel. In towns where there are wharves 
and buildings this method is, of course, not applicable. 
The barrier banks flanking the main river have to be 
maintained, as in some cases the level of the top of the 
barrier banks is 18 O.D., the flood water level in the 
main river 15 O.D. and the lowest land level that the 
barrier banks protects—5 O.D. From time to time 
these banks require raising and strengthening, as they 
waste and shrink. 

(b) It will be realised that the Fenland or lowland 
areas protected by the barrier banks have, in addition, to 
consider how they are effectively to drain their area 
and convey their surplus water to the main river, which 
often discharges into the tidal section of the river. 
These fen areas are near the outfalls of the rivers and 
are well below high tide level. In several parts of 
Fenland the lowest level is farthest from the outfall 
sluices and often the low land is found to be shrinking 
more than the high land, so that the problem is to 
drain the low land through the high land. As the level of 
the land varies considerably in these areas they are 
generally intersected by internal high-level main water- 
ways or drains, the area being subdivided into minor 
internal drainage districts. The map, Fig. 3, illustrates 
the arrangements in the Middle Level area. The main 
internal waterways are often embanked and act as 
high-level conduits to the outfall sluices which are in 
many cases under tidal influence and control. The 
minor districts each evacuate their surplus water into 
the main waterways, generally by pumps, and each 
district is self-contained. “In Fig. 3, the pumping 
stations are indicated by dots. 

Many years ago the minor internal districts used 
windmills and scoopwheels to lift their water, but in 
course of time the windmills, being dependent on the 
wind, were not found reliable or positive enough and 
these gave way to steam engines of the beam type, 
coupled to water scoopwheels. Fig. 4 is an interesting 
view, showing in the foreground an old windmill and 
scoopwheel and in the distance on the left a steam 
plant erected in 1830, in turn replaced by an oil engine 
plant (centre) erected in 1926. Fig. 5 shows another 
steam beam-engine plant and water wheel on the 
left, replaced by the oil-engine plant on the right. 
During the past ten years, crude-oil engines, such as 
that shown in Fig. 6, depicting an oil-engine plant of 
50 tons per minute by Messrs. W. H. Allen, Sons and 
Company of Bedford, have taken the place of steam, as 
they are more economical to run and the water in the 
fens is unsuitable for steam boilers. Efforts have been 





made to obtain a supply of electricity, but so far the cost 
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has been teo high, due probably to the low load factor. 
In the Middle Level to-day, there are about 60 pumping 
plants which pum; their water from the minor districts 
to the Mid¢le Level high-level system of waterways. 
In the Middle Level area difficulties in ensuring 


efficient drainage have been constantly present during | 


the past 300 years owing to certain conditions 
constantly changing. This area drains 174,000 acres 
and used to discharge by gravitation into the River 
Nene, as and when tide conditions permitted. At a 
later period the discharge was diverted to the River 
Ouse at Salters Lede. Some years later Tongs Drain 
was constructed about two miles lower down the River 
In 1840, a new large drain and outfall sluice was 
constructed at St. Germans, which, with other works, 
cost about £400,000. St. Germans is about eight miles 
farther down the river and while it gave lower low 
water tidal levels, the period of discharge per tide was 
necessarily less. From 1844, up till about 1910, the 
Middle Level outfall at St. Germans was fairly satis- 
factory, but the heavy floods in 1912 warned the 
Middle Level Board that the area was not quite so safe 
as it should be. In other words, there was some 
flooding in the area. In 1926 and 1928, the area was 
menaced by further floods to such a degree that the 
Board realised that there were several factors that had 
altered since 1844. The lowest land was farthest from 
the outfall, say about 30 miles, and was found to be 
still sinking at the rate of 4 in. per year. An interesting 
example is Whittlesea Mere. This was drained in 
1851, and a post shown in Fig. 7, which was then 
level with the land now stands over 11 ft. above the 
ground, 

Compared with the low low-water tide levels obtained 
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in 1844, the level is now four feet higher, thus retarding 
the evacuation of the water each tide. The new 
pumping plants in the minor districts are of larger 
capacity than formerly and more positive in action 
than the scoopwheels. Further, under medern con- 
ditions the areas up the main river are discharging 
their water more rapidly, which has the effect of 
producing higher tidal low-water levels. Due to such 
causes the reservoir capacity of the Middle Level 
high-level drains had become taxed to the limit in 1928. 
After some discussion the Middle Level Board decided 
in order to meet the situation, to install pumps at St 
Germans as the discharge per tide by gravitation was 
insufficient and unreliable. Each pumping installation 
consisted of three oil-driven units of the Premier- 
Crossley horizontal vis-4-vis type, each of 1,000 brake 
horse-power, coupled through reduction gears to a 
horizontal centrifugal pump constructed by Messrs. 
Gwynnes Pumps, Limited. The capacity of each 
pump varied from 1,000 tons to 300 tons per minute, 
according to tidal conditions. The interior of the | 
North Engine House is shown in Fig. 8. This pumping 
station also included two sluiceways each 35 ft. wide, 
shown in Figs. 9 and 10, illustrating, respectively, the 
tidal and non-tidal sides of the installation. The | 
principle of the whole is that in normal periods | 
discharge will be by gravitation, but in time of flood or | 
anticipation of flood the discharge will be by pumping. | 
The main waterways have to be constantly dredged 
and kept clear of weed growth, as the fall or bed | 
gradient is about 1 in. per mile. This is done by 
floating and dragline dredgers. The strata vary 
considerably, consisting of peat, clay, gravel and fine 
silt. The latter is the most difficult to maintain. 


|estuary is well conditioned. 
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Fie. 7. Cotumn at WuHITTLESEA MERE. 

As time goes on, these fen and low lands will become 
more costly to drain effectively and it may well be that 
further pumps of larger capacity will be installed and 
the banks raised. The views of farmers in these areas 
are changing regarding water level in the dykes as 


|compared with land level, where the land is arable. 


From experience, they find that the water level should 
be at least 4 ft. to 6 ft. below the surface of the land 
under cultivation. Further, under the Land Drainage 
Act, 1930, drainage includes irrigation and the supply 
of water. This is difficult to reconcile with flood control 
and prevention, unless reservoirs can be constructed 


|and kept reasonably full during the summer months, 


from which to draw supplies as and when required. 
If in drought periods the bulk of the scanty back water 
supplies are taken for irrigation, then the tidal sluices 
into the main river silt up more rapidly unless the 
It may be of interest to 
note that in less than 12 months the outfall sluice at 
St. Germans, erected in 1880 by the late Sir John 
Hawkshaw, M.Inst.C.E., has silted upon the tidal side 
to a depth of 12 ft. 

Vast sums have been expended on these areas in the 
past, but it is evident that in the future there will be 
very considerable expense to be met; it 18 doubtful, 
however, whether much can be done without State 
assistance. Naturally, the expense of protecting and 
draining these fen lands is heavy. In some areas the 
flood water is pumped twice or even three times before 
it discharges to the sea. Prior to the passing of the 
Land Drainage Act, 1930, the bulk of the drainage 
rates was based on acreage, but now it is based on 
annual value so far as agricultural land is con 
and one-third the rateable value for houses and 
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hereditaments. During the past 12 years, the Middle | made of wrought iron appear to have been in existence 
Level Board have spent over 500,000/. on new works | in the Eighteenth Century. Samuel Brown, who was 
and maintenance. In the past twelve years, the | granted a patent in 1817, designed and constructed | bridges reflects in a remarkable degree the ignorance 
State has contributed liberally to drainage works on| some of the earliest in this country. His main sus-| in the mechanics of design of some engineers of those 
the recommendation of the Land Drainage Branch of | pension chains were made of long open welded links| days. The wrong ideas of these men led to the 
the Ministry of Agriculture and Fisheries. It would | or long plate links connected together with round bars | suspension bridge being regarded with suspicion 
be a national disaster if these large food-producing | and shorter plate links. The chains, which were made | for many years. 
areas of fen and low lands were not maintained and/|up with several links side by side, connected with; A supposed improvement was introduced by a Mr. 
protected. It may be argued that it is in the national | common hinge pins, were of uniform strength through- | James Dredge, with the object of reducing the amount 
interest to encourage schemes of magnitude by way of | out their length, and the road or platform was sus-| of iron required, and it was claimed also that his 
grants, which incidentally provide work for large num- pended by vertical rods from the short links. In| bridge was stronger and less flexible. Claims for the 
‘ers of men, and render these areas safe from inundation. | addition to the main chains, Brown put chains at the | improvement were demonstrated with models (which 
| platform level to prevent undulation. Within its| could not have been exactly representative) and the 
limitations it was a satisfactory form of construction. | soundness of the construction was vouched for by 
THE STABILITY OF STRUCTURES.* | In a bridge which carries a series of loads on a flexible | those who were supposed to have expert knowledge, 
By J. S. Winsow, F.C.G.L., Hon.A.R.LB.A.. MInst.C.E | chain, the loads and the chains are only in equilibrium | while the excellence of the scheme for building bridges 
; ee Hrd gier naan *~-™* | when the chain assumes an appropriate shape, and | according to the new principle was pressed by several 
(Concluded from page 289.) |to support any additional weight or rearrangement of | eminent persons. After a large number of bridges 
»| weights the chain changes its shape slightly. With a had been built in this country and in India, all confi- 
as it has been called, is a fascinating type of structure. moving load the tendency of the platform of a suspen- | dence in the type, and indeed in suspension bridges 
In the course of the development of its design and | sion bridge to undulate with the passage of the load | generally, was severely shaken when a large bridge of 
stability there have been some astonishing occurrences. | has handicapped the development of this type of | Dredge’s improved type collapsed under its own 
In its most elementary form the suspension-bridge | bridge. An early attempt to use it for a railway | weight when on the point of completion, and a second 
formed of strong flexible climbing trees or roots has | proved a complete failure. Telford’s famous bridge | one failed to carry its test load and collapsed later. A 
been used by primitive peoples for centuries Examples | across the Menai Straits, with a span of 570 ft., com- | patent for the above ‘“‘ improvement ” was granted to 
a ; | pleted in 1826, is of the simple suspension type. At| James Dredge in 1836 for a “ Taper Chain Bridge.” 
* Presidential Address delivered before Section G of the | {ist the platform was too flexible and caused anxiety, Dredge conceived the notion that instead of carrying 
British Association at Norwich, on Thursday, September 5, | but that part was altered and made stiffer. The| all the component links of the chain the whole 
1935, ‘ bridge is still in service, and is standing proof that in ' length between the supporting towers and hanging the 


principle and construction it was sound, A few years 
later, a stage in the quest for stability in suspension 
£ 1 y pe 
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platform on vertical suspension rods, the links or compo- | 
nents of the chain could be deflected down in a diagonal | 
direction at successive intervals, and made to terminate 
at their connections to the platform and so displace 
the suspension rods. Thus in a bridge with eleven 
bays and ten cross girders, starting at the tower with 
six links in the chain at each side, the two outer links 
would be carried down diagonally from the tower to 
the first cross girder, leaving ten links (five on each 
side). Then from a point over the first cross gi 
the outer two links would pass diagonally to the second 
cross girder, and so on for the five bays, leaving only 
two links at the centre of the bridge. The scheme 
converted the bridge virtually into two cantilevers 
or brackets projecting from the towers towards the 
centre. The saving of iron was enormous, and appealed 
so strongly to those who advocated the new principle 
that exaggerated statements, in perfectly faith, 
were made, as the following extracts from the j 

of the day show. Though fundamentally wrong, 
any criticism that may have been made was rendered 
ineffectual by the weight of the approving authority 
and by the difficulty experienced at the time with the 
Menai bridge. Lord Western wrote to the Editor of 
The Times as follows :— 

“ Sir, If you will notice, in any way, in your widely 
circulating paper the improvement in Bridge Archi- 
tecture detailed in this letter of mine to Lord Melbourne, 
you will materially assist in bringing forward genius 
and the promulgation of an improvement in the depart- 
ment of science of considerable national importance, 
which is my only motive. 

“On Saturday last I introduced Mr. Dredge, the 
Inventor of this improvement in bridge building, to 
the Marquis of Northampton, at his evening assembly. 
He brought his models and drawings with him, and 
they attracted great attention and admiration. On 
the Monday morning following, a trial of strength 
of the old system of building relatively to Mr. Dredge’s 
with two models of bridges, each formed out of the 
same weight of iron wire, namely six ounces, was made 


|to support, in so difficult a position, comparatively 





in the Marquis’s garden, the Marquis and Lord Compton 
and others present. 
was first loaded. It bore 18 half-hundred weights, 
and with the next half broke down. The model formed 
upon Mr. Dredge’s principle sustained 34 half-hundreds | 
when upon the addition of another half-hundred, 
the wooden structure on which the chains were hung 
(answering to the towers of masonry, which form the | 
fulcrum to suspension bridges) gave way altogether, and | 
the bridge came down, but the chains were unbroken ; 
and upon Mr. Dredge’s calculation, would have sus- 
tained 500 more, making in all 2,300 lbs. Mr. Dredge | 
can build bridges on this plan, at one-third the expense | 
of the present method : he requires only one-third the 
quantity of iron, and his bridge will be stronger and | 
freer from vibration and pendulous motion. 

“Lam, Sir, Your obedient Servant, 

WESTERN.” 


The long letter to the Rt. Hon. Viscount Melbourne 
from Lord Western contains many interesting passages : | 

‘“* Having heard that Government is about to expend 
a further sum of money on the reparation of the Menai 
Bridge, which is said to be in a perilous state, I cannot | 
refrain from entreating your attention to the vast | 
improvement that has been made in the construction of 
suspension bridges by Mr. Dredge of Bath...” 
* He [Mr. Dredge] insists on the possibility of recon- 
structing the iron work of the Menai Bridge at a less 
sum than the superfluous iron would sell for, so much 
less is requisite than was there used; and he pledges 
himself to the power of the bridge, if the irons are | 
altogether altered and reconstructed on his principle, 
to be capable of supporting in transit 1,000 tons. The 
Menai bridge is believed to have cost near £150,000 
and to have consumed in its construction about 2000 
tons of iron and to be declared only capable of sustaining 
733 tons on transit. Before I submit ... a detail 
of some experiments Mr. Dredge has made... . 
I will endeavour to give some explanation . . . of 
the fundamental principle upon which his mighty 
fabric is erected. I must give it merely as it has 
struck my unlearned common sense, and which it has, 
from its simplicity, with a force so irresistible that it 
makes me believe I fully understand it. 

“ I conceive the grad foundation may be said to be 
the rendering the chains strongest, and indeed very 
much the strongest, a: the base, tapering them, by 
regular degrees to the centre, where they come at 
last, in fact, to a cipher. From the cipher commence, 
therefore, their size, weight and strength, which regu- 
larly increase, by degrees, quite up to its base, which 
base, you know, in a suspension bridge, is the tower 
of masonry on which the chains are hung. In truth 
it is the application of that principle horizontally 
which is so obviously necessary in all perpendicular 
erections, of superior size and strength at the base, 
and tapering away to a cipher on its ultimate summit 

as for example, the obelisk, the pyramid, the church 
spire ; and which principle he shows to be as effective 


The model upon the old system | 


| reward. 


| completely overt 


horizontally applied as it is in the perpendicular, 
indeed, it may a said to be far more effective, as it 


with the perpendicular, its own intrinsic weight and 
a heavy transit load besides. 

“The main chains of the Menai bridge are the same 
size throughout, creating thereby an enormous intrinsic 
and superfluous weight, exceeding that which it has 
to sustain on transit, and this it is which constitutes 
the grand vice of the present system and which, 
sooner or later, Mr. Dredge’s must su e. Mr. 
Dredge’s bridge may be well imagined by supposing 
a church spire laid horizontally, and met by another 


| weight 


statements. For instance, he told his audience that 


has | whereas the main chains of Telford’s Menai suspension 


bridge had a sectional area of 260 sq. in. and a total 
of 1,900 tons, under his “ Mathematica] 
Principle ” 30 sq. in. of seetional area and a weight 
of 70 tons w have been sufficient. According to 
his own account of the meeting, several members 
were critical, but he convinced them in a way which 
suggests that members of “‘ Section G ” of those days 
were easily satisfied. He wrote: “ The above paper 
excited a discussion in which several members opposed 
my plan. I produced a drawing of a bridge, copied 
from the Saturday Magazine, March 1834, at Wandipore, 





of equal dimensions at the point . . . 
“Thus his genius has led him, by the simplicity 


which clearly proved that the principle in the con- 
struction of bridges I now advocate was acknowledged 
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and perspicuity of his conceptions to effect a discovery | 
which I firmly believe will turn out of great national 
importance, the recognitions of which by the country 
will, I am sure, be felt by him as the highest possible 


““ Mr. Dredge’s principle of suspension bridge building 
oom the theory and practice of a 

Telford, a Brunel, whose experience and talents we 
are bound highly to respect, and to whose genius I 
readily offer the humble tribute of my admiration ; 
can we then be surprised that the public should evince 
some fear, and some reluctance, hastily to adopt 
Mr. Dredge’s novel principle or theory, in substitution 
of that which has been so long acted upon? They 
ought, therefore, to pause, they ought to inquire if 
there are any persons about to direct the construction 
of other suspension bridges: it is a duty they owe to | 
those for whom they may be acting, to examine fully 
into the merits of a novel system which promises fairly | 
such advantages, before they determine to persist 
in the further adoption of the present, of the correctness 
of which the state of the Menai bridge and the vast | 
expenditure it occasions, may well create a doubt, 
independently of the obviously faulty principles in | 
which it is, I think, clearly shown to be constructed.” | 
The praise of influential people was supported by | 
some of the technical papers. For instance, the | 
Surveyor, Engineer and Architect commends Lord 
Western and “ those other high honourable and likewise 
discriminating noblemen and gentlemen” who took 
an interest in Dredge’s improvement, and the article 
goes on to state that “ on the part of the profession and 
of scientific men generally” there was a disposition 
to “throw cold water on it,” and continues: “It 
is trne that Mr. Dredge does not belong to the profession 
or lay any claim to a niche in which avowed science | 
deposits her numerous mummies, living or dead, and | 
this, in conjunction with the pretty common feeling | 
that nobody has a right to invent anything but them- | 
selves, may tend to warp their judgments, which | 
everyone knows are very straight.” 
Dredge’s first bridge was built in 1836, across the | 





| Avon at Bath; it had a span of 150 ft., and it and| 


others which followed must have had a slight margin 
of stability, more by accident than design, throug 
their timber platforms being sufficiently stiff to with- 
stand the compression. Dredge attended the Newcastle 
Meeting of the British Association in 1838, and read a 
paper on his bridges and “ Mathematical Principle ” | 
to the Mechanical Section. He had such confidence 
in his designs that he made the most preposterous 


| . . ” 
proved principle. 


h | flexibility of these bridges under heavy moving 
| is a source of trouble, and of wear and tear o! ~ 
| platforms. Nevertheless, when the chains are pullec 
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195 years ago; whereupon my plan received the 
unanimous approbation of the Mechanical Section.” 
Dredge made good use of ail the praise and influential 
support he received. In proof of his principle and claims 
he published elaborate calculations, and it is remarkable 
that his principle and calculations appear to have been 
approved by several who were considered to be experts 
and whose opinions carried weight. The Surveyor, 
Engineer and Architect denounced criticism as a striking 
example of professional prejudice, congratulated Mr. 
Dredge on his two bridges in Regent’s Park, and 
announced that three additional bridges had been 
ordered by the Commissioners of Woods. At least 
twenty-seven bridges were built, including five in 
Regent’s Park, London, four in Wiltshire, and a 
number in India. The failures began in India. A 
bridge of 200-ft. span collapsed before it was completed, 
and another one failed to carry its proof load and 
collapsed also, as previously mentioned. A paper 
published in 1849, in which the failure of these bridges 
is referred to, states that seven bridges in India had 
had to be remodelled by engineers there on an ~ i- 
The description of the alterations 
suggests little improvement on Dredge’s design. The 
disastrous source of weakness in Dredge’s bridges was, 
of course, the timber roadway platform, With no 
appreciable strength in the chains at the centre, the 
stifiness of the platform was all-important. In India, 
that part had failed by buckling, and sooner or later all 
the bridges must have suffered badly. Dredge seemed 
unable to appreciate the weakness, for in his book, 
published in 1851, he argues that platforms always 
have ample margins of strength, and that in “ large 
structures the platform may be lighter in consequence 
of the horizontal strain being more efficient to prevent 
undulation than the heavy trussing and cross-planking 
which are used in the old system for the purpose. 
I have not been able to follow the later history 
these bridges, but I believe that no single example 
exists. The principle is illustrated by Figs. 2 to 4, above. 
Several suspension bridges, built before any ot 
Dredge’s, are still in use. In all these the chains 
are of uniform strength throughout, and the whole 


weight of the bridge is suspended from them. Le 
oat 


by the loads into a line of equilibrium, so long as the 
anchorages are secure and the towers are sound, the 
stability depends solely on the tensile strength of the 
chain, and under these conditions almost all suspension 
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bridges have a substantial margin of strength or| in diameter, take the place of the iron chains ; and the | Chapter I on “ First Principles.” By the use. of 
stability. If overloaded, long before rupture of the | flexible timber platform, so easilydeformed by moderate | diagrams, clarity has been attained and even a slow 
chains could occur, the excessive sagging or deformation | moving loads, is now replaced by deep steel stiffening | thinker should readily be able to grasp the author’s 
of the platform would act as a warning. Where the | girders with upper and lower decks, providing double | intention. In the majority of books authors are to 
ultimate strength depended mainly on the resistance | tracks for both electric railways and street trams and| be commended in keeping to matters within their 
to compression of the platform, as in Dredge’s bridge | road width for many cars. Instead of the stability of | practical experience, but in a book of this type reliance 
and others built about the same time, the failure by | the structure being a matter of dispute, and of the | should have been placed on some other authority rather 
the buckling of the platform would be sudden and | extraordinary uncertainty I have tried to describe,|than omit all reference to the Autogiro, which is 
disastrous. The failure of Dredge’s bridges, in spite | the stability is now determined and gauged by calcu- coming more and more into use for certain specific 
of the confidence with which they were recommended, | lation, some of which is very elaborate ; but it is based purposes. On the vexed subject of “ ceiling” it is 


created a strong prejudice against suspension bridges | on applied mechanics. 


well to have it stated that * the service ceiling marks 


of all kinds and retarded their development. The important aspect of stability which is governed | for all practical purposes the limit of useful climb” 

One of the early suspension bridges still in use is| by the characteristics of the materials—their resistance | (i.e. when the rate of climb necessarily falls below- 
that across the Thames at Marlow, built by W. Tierney | to compression and tension and to the repeated applica- | 100 ft. per minute). The final chapter, “‘ The Personal 
Clark, F.R.S., in 1829, and shown in Fig. 5. Iexamined! tion of stress—on which economy of construction | Element,” covers quite a lot that is ant indicated by 
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Fig. 5. Martow Suspension Brin@e. 


and reported on this bridge some years ago and found it depends, I have not dealt with. That side of the 
ma remarkably good state. In the development of the | problem has not advanced as much as might have 
stability of suspension bridges this one is of particular| been expected. Engineers of a hundred years ago 
interest, for it was the first built with stiffening | had much more confidence in their materials than we 


girders. The ends of its cross girders are all stiffly| appear to have. In many of their structures, which 
connected by parapets made in the form of girders, and | are still standing, and have proved their stability, 
any cross girders on which a heavy load might rest | the stresses are, according to modern standards, dan- 
cannot deflect the suspension chain, as it would do| gerously high. To have added episodes relating to 
if the parapet girders were not there. In the modern | that side of the subject would have made this address 
Suspension bridge the stiffening girder is as important | too long. I have restricted myself to the part which 
4 feature as the chain or cable, and its introduction has | is within the seope of ‘‘ Applied Mechanics,” a branch 
made it possible to construct the gigantic bridges in the | of engineering science closely associated with this 


United States. The interaction of the stiffness or | Section, for it was named and developed by Rankine, 
flexibility of the girder with the curvature of the|a staunch supporter of the British Association, and 
Suspension cable is the governing factor in the stability | three times President of Section G. 








of the modern suspension bridge. It is a problem of 
a ible complexity and the calculations are 
abdorions. 
It would be difficult to find more striking evidence | NOTES ON NEW BOOKS. 
of the advances made in the hundred years the British | Wurst it will not be gainsaid that a pilot cannot 


Association has been doing its work of advancing} be produced by means of books, yet the book as a 


its title, though some psychological factors of impor- 
tance are omitted or very lightly dealt with. However, 
it is a good book and a worthy addition to other 
publications of the Technical Press, Limited, London. 








| After dealing with the alloys of ironand melybdenum, 
| silicon, and tungsten, the McGraw-Hill Publishing 
|Company, Limited, London, have now added yet 
another volume to the series which they are publishing, 
|on this occasion treating exhaustively the Alloys of 
| Iron and Copper, the authors being J. L. Gregg and 
| B. N. Daniloff. ‘‘ Exhaustively ”’ is no exaggeration, for 
| this work follows American procedure in abstracting, of 
| providing the most complete references to available 
| literature on the subject, a practice which might well 
be adopted in this country. For some years British 
steelworks have been producing material containing 
0-3 per cent. copper in order to enhance resistance to 
corrosion in structural work; and it is, therefore, 
interesting to have a treatise which deals so fully with 
the possibilities of utilising copper in this direction. 
Copper may be added deliberately, or it may be present 
owing to the smelting of copper ores, the latter process 
in certain cases yielding a product with the full 0-3 per 
cent. of copper present without further enrichment. In 
addition to the complete bibliography, which includes 
much of the work of 1934, an author’s summary is given 
at the end of each chapter which shows more effectively 
than any index what is to be found in it ; this is likely 
to prove a boon to students and research workers 
whose time is valuable. A long chapter on copper in 
complex steels and other alloys is a useful survey of 
| the systems formed by iron and copper with nickel, 
| manganese, silicon, carbon and cobalt, the diagrams 
and tabulated results being presented sufficiently 
clearly to enable the metallurgist and engineer to 
| visualise what progress has been made to date. The 
| manufacture of such copper steels and irons is dealt 
| with, along with the occurrence of copper as “ impurity "’ 
in both European and American pig-iron, and the 
| influence of copper on wrought iron manufacture, and 
|the réle of sulphur, phosphorus, and oxygen in- the 
products are discussed. Effects of copper on structure, 
magnetic properties, and other physical properties ; the 
| precipitation hardening of copper steels ; and the 
|mechanical properties of copper steels are dealt 
| with fully enough to make the book a standard 
| text on what progress has been made during the last 
|three decades. Moreover, through the courtesy of 
certain American companies and of the Copper and 
Brass Research Association, many hitherto unpublished 
data are included. A final chapter on copper contain- 
ing iron in small proportions has been added, presum- 
ably to render the book a complete survey of every 
alloy of copper and iron, but nineteen pages are hardly 
sufficient to deal effectively with this subject. How- 
ever, this is really a minor point in a book packed with 
data and diagrams and other illustrations that fulfil 
their purpose in an effective manner. The price of 
this volume is 30s. net. 











| ° . . 
| A very complete and interesting compendium on 
Fr 


industries and trades, an encyclopedia in a compara- 
tively small compass, is the definition which applies to 
| Hutte; des Ingenieurs Taschenbuch IV, 26th edition, 
1935. The information it contains is so copious 
that we can only mention the main titles and some of 
the sub-titles. These are : Traffic technique ; ship design 
and construction, ship propelling machinery, power 
transmission ; motor vehicles of all classes. Mining 
technique; boring, mine working and pumping. 
Land preparation, agriculture, field and farm work, 
farm and outhouse building; forestry. Auxiliary 
machinery and plant : crushing, dust removal, mineral- 
oil treatment, packing goods. Food and allied trades : 
breweries, food drying, sugar manufacture, wheat 
treatment, fats and oils, treatment of meat, fish, milk, 
fruit and tobacco. Leather trade: tanning processes, 





Science than is provided by the comparison of great | means of instruction in this sphere has undoubtedly 
Suspension bridges of to-day with the early designs I been somewhat neglected. As a worthy successor to 
have referred to. The latest example with its span of | P. W. F. Mills’s earlier book, his Elements of Prac- 
3,400 ft. and others of more than 1,500 ft. compare | tical Flying can be recommended, Apart from being | 
with Telford’s of 570 ft. and the others of 50 ft. to 200 ft. a concise instructional book sold at a popular price, | 
Cables composed of thousands of steel wires, four times | (4s. 6d. net), there is evidence of original thought on | 
“ strong as iron, laid side by side to form cables 3 ft.'the subject, this being especially noticeable in 


boot and shoe manufacture. Fibre and paper: 
wood-pulp treatment, paper making and testing, 
spinning and weaving, washing machinery, machines for 
tailoring. Ceramics and glass; raw materials and 
plant for both industries. Gas technique: low and 
high-temperature plant, gas distribution. Industria} 
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furnaces for melting, heating, drying and laboratory | 
work, Writing, printing and calculating machines. | 
Fine mechanics. Photography, cinematograph-film | 
making, radio technique. Fire-fighting. Each chapter 
has been compiled by a specialist. The book is of the | 
usual size, 7¢ in. by 5} in., contains 1,054 closely- | 
printed pages, a detailed index of 161 pages, which | 
also covers Vols. I, II and III, and close upon 1,500 
illustrations. It is published at the price of 16°50) 
marks, by the Verlag von Wilhelm Ernst and Sohn, | 
Berlin. 

The wages office is a familiar institution in all works, 
either as a separate entity or included in the more 
important cost office. Actually, wages questions 
are distinct from costs, although the respective functions 
“ay be closely related. In his book Time-Keeping 
and Wages Office Work (London: Sir Isaac Pitman 
and Sons, Limited, price 5s. net), Mr. D. J. Garden, 
M.A., B.Com., sets out to deal with the technique of 
time-keeping, covering therein the work itself as well 
as methods of doing it, and the actual payment of the 
wages due. The treatment is descriptive of practices 
which are common. Mechanical and non-mechanical 
methods, both for time recording and wage calculation, 
are described. Mention is made in the preface of 
economies which have resulted from the application 
of such methods. In one instance, the weekly cost 
of making up the wages of 1,400 people was 35l. It 
is stated that this was reduced to 14/. 10s. for 1,850 
employees. In the absence of any knowledge of the | 
circumstances, it is difficult to evaluate this saving ; | 
certainly to pay 351. weekly for attending to the time 
only and wages of 1,400 people appears to be unduly 
heavy. It might quite well be asked how much of 
such a saving represented previous inexcusable waste 
and how much reflected the actual value of the new 
system. Mention is made of the payment of wages by 
cheque. A number of firms in this country pay their staff 
in this way and the method is to be encouraged. The 
objection to the cost of the stamp required on cheques 
can be overcome by sending a list of names and money 
due to the bank, the total to be covered by one blanket 
cheque. To a firm desirous of comparing their methods 
with those employed elsewhere in the making up 
of time and payment of wages, the book will be useful. 


It extends to only 105 pages, with a number of illus- | 


trations and a satisfactory index. 


If engineers need bedside books, the handy volume 
by R. Barnard Way entitled Modern Heavy Oil Engines 
Simply Explained (Percival Marshall and Company, 
Limited, London, 5s. net) should prove very useful. 
In its pages it is possible, with a modicum of effort, 
to acquire a grasp of the main tendencies at present 
active in this field. The author writes in a clear 
and easy way, without descending to what is often 
misnamed a popular style. The line diagrams are very 
clear and free from details that interest only a specialist ; 
they should be easily understood by those of general 
interests who have to supervise or approve expenditure 
in connection with modern power plants. The printing | 
is clear and black on smooth white paper, the bold 
types seeming to accentuate the general impression of 
easy readability. All applications of compression- 
ignition engines are included: marine, land, aero, road 
and locomotive. The history of the subject also re- 
oeives attention. 


The feed pumps for a boiler plant form an element in | 
the steam-generating plant, and perform a function 
in the cycle of operations which entitles them to more 
careful study than they are usually allowed, except | 
perhaps by the few who specialise in their design and 
supply. This is particularly the case when the high 
pressures and large outputs of modern power station 
plant are concerned, and the publication of a small book | 
devoted entirely to feed pumps and feed regulation is 
justified. In Dampfkessel-Speisepumpen, by Karl | 
Griin, published by Julius Springer, Vienna (Price | 
7-50 marks), the author has treated, very thoroughly 
within the limits of his 136 octavo pages, the methods 
of estimating the duty of the feed pumps, and of caleu- | 
lating their capacity, also dealing with the outstanding | 
features of construction and performance character- 
istics. It is notable tnat for high pressures (above | 
700 lb. per square inch) the design calculations take | 
into account the compressibility of water and its | 
change of density with temperature, the neglect 
of which under such conditions is shown to lead to 
possible underestimates of the power required of the 
order of 10 per cent. or more. Such factors as resistance | 
in pipe lines, bends, valves and feed heaters, which | 
affect the delivery pressure of the pumps, are well | 
discussed on modern lines. The pumps dealt with | 
include all types, piston, pistonless displacement, | 
injectors, centrifugal and turbine pumps. For each, 
the principles of operation are expounded, equations | 


for the leading characteristics are given, and examples 
of modern practice are illustrated. The phenomenon 
of resonance in pipe lines, with reciprocating pumps, 
with and without air vessels, and the behaviour of 
turbo-pumps working in parallel are discussed. A 
useful section is devoted to the choice of means for 
driving turbo-pumps. The regulation of pumps, 
including automatic systems and regulators for boiler 
water level and the like, and the arrangement of the 
feed system in relation to boilers, feed heaters, and 
water tanks are also dealt with. The book is well 


| printed and provided with numerous references to recent 


authoritative publications. 








ILLUMINATED SIGHT-FEED 
LUBRICATOR. 


Tue lubricator illustrated by the accompanying repro- 
duction of a photograph is one of a type recently brought 
out by Messrs. J. and W. Kirkham, Limited, of 
Lark-street Works, Bolton. They are designed to 
the requirements of Mr. W. 8S. Burn, especially for use 
on the double-acting two-stroke Richardsons-Westgarth 
engines on the reconstructed motorships Silverlarch 
and Silverpine. The lubricators are of the firm’s 














small pattern; each vessel is provided with nine, 
each having nine feeds. The containers are of alumi- 
nium, and as will be noticed the upper part is swept 
back to allow of a 221-mm. strip light being accommo- 
dated between the sight-feed glasses and the container, 
the front face of which is polished to act as a reflector. 

Inspection doors are fitted at the back of the con- 
tainers and pipe filling and overflow connections are 
provided. An aluminium pipe guard is fitted over 
the outlet connections. The characteristic features of 
Messrs. Kirkham’s lubricators are well known to our 
readers, having been previously described in these 
columns. One of these, the flushing trigger arrange- 
ment provided for clearing the ducts, will be easily 
recognised on each feed in our illustration. 








CATALOGUES. 


Electric Welding.—In printed matter received from 
Messrs. Philips Industrial, Philips Lamps, Limited, 145, 
Charing Cross-road, London, W.C.2, attention is directed 


to the merits of a series of welding electrodes put on the | 


market for mild steel, special steels, cast-iron, and other 
metals. 

Wagon Tipplers.—A well-illustrated descriptive cata- 
logue of wagon tipplers has been sent in by Messrs. 
Fraser and Chalmers Engineering Works, Erith, 
describing, among others, the large tipplers built for 
China and recently illustrated in our columns. End-tip 
tipplers and rotary tipplers are also dealt with. 

Double-Helical Gears.—A leaflet from Messrs. David 
Brown and Sons (Hudd.), Limited, Huddersfield, briefly 
describes the methods employed in manufacturing their 
double-helical gears, for small and medium and large 
sizes. The firm is equipped to deal with any gears up 
to 15 ft. diameter, 2} ft. wide, and of 3-in. pitch, or more. 

Paint Spray Gun.—Messrs. B.E.N. Patents, Limited, 
Gorst-road, Park Royal, London, N.W.10, have added 
the R.F. spray gun to their range, to meet the need for a 
medium-priced unit incorporating an adjustable round 
and fan-spray head, and capable of the highest-class 
work. A leaflet deals with its features, merits and prices. 

Wire.—Messrs. Tinsley Wire Industries, Limited, 
Sheffield, 9, have begun the issue of a series of booklets 
on matters relating to wire. Number one contains 
illustrations of operations in the makers’ works, with 
particulars of galvanised mild-steel wire, barbed wire, 
stranded wire, staples, galvanised wire netting and 
fencing. 

Transformers.—Many interesting features of their 
transformers are described and illustrated in a brochure 
published by Messrs. The Brush Electrical Engineering 
Company, Limited, Faleon Works, Loughborough. The 


tests to which they are subjected before delivery are 
detailed. Many excellent illustrations are given of 
typical installations. 

Electricity in Farming.—In a pamphlet, with the title 
“* Modern Farming,’’ Messrs. A. Reyrolle and Company, 
Limited, Hebburn-on-Tyne, call attention to the electrical] 
ememens they produce suitable for the farming industry, 
The uses illustrated include milking, water heating, bottle 
washing, steam raising, electric driving of unachinery, and 
the heating of glass houses. 

Power Rammers.—Messrs. Pegson, Limited, Coalville, 
Leicestershire, make the Pegson power rammer (which 
has been described in ENGINEERING), and a folder they 
have issued illustrates its use on different classes of 
work. It is run on benzol mixture or petrol and has 
magneto ignition, while the height of jump and the force 
of the blow can be easily controlled. 

Heating Large Buildings—Some interesting facts 
regarding the comparative efficiencies of different types 
of fuels, and on the equipment necessary for their use, 
as well as many illustrations of installations, are contained 
in a publication, entitled “ Heating Efficiency,”’ received 
from Messrs. The Turbine Furnace Company, Limited, 
238, Gray’s Inn-road, London, W.C.1. 

Fans, Air Heaters, and Damper Control.—A selection 
of literature sent by Messrs. James Keith and Blackman 
Company, Limited, 27, Farringdon-avenue, London, 
E.C.4, deals with volume fans and their associated equip- 
ment, air-heater units for steam or hot water, automatic 
flue damper controls of the Gas Light and Coke Company 
pattern, and oil-film filters for air cleaning. ‘ 


Manometers.—Low-pressure measurement and its 
application in dealing with the flow of low-pressure air 
or gas, is the subject of a pamphlet received from Messrs. 
George Kent, Limited, Biscot-road Works, Luton, 
Beds. The range of manometers considered includes those 
of the curved type, vertical scale, and inclined tube 
types, as well as a flow manometer for fuel oil. 


Steel Equipment.—aA folder sent out by Messrs. Con- 
structors, Limited, Nickel Works, Tyburn-road, Erding- 
ton, Birmingham, directs attention to the variety of 
steel equipment they make. It includes plain or orna- 
mental perforated plate, cycle forks, slotted steel, strong- 
room doors, steel lockers, shelving, office furniture, 
works bins and racks, partitions and pressed-steel sections, 

Machine Tools.—In the second number of Churchill's 
Journal of Modern Production, issued by Messrs. Charles 
Churchill and Company, Limited, Albert-street, Birming- 
ham, 5, Sir Herbert Austin deals with the achievements 
in motor manufacture made possible with modern 
machine tools. Other articles are concerned with the 
Churchill-Conomatic, automatic index milling, and 
Churchill-Redman lathes for overseas service. 

Remote Level Indicators——In waterworks, docks, 
sewage-disposal schemes, &c., the need often exists for 
a remote level indicator or recorder. Messrs. Elliott 
Brothers (London), Limited, Century Works, Lewisham, 
London, 8.E.13, have applied their transmission system 
to this duty, and a catalogue-section they have issued 
shows how it may be used with float-operated or pressure- 
operated transmitters. 

Internal-Combustion Engines.—An issue of Crossley 
Chronicles, sent by Messrs. Crossley Brothers, Limited, 
Openshaw, Manchester, 11, deals with the firm’s scavenge- 
pump Diesel engines in fishing craft. The examples 
refer to vessels used for the Scotch ring net fishing, 
seine net fishing, herring drifting, and for trawling. 
These engines have direct reversing, forced lubrication, 
and positive scavenging. 

Controls for Motor Vessels.—It is claimed by Messrs. 
Hyland Limited, Wood-street, Wakefield, for their 
hydraulic remote engine control, that it permits the 
=? of the reverse gear of motor craft or change 
of speed of the engines to be made with precision 
and dispatch. A catalogue giving a description of the 
mechanism shows different types of vessels to which 
| it has been successfully applied. 

Chain Drives.—In two catalogues dealing, respect- 
ively, with their products for industrial applications, 
|amd with stock chain drives, Messrs. The Renold and 
| Coventry Chain Company, Limited, Renold Works, 
| Didsbury, Manchester, have pointed out that chains 
can be adapted in one way or another to cover an extra- 
ordinarily wide range of mechanisms, for which they 
are prepared to submit proposals. 


Rubber-Covered Rollers.—Rollers covered with hard 
or soft rubber or vulcanite are made use of in & 
number of industries, such as tanning, paper making, and 
printing, as well as for tinting mangles in textile works. 
A leaflet to hand from Messrs. David Moseley and Sons, 
Limited, Chapel Field Works, Ardwick, Manchester, 12, 
gives illustrations of some of the many varieties 0! 
roller coverings supplied by them. 


Self-Priming Pumps.—A folder sent by Messrs. Rhodes, 
Brydon and Youatt, Limited, Waterloo Engineering 
Works, Gorsey Mount-street, Stockport, calls attention te 
the features of their self-priming pumps, which can deal 
with a suction lift of 25 ft. with cold water and are 
capable of dealing with a variety of hot liquids. The 
approximate duties of the various standard sizes are 
stated, as well as the prices. 


Reduction and Variable-Speed Gears.—Messrs. J. 
Stone and Company, Limited, Deptford, London, 5 E.14, 
have forwarded ws a copy of a well-illustrated catalogue, 
giving descriptions and particulars of standard sizes of 
their positive infinitely-variable gear, and of their re- 
duction-gear units for high gear ratios and high initial 
running s' . The reduction-gears are co-axial and 
have ihduasien of from 70 to 90 per cent. for ratios uP 
to 250 to 1. 
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GINEERING AND MACHINERY 
EXHIBITION AT OLYMPIA. 


INCORPORATING THE FOUNDRY TRADES EXHIBITION. 


(Continued from page 303.) 








Arrer being open for rather more than a fort- 
night, the Shipping, Engineering and Machinery 
Exhibition closes to-morrow, September 28. Below 
we deal with a further selection of exhibits. 





























|maximum speed is 375 r.p.m. The first-stage | slotting the valve disc, which is made of thin sheet 
| cylinder is 19} in. in diameter, the second stage is| steel with high elastic properties, ground and 
| 12 in. in diameter, and the stroke is 10 in. The | polished on both faces. The valve rings are con- 
| cylinders are separate castings with exceptionally | nected by cross strips left in the slotting operation, 
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; ,and the large triple ring thus formed is anchored 
Fig. 16 BN | by means of a pair of inner semi-circular rings to a 
== central dise which is held rigidly in place on the 
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(= St |seat by the screw carrying the guard. The valve 
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Messrs. J. Browett Lindley (1931), Limited, 
Voborn Works, Letchworth, show, amongst examples 
of other products, the two-stage motor-driven air 
Compressor illustrated in Figs. 114 to 117, on this 
Page. This machine has a capacity of 1,000 
cub. ft. of free air per minute at a pressure of 100 Ib. 


Per square inch, for which output 190 brake horse- | 


The 


power are required at the shaft coupling. 





|seat to open the ports, but only the outer part 
| carrying the concentric rings, this movement being 
| possible by the flexure of the semi-circular connec- 
| tions. The lift is very small, and is limited in the 
|opening direction by a slotted cushion plate of 
‘thin sheet steel situated under the guard. This 
| device results in the almost complete elimination 
|of noise. The cushioning effect is assisted in the 
delivery valve by helical springs situated in the 
| valve guard and bearing on the back of the disc, 
| though the primary purpose of these springs is to 
s ih ; | keep the disc firmly in contact with the seat and 
Fas. 114 To 117. Two-Stage Moror-Driven AIR |to ensure prompt closing. As there are no sliding 
COMPRESSOR ; MEssRs. J. Browerr Linpiey | parts in the valves, no lubrication is required, and 
(1931), Limirep. | this absence of friction, combined with only a small 
| lift, is stated to result in a very long life for the 

large water jackets. They are mounted on distance | valves. 
| pieces which are prolonged into the crank-case to| An external view of the compressor is given in 
|form the crosshead slides. The crank-case is} Fig. 118, page 324. In this, however, the intercooler 
| bolted to an unusually wide bedplate which, in| seen at the right of Fig. 115 is not visible. This is 
turn, is mounted on a base carrying the driving | fitted on an independent base, and consists of a cast- 
motor. The valves are arranged in chambers| iron body with brass tubes and tube plates. The 
| which, as will be seen from Fig. 115, reduce the! water is circulated through the tubes, over which 
| cylinder clearances to a minimum. Details of the|the air is directed by means of suitable baffles. 
| valves are given in Figs. 116 and 117. These are of | The method of control adopted for the compressors 
| the ring-plate Hoerbiger type. The seat is formed | varies with the type of drive. When a steam engine 
with a number of concentric slots. These are|is used, both an automatic speed-reducing device 
| covered by corresponding concentric rings formed by | for light loads and an automatic unloading device 
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Two-Stace Moror-Driven 
J. Browetrr Lixpiey (1931), 


when the air demand ceases are fitted. In the 
motor-driven compressor shown, the latter device 
only is provided. When the receiver pressure rises 
to a point from 3 per cent. to 5 per cent. above the 
normal, an air-relay governor comes into operation 
and cléses the inlet throttle valve on the left 
of Fig. 114, thus cutting off the air supply to the 
first-stage cylinder. The action is reversed when 
the receiver pressure falls to normal. The construc- 
tional details of the compressor may be gathered 
from several illustrations. The piston rods have 
metallic packing, and pass through a second gland 
at the top of the crank-case, which is completely 
closed. All bearings and slides are lubricated by 
oil supplied at a pressure of from 15 Ib. to 20 Ib. 
per square inch by a valveless pump in the crank-pit 
driven by eccentric from the crankshaft. The air 
is water-cooled during circulation. The cylinders 
are mechanically lubricated by means of indepen- 
dent pumps, each fitted with its own sight feed. 
Another example of the products of Messrs. J. 
Browett Lindley is illustrated in Figs. 119 and 120, 
annexed. This is a central-valve vertical compound 
steam engise of 90 brake horse-power maximum 
continuous load at 600 r.p.m., with a steam pressure | 
of 180 1b. per square inch and a superheat of 150 deg. | 
F. It will be seen that the general form of the | 
engine is not unlike that of the compressor described | 
above, in that the bedplate is of exceptional width 
and the cylinders are mounted on a distance piece 
which carries the crosshead slides. The high-| 
pressure cylinder is 8 in. in diameter, and the | 
low-pressure cylinder is 11} in., the stroke being | 
The valves of both cylinders are on a common | 
spindle actuated by a single eccentric. Both | 
valves are of the hollow piston type, and the | 
arrangement reduces the cylinder clearances and | 
receiver space to a minimum. The high-pressure 
valve is fitted with a variable cut-off gear normally | 
adjustable by hand, but which can be arranged, if 
desired, for automatic operation by the governor. | 
The latter is of a simple centrifugal type carried 
on the end of the crankshaft, and directly actuating 
a double-seated throttle valve. The effective range 
is normally about 5 per cent. above or below norma! 
apeed. The lubricating arrangements are generally 
the same as those of the air compressor, but it may 
be mentioned that the working joints of the governor 
are pressure lubricated, and that any leakage from 
the piston-rod glands is trapped in the distance- 
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piece castings and conveyed 
to a small compartment in 
the engine base, in which 
the water and oil are auto- 
matically separated and the latter returned to the 
crank-case. 

The displays of centrifugal separators are repre- 
sentative and interesting. Messrs. Super-Centri- 
fugal Engineers, Limited, 101, Grosvenor-road, 
London, 8.W.1, show a number of different types. 
A new high-speed laboratory type is exhibited. 
This has an overhead direct motor drive, but can be 


YY 
tp 


Ui 


(5073.c,) 


adapted for driving by either compressed air or| 


steam. With motor drive the speed is 25,000 r.p.m., 
but with the two latter drives the speed can be 
increased to 50,000 r.p.m. A high capacity machine, 
with a totally enclosed type motor drive, has a 
rotor specially constructed to provide for the treat- 
ment of over 700 gallons per hour of either lubricat- 
ing or fuel oil. The driving motor is carried on a 
bracket and the centrifuge is driven by belt from it. 
The rotary pump, direct-driven from the motor shaft, 
is a new modification. The firm’s horizontal bulk 
centrifuge for the handling of liquors containing 
large quantities of crystal solids such as are met with 
in the chemical industry is represented by a machine 
with a basket of 20 in. in diameter, but larger sizes 
are made with baskets up to 65 in. in diameter. 
The basket is fitted with a mechanically-operated 
knife for the discharge of solids, the discharge 
operation being carried out when the machine is 
running at full speed. 

Two new machines are shown by Messrs Alfa- 
Laval Company, Limited, Great West Road, 
Brentford. One of these, known as the De Laval 


. ‘ -o . . . | 
Hermetic Clarifier, is especially designed to effect 


the clarification of liquids without risk of aeration. 
As the name implies the bowl is completely sealed. 
The oil or other liquid to be purified is introduced 
to the bowl through a hole bored axially in the 


vertical driving spindle. The purified liquid emerges | 


from a tube at the apex of the conical cover of the 
bowl. As both this tube and a similar one at the 
point of inlet at the bottom of the driving shaft are 
rotating at a high speed a special sealing ring is 
provided between the tubes and the inlet and outlet 
bends. The rings effectively prevent any escape of 
liquid or the entry of any air, and receiving covers 
of the usual type are not needed as the discharge 
takes place through a pipe. As the bowl is sealed 
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the liquid can be purified under pressure if desir d 
so that highly volatile liquids or those containing 
gases in solution can be effectively dealt with; as 
well as insulating oil and other products which are 
affected by contact with air. The bowl is driven 











RING 








ENGINEERING. 





325 











SEPT. 27, 1935-] 


by a worm on the shaft meshing with a spur wheel 
on the spindle of a totally-enclosed horizontal 
motor. The wheel rotates in an oil bath. Ball 
bearings are fitted to all shafts and are splash- 
lubricated from the gear chamber. The machine 
is fitted with a centrifugal friction clutch of the usual 
type and has also an expansion clutch running in 
oil and operated by a starting lever. A tachometer 
and an efficient brake are provided. The second 
new De Laval machine shown is suitable for the 
purification of lubricating and fuel oil from small 
power units. It has a capacity ranging from 
100 gallons to 150 gallons of oil per hour. The 
drive is by means of a flange-mounted motor, no 
belts being employed. All shafts are mounted on 
ball bearings which are splash-lubricated from the 
centre gear chamber. The covers are fuel-proof and 
are hinged to facilitate bowl handling. A triple- 
purpose bowl is fitted which enables the machine 
to be operated as a clarifier, or as a purifier, or for 
positive water washing. 

Several new “ Vickcen” centrifugal oil purifiers 
are shown on the stand of Messrs. British Separators, 
Limited, Buckingham Works, York. These are all 
of the same design, viz., ‘‘ Vickcen’’ Type 90, but 
there are variations in the method of driving and 
in one case a bowl of Firth-Vickers stainless steel is 
fitted in lieu of the normal tinned steel which is 
liable to attack when corrosive liquids and certain 
oils are being handled. The drive in the standard 
machine is by a horizontal motor bolted to one side 
of the base and driving a clutch shaft by a duplex 
roller chain, the clutch being of a new centrifugal 
type having a smooth and particularly effective 
action. ‘Transmission to the vertical spindle is by 
worm wheel and worm. The vertical spindle is in 
two parts each fitted with ball bearings and housing 
as a separate unit before assembly in the machine 
casing. The ball bearing on the upper part of the 
spindle is flexibly mounted so that the bow! is free 
to take up its own centre of rotation. The weight 
of the bowl is taken on a helical spring. The 
collecting traps are of light aluminium and have 
adequate inspection windows. A convenient bowl- 
handling equipment of the derrick type is provided. 
Two rotary displacement pumps, with relief valves, 
are fitted on brackets on the side of the base above 
the clutch. These are driven by roller chain from 
the clutch shaft, the three sprocket wheels being 
arranged with their centres in the form of a triangle. 
A characteristic of the new machines is that while 
the overall height is reduced to a minimum the 
capacity is considerably increased, in both par- 
ticulars relatively to the nearest comparable earlier 
design. A centrifugal separator which, on the 
marine side, is used for tugs, yachts and other small 
craft, as well as for small power users on land, is 
notable for its compactness. 

As might be expected from the increasing use of 
welding as a method of construction, the welding 
industry is well represented in the Exhibition. 
Messrs. Murex Welding Processes, Limited, Ferry- 
lane Works, Forest-road, Walthamstow, London, 
E.17, illustrate some applications of welding in a 
variety of well-chosen examples. The stand itself 
is surrounded by a steel-framed structure such as 
might be employed in a railway station roof. It 
consists of a central span of 30 ft. with two side 
cantilevers of 10 ft. each. The stanchions and 


’ 


rafters are formed of 8-in. by 4-in. by 18-Ib. rolled | 


steel joists, while the cantilevers are given a 
tapered form by cutting a 5-in. by 3-in. by 11-lb. 
joist diagonally along the web and butt-welding 
the halves after longitudinal reversal. The result 
is @ Tee-section member 3 in. deep at one end and 
‘in. deep at the other. The exhibit is designed to 
illustrate the substitution of a simple stiff frame for 
the more complicated roof truss. A different class 
of work is a large spider suspension for a vertical 
spindle alternator. This consists of a central 
cylindrical body carrying the Michell thrust bearings, 
With six radiating cantilever arms of 13-ft. 6-in. 


Span. As the total downward load on this structure | 


s 132 tons, and the alternator is driven by a 14,000- 
hp. turbine running at 250 r.p.m., the exhibit 
— & good example of the suitability of welding 
or structures subject to both static and dynamic 
— The central part was constructed by Messrs. 
orman, Long and Company, Limited, Middles- 





brough, and the cantilever arms and alternator 
by Messrs. English Electric Company, Limited, 28, 
Kingsway, London, W.C.2, at their Stafford works. 
| A welded 17-ft. 6-in. steel underframe for a 12-ton 
| covered goods wagon is also shown. This was 
fabricated at the Dukinfield works of the London 
and North Eastern Railway under the supervision 
of Mr. Thom, Mechanical Engineer, Southern Area, 
London and North Eastern Railway. This frame is 
shown by the permission of Mr. H. N. Gresley, 
C.B.E., Chief Mechanical Engineer to the railway 
company and, we understand, is representative of 
some hundreds constructed in this manner. The 
saving in weight as against a riveted frame is 17 per 
cent. A “Columbus” ship’s davit arc-welded 
throughout is also exhibited. This was manu- 
factured by Messrs. Samuel Taylor and Sons 
(Brierley-hill), Limited, Brettall Lane. Murex coated 
wire and electrodes were used in the fabrication of 
many of the structures and in some instances 
Murex motor-generating sets were used. A full 
range of both electrodes and Murex arc-welding 
plant and equipment are assembled on the stand, 
a notable example of the latter being a set consisting 
of two 6-kW dynamos built into one frame and each 
generating 200 amperes at 30 volts, though capable 
of being paralleled to provide one operator with 
400 amperes. The dynamos are driven direct 
by a 24-h.p. Peter Brotherhood two-stroke cycle, 
two cylinder Diesel engine running at 1,500 r.p.m., 
the fuel consumption of which is 0-45 pint per 
brake horse-power-hour. The control gear of the 
set includes two regulators for adjusting the current 
in each dynamo circuit from 30 amperes to 
200 amperes. 

Welding equipment, largely of special purpose 
machines, is exhibited by Messrs. New Process 
Welders, Limited, Scott’s-road, Southall, a range 
of resistance-welding machines being shown in 
operation. A light spot welder of 2-kVA capacity 
is a new development. It can be supplied with 
either hand or bench attachment or both. The 
machine is equipped with the firm’s automatic 
current controller, the current being cut off imme- 
diately the welding is completed, thus securing 
consistency of finish by eliminating possible errors 
of judgment on the part of the operator. The 
machine has been designed to meet the requirements 
of the thermionic valve, lamp and similar industries 
in which materials of fine gauge have to be assembled. 
| An electro-pneumatic spot and stitch welder is also 
| shown. This machine is at present made in two 
| sizes, of 8-kVA and 16-kVA capacity, respectively, 
and is operated by a pneumatic cylinder situated 
c the rear. Compressed air from a main passes 
| 





through a magnetically-operated valve and pressure 
regulator. The current controller is electrically 
connected to this compressed air valve and the 
electrodes cannot separate until the weld is com- 
pleted and the welding current cut off. The machine 
can be used for either single spot or stitch weld- 
ing and adjustments for speed and welding pressure 
are easily made. A double-transformer twin-spot 
welding equipment is also shown. This consists of 
two 25-kVA transformers having their secondary 
windings connected in series and disposed on either 
side of the surfaces to be welded. The two welding 
circuits, being independent, can be supplied for 
mounting in a fabricated steel frame, for wall or 
floor mounting, or roof suspensions. 

| As might be expected, the display of Messrs. The 
British Oxygen Company, Limited, Victoria Station 
House, Westminster, S.W.1, is very comprehensive. 
Electrical arc-welding is illustrated as an effective 
and economical method of fabricating oxygen 
machine-cut parts. The British Oxygen Company 
are the sole selling agents in Great Britain and 
Ireland for the electrodes of Messrs. Ferro-Arc 
Welding Company, Limited, 12, Grosvenor-gardens, 
S.W.1, and a wide range of electrodes is shown, 
together with a 250-ampere single-operator motor- 
generator set. Oxy-acetylene outfits for welding 
metals and for cutting steels, cast and wrought 
| iron are shown, together with oxy-coal gas and air- 
| acetylene equipment for brazing, melting, surface 
| heating, soldering, paint burning and lead burning 
|as well as blowpipes for glass-working. Oxygen 
/machining apparatus is well demonstrated. There 
|is a machine capable of producing parts of any 











shape that can be inscribed in a semicircle of 55 in. 
in radius from steel plates or forgings 14 in. thick 
or over, and with a degree of precision comparable 
with that of a machine tool. There are also some 
portable power-driven types for cutting straight 
lines of any length and circles of any diameter over 
15 in. from material up to 4 in. thick. The oxygen 
cutting machines are shown in operation on parts of 
mild steel, but they can be used equally well for 
cutting parts from nickel, nickel-chrome, chrome- 
molybdenum, high-carbon, stainless and cobalt 
steels, as well as from manganese steel and cast irons. 
A new appliance in the metal-spraying section is the 
first pistol of British manufacture to be exhibited 
by the firm. This tool is used with oxygen and 
hydrogen in conjunction with compressed air 
supplied by a British Ingersoll compressor. Other 
items in this section include a rotary nozzle for 
spraying the inside of tubes ; a deflector nozzle for 
spraying at angles of 45 deg. ; an extension nozzle 
for spraying parts difficult of access; and a 
special patented mass coating drum combining the 
operations of sandblasting and spraying for the 
treatment of small parts such as bolts, nuts, &c., in 
bulk, the drum being in the form of an hexagona! 
rumbler. 

Messrs. Siemens -Schuckert (Great Britain), 
Limited, 30-34, New Bridge-street, London, E.C.4, 
show a variety of welding sets, including a 200-kVA 
combined spot and seam welder, with rectifier contro] 
giving welding times down to one cycle, to weld 
added thicknesses up to 1 in. Some special electric 
drilling machines are also shown. Messrs. The 
Quasi-Are Company, Limited, 15, Grosvenor- 
gardens, London, 8.W.1, a firm whose pioneer work 
in the welding industry is well known, have this 
year concentrated on providing an information 
bureau, at which those interested will be able to 
obtain particulars of the firm’s recent work and of 
its products. Another firm, Messrs. Mawdsley’s, 
Limited, Dursley, show a number of welding equip- 
ments along with examples of electric motors for 
various purposes. 

The portable testing machine, known as the 
Hounsfield Tensometer, has already been described 
in these columns and has proved of practical utility. 
At the same time, this usefulness is somewhat 
restricted owing to the comparatively small test 
pieces that can be handled. Messrs. Tensometer, 
Limited, 73, Southampton-row, London, W.C.1, 
have now developed and are showing on their 
stand a new form of the apparatus, which, in its 
three sizes can deal with test pieces up to 10 in., 
16 in., and 22 in. long, respectively, these figures 
giving the distance between the chuck attachments. 
The new apparatus can, therefore, be used for testing 
such materials as wire, lead, fabrics and so forth, 
as well as for determining the tensile strength on 
pieces of the same proportions as the B.S.I. standard 
test pieces. The apparatus is known as the “ worm 
gear type” as distinct from the “lever type” 
of the smaller machine, and is suitable, by means 
of special attachments, for carrying out Brinell 
hardness tests, notched-bar tests, cast-iron bend 
tests, strip or plate tests, uniform bending moment 
bend test, compression tests and punch-shear 
tests. An autographic recorder giving large dia- 
grams is embodied. The apparatus as shown in 
Fig. 121 to 124, page 326, is arranged for a plain 
tensile test. The test piece and chucks can be 
readily identified in Figs. 122 and 124. The moving 
crosshead is carried on a pair of fixed rods and is 
traversed by a screw rotated by a worm, which itself 
is rotated by the crank handle seen at the bottom 
right-hand corner of Fig. 124. The worm gear is 
mounted on ball bearings, is enclosed, and runs in 
oil. 

The load imposed on the test piece is transmitted 
to a spring beam a, by means of a yoke b, to which 
the “fixed” chuck is attached and which bears 
on the back of the spring beam in the manner shown 
in Fig. 122. Both chucks have spherical seatings 
to ensure alignment. The deflection of the spring 
beam under load causes the bell-crank lever c to 
rock about the point d, and in so doing it raises the 
piston e. This piston works in a small cylinder con- 
taining mercury and communicating through a tube f 
with a glass tube g, Fig. 123. The tube is provided 
with two scales, that on the right hand, in Fig. 123, 
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Fies. 121 To 124. 
being graduated to indicate, by the position of the 
meniscus of the mercury thread, the stress in tons 
per square inch for an area of } sq. in. of the test 
piece. The left-hand scale indicates, in tons, the 
total applied. The operator follows the 
movement of the mercury thread by a pointer A, 
the slide carrying the pointer having a needle i 
attached. The needle is de pre ssed at intervals 
to puncture the graph paper mounted on a rubber- 
covered drum, the punctures representing the 
loads applied to the test piece as ordinates on the 
graph. It will be noticed, in Fig. 124, that the worm 
wheel at the right hand of the machine is geared 
to a wheel rotating a shaft which is provided with 
a crank handle j. The shaft, 4, transmits the motion 
of the load-applying crank to a small double pulley 
from which the drum is driven by a belt. The 
driving pulley is integral with a spur wheel J, 
with two cireles of gear teeth on its face. One or 


force 


other of these rings meshes with one of two rings | 


of teeth on the pinion of the shaft k. As the pulleys 
are double, and either ring of gears on 7 can be 
used, by axial adjustment of the shaft &, it follows 
that four rates of rotation can be given to the drum. 
The amount of rotation of the shaft & is directly 
proportional to the amount of extension undergone 
by the test piece, the extensions being recorded 
on the drum as abscisse and being magnified by 
the drum drivir g gear in the ratio of 2 to 1, 4 to 1, 
8 to 1, or 16 to 1, as desired. 

The small cylinder seen at m in Fig. 122, though 
not in the position it actually occupies in the machine, 
contains a felt-covered plunger which can be raised 
or lowered by a knurled screw and is used for adjust- 
ing the mercury in the indicating tube. This cylin- 
der is, of course, in communication with the cylinder 
in which the piston e works. The recoil of the spring 
beam when the test piece fractures is taken by the 
rubber buffers n. The yoke is retained in the 
axis of the machine, without interference to its 
parallel motion by four corrugated strips o. The 


spring beam can be readily changed if a difference | two transmission lines are usually required, in many | pointer, showing the exact temperature 
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Type Trestinac MACHINE ; 
in flexibility is required, and the drum can be 
removed without disturbance to its drive. The new 
machine is easily operated and autographic results 


can be obtained in a very short time by a compara- | 


tively unskilled operator, who has a clear view 
of the diagram as it is plotted. It can be supplied 


of varying capacities, so as to provide ultimate | 


stress figures from 200 tons per square inch down 
to a few hundred pounds per square inch. Messrs. 
Tensometer, Limited, are also showing examples 
of the Gerard tensometer which has been approved 
by the British Standards Institute for the purpose 
of obtaining proof stress, &c., and can be used either 
for large standard round test-pieces 0-594 in. 
| in diameter, or less, and for strip test pieces. 
Messrs. Gent and Company, Limited, Faraday 
Works, Leicester, among a large number of their 
well-known electric impulse clocks, show a new 
synchronous master clock, the ‘‘ Dac-chronometer,” 
operated from time-controlled alternating current 
mains and having automatic maintaining power to 
provide against mains failure. The firm’s exhibit of 
oil and liquid level indicators and alarms also con- 
tains a new pattern liquid level indicator and recorder 
of which the transmitter is illustrated in Figs. 125 
and 126, page 327. As will be gathered from Fig. 
125, the transmitter is mechanically connected to 
the float or gearing, the movement of which is to 
be recorded. This movement is indicated on a 
which is visible through the cover of the 
transmitter, and is electrically transmitted to the 
remotely-situated indicator and recorder. The 
circuit is indicated diagrammatically in Fig. 126, 
and all movements are transmitted continuously 
and instantaneously and not step by step. The 
instrument is operated by alternating current supply 
mains ata. A 1:1 transformer with earth shield } 
is interposed before the transmitter when Post Office 
lines are used for transmission to the recorder. The 
transmitter is indicated at c. No contacts or relays 
are used either in it or the indicator or record. Only 


scale 





Messrs. TENSOMETER, 


LIMITED. 


instances only one line and an earth being sufficient 
These are shown at d. The resistance of the lines 
may be comparatively high, which is equivalent te 
many miles of normal conductor. The indicator, 
at ¢ is a dial instrument arranged for panel mounting 
and having an open scale extending over about 
300 deg. of the face. A distinct mark enables 
current failure of the main to be detected. This is 
also shown on the recorder, f, which is arranged for 
switchboard or panel mounting and has a chart 5in 
wide, the clockwork giving an 8-day run on one 
wind. Upon the re-instatement of either the 
transmission lines or the alternating current supply, 
the indicator or recorder immediately takes up the 
correct position in relation to the transmitter. Both 
the indicator and recorder have moving coil mech- 
anism with sensitive dead-beat needles. The curren! 
consumption from the supply mains is normall) 
only about 100 milliamperes. The standard trans 
mitters are arranged for an input of 200/250 volts. 
50 cycles, and the apparatus is independent 
supply-mains voltage fluctuation when this is withir 
reasonable limits. 

Another display devoted to instruments Is that 
of Messrs. Foster Instrument Company, Letchworth. 
This consists largely of electrical pyrometers an¢ 
thermometers suitable for a wide range of industries. 
one or two specialised instruments being demot- 
strated, viz., multi-point pyrometers for Diese 
engine exhaust temperatures and multi-point elec- 
trical distance thermometers as used for cold - 
refrigerated holds, oil tankers, &c. Of particuis! 
interest to metallurgical engineers is the firm's ne 
“ Flexipush ” automatic temperature controller for 
use in connection with oil, gas and electrically: 
heated furnaces. The first experimental model © 
this instrument was illustrated and described ™ 
ENGINEERING, vol. cxxxix, page 30 (1935), but te 
controller, as shown on the stand, is now ™™ 
production form. A wide open double horizonta 
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Fies. 125 AnD 126. 
Company, LIMITED. 


furnace concerned, whilst along the bottom edge is an 
udjustable index which is set by means of a detach- 
ble key to the particular temperature at which it is 
iesired to operate the furnace. In addition to the 
otrol panel, a selection of motor-operated fuel 
andair valves is shown. Instruments of a different 
kind are to be seen in great variety on the stand of 
Mewrs. Heath and Company (incorporated with 
W.P. Stanley and Company, Limited), New Eltham, 
london, S.E.9. The display of ships’ standard and 
steering binnacles and compasses, includes the firm’s 
atest model non-filament “* free-action, dead-beat ” 
iquid compass and their patent ‘‘ Da-Nyt ”’ vertical 
and reader. A new model of planimeter the “‘ All- 
brit,” is worth attention, in view of the high degree 

{precision attained in its manufacture. 

A comprehensive exhibit of modern navigational 
utruments is being displayed by Messrs. Henry 
Hughes and Son, Limited, 59, Fenchurch-street, 
ladon, E.C.3. The exhibit includes several 
«amples of echo sounders, of which an earlier form 
vw illustrated and described in detail on page 726 
our 131st volume (1931), and the Holmes master 
magnetic compass is being demonstrated with the 
im's path indicator and a mechanical repeater 
"hich, it is claimed, cannot get out of step. The 
“Husun”” motor-ship compasses, which are being 
ethibited for the first time, include a patented 
‘om of non-resonant suspension and the steering 
‘nacle is fitted with a vertical card magnifier 
id azimuth sights. Yacht binnacles for motor 
musers and other speed craft are shown, as well as 
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Fig. 127. 





LINDER STRESS FINDER ; 





Messrs. Henry HvuGues 
AND Son, Limrrep. 




















Messrs. GENT AND 


to a dise on which a cir- 
cular scale is engraved. 
| In use, the instrument is 
| held at such a distance 
from the eye that the 
mast-head span block is 
sighted through a hole in 
the centre of the disc 
while the pointed end 
|of the ungraduated arm 
coincides with the derrick 
heel. The graduated arm 
is then turned so that it 
lies parallel with the rope 
between the mast-head 
span block and the der- 
|rick-head span connec- 




















tion. The loads on these 
can then be determined 
from the readings of the 
circular and linear scales, 
respectively. In Fig. 127, 
the reading of the linear scale is 1-3 and of the 
circular scale 1-4. Then, if W is the weight of 
the load plus half the weight of the derrick, the 
load on the derrick-head connection is 1-3 W and 
that on the mast-head connection 1-4 x 1:3 = 
1-82 W. ‘These results are correct with a single 
purchase, but for a multiple purchase a simple 
correction must be applied. The instrument should 
be very useful to ships’ officers and those who 
have to assign safe working loads to derricks. It 
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new designs of overhead binnacles with optical 
magnification, which also forms a large image | 
it the « ompass card at the level of the eye for con- 
retience in steering. A full range of sextants | 
* being shown, including a new series, known as the 
‘ubuee series, fitted with circular mirrors. These 
alTors are hermetically sealed to prevent the access 
— to the silvering. Deck and engine- 
clocks, binoculars, telescopes and other 
ustruments for use at sea are also included in 
Messrs. Hughes’ exhibit. 
© may mention in particular a new instrument 
— “s the Linder stress finder, which provides 
; ample, convenient and rapid means of checking 
“e load capacity of derricks. The instrument, 


can be used with a drawing when sighting is not 
possible. 

An exhibit, which should be of interest to all 
engaged in electric are or resistance welding, 
has been arranged by Messrs. Fuller Electrical and 
Manufacturing Company, Limited, 5, Chancery-lane, 
London, W.C.2. It includes the single operator motor 
generator set illustrated in Fig. 128, above, which 
is itself of all-welded construction and weighs only 
3001b. It consists essentially of an alternating- 
current motor and a direct-current generator, the 
shaft of which can be extended for connection to 
a direct-current motor, if required. In this way, 
it is claimed, great flexibility can be obtained as 
either an alternating current or direct-current 





rr is illustrated in Fig. 127, above, consists 
® arms, one of which is graduated, pivoted 





motor, or both, can be used. The direct-current 
output can be varied continuously from 15 amp. to 


Moror-GENERATOR ARC-WELDING SET ; 





Messrs. FULLER 
ELECTRICAL AND MANUFACTURING Company, LIMITED. 


150 amp. by altering the position of the brushes 
and by using a plug switch. 

In this connection it should be mentioned that the 
Fuller Company specialise in the electric-arc welding 
of very thin material by their Carbo-flux process, 
in which a graphite electrode is used in conjunction 
with a suitable flux. As is well known, the chief 
difficulty in welding such thin plates by a metallic 
are is to maintain a steady are with a fine metal 
electrode. It is claimed that in the Carbo-flux 
process this difficulty is overcome by using short 
sticks of rigid graphite, which only burn away at 
the rate of }in. per foot of weld. The are can be 
maintained easily and steadily, and the flux, which is 
painted on the seam before the welding is begun, 
serves to stabilise the arc and to produce a weld of 
very good physical properties and appearance. 
Mild steel, stainless steel, aluminium, copper and 
many alloys are readily weldable in this way 
with scarcely any of the distortion common to 
fusion welded light sheet metal parts. 

The set illustrated is designed in two ranges, one 
for use with the Carbo-flux process and the other for 
ordinary welding with bare or coated electrodes 
from No. 18 to No. 8 gauge. In the latter case the 
current range is from 15 amp. to 120 amp. 

Fig. 129, Plate XXVI, illustrates the same 
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company’s standard 15-amp. to 350-amp. motor- 
generator arc welder, which is also of all-steel 
construction. Its weight is 625 lb. and it can 
be supplied with either an alternating or direct- 
current motor. Its wide welding range enables it 
to be used both for light sheet metal welding as 
well as with metallic electrodes up to j-in. diameter. 
The electrode and work leads are connected to 
the generator by means of plug and socket 
contacts, there being one socket for the work 
connection lead, one for the electrode for normal 
welding, and one for the electrode holder for 
welding with circuits between 15 amp. and 40 amp. 
The main current adjustment is by means of 
a four-position current regulator which varies the 
number of turns in a counter compound winding. 
Fine adjustment of the current is provided by 
means of a ten-position shunt-regulator, thus 
permitting the current to be varied in steps of from 
5 amp. to 10 amp. between 15 amp. and 350 amp. 
The equipment also includes a motor starter and 
a voltmeter and ammeter, as well as a socket for 
plugging in a remote control regulator. These 
auxiliaries are all mounted in a sheet steel case on 
the top of the set. 

The machine-tool industry is represented at the 
Exhibition on several of the stands, a representative 
example being the display of Messrs. Turbine Gears, 
Limited, Cheadle Heath, Stockport. This firm, 
a subsidiary of Messrs. Henry Simon (Engineering 
Works), Limited, Cheadle Heath, is showing an 
automatic bevel-gear generator, an automatic 
spiral-bevel gear generator and an automatic worm- 
wheel generator. The last machine is illustrated 
in Fig. 130, Plate X XVI, and is of the Smith and 
Coventry type, though a number of improvements, 
to meet modern conditions, have been made in 
the design. The machine will deal with worm 
wheels up to 20-in. working centres and is made in 
two other sizes, viz., with 12-in. and 30-in. centres. 
It is driven by a self-contained, constant speed 
electric motor and, though the power provided 
is ample for driving hobs, it is suggested that 
the machine will prove of great utility to firms 
who cut single wheels or wheels of small quantities 
of one size, the cost of the necessary fly cutter 
being low. The hob or cutter is mounted 
on a shaft which occupies a position relative to 
the wheel, the same as that of the mating worm, 
and is given a tangential feed. Commonly, the 
correct application of a tangential feed involves 
the employment of differential gearing, but in the 
machine now described no change gears are required, 
the necessary relative motions between the hob 
and the wheel being secured by imposing on the 
wheel blank an added movement corresponding 
exactly at the pitch line with the tangential traverse 
of the hob or cutter. With this arrangement, the 
fly cutter does not force the wheel out of the correct 
generation relation, and good cutting edges and 
liberal relief can be obtained with resultant rapid 
cutting and accurate generation. The tangential 
feed can be started, stopped and changed or re- 
versed while the machine in motion. This 
enables the proper conditions, often only known 
after the cutting has started, to be obtained. There 
are 20 rates of tangential feed with a range of about 
150 to 1, this range covering all practical combina- 
tions of number of teeth and starts. Automatic 
trips in each direction are provided. The feeds 
are changed by means of levers moving over 
graduated dials. The index worm is hardened and 
accurately ground, and the index worm wheel is 
divided for purposes of correction and adjustment. 

The principal exhibit on the stand of Messrs. 


18s 


Fielding and Pla.t, Limited, Atlas Works, Gloucester, | 


is the four-cylinder model in a range of vertical 
Diesel engines suitable for industrial, electrical, and 
marine purposes. The range includes engines from 
a two-cylinder 60 brake horse-power unit to a six- 
cylinder 180 brake horse-power unit, and the four- 
cylinder model shown, which is illustrated in Fig. 
131, Plate XXVI, develops 120 brake horse-power 
at 428 r.p.m. As will be clear from the figure, it 
is of the totally-enclosed type, but accessibility has 
been carefully studied, and all parts are easily 
removed in case of necessity. All the running parts 
are force-lubricated, including the valve gearing. 
Particular attention has been paid to close govern- 
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ing, so that the engine is specially suitable for | The pistons are of light alloy with four gas and two 
driving electric generators. The combustion space | oil rings, and the gudgeon pins, of case-hardened 
is of the ante-chamber type, the design of the head | nickel steel, are of the fully floating type. The 
being generally similar to that of the two-cylinder | connecting rods are drop forgings of high-grade 
50-h.p. Fielding and Platt engine described in| steel, accurately matched for weight and balance, 
ENGINEERING, vol. cxxxi, page 210 (1931). The|The crankshaft is a one-piece alloy-steel forging 
arrangement is similar to that on this firm’s well-| and is heat-treated. It is balanced and all th 
known horizontal engines, and enables very moderate | bearing pins are ground. The main bearing 
compression and maximum pressures to be employed, | consist of loose shells lined with anti-friction metal, 
the former being actually 430 lb. per square inch,| A third bearing is provided to ensure positive 
and the latter 460 Ib. per square inch. The spray | location of the crankshaft. The inlet and exhaust 
nozzle employed is equipped with a single hole of | valves are mounted in renewable guides and ar 
large diameter so that there is no danger of the| fitted with double springs. The camshaft 5 
spray becoming choked. The fuel-pump pressures} hardened and ground and is mounted in a tunne| 
are also very moderate and never exceed 800 Ib.| at one side of the cylinder block, where it runs in 
per square inch. As in the 50-h.p. engine referred | an oil bath. The push rods are short and the rockers 
to, a secondary atomiser, delivering the charge|are pressure lubricated. The overhead gear is 
into the main combustion chamber, is provided to | totally enclosed by oil-tight light-alloy cover, 
facilitate starting. Both the bed plate and the | Decompressor gear is provided for hand starting 
cylinder block are separate castings, the crankshaft |The camshaft drive is by chain direct from the 
being carried on the former in five bearings. a prepa a jockey wheel being provided which 
cylinder block is fitted with separate liners. The| gives automatic adjustment for the drive. The 
| pistons are of iron, and are provided with six rings fuel pumps are of the Bosch type and are gear. 
|at the top. The arrangement of the valve gear is| driven from the camshaft. The atomisers are of 
| similar to that on the 50-h.p. engine described, the | the spring-loaded pintle type, and are self-cleaning. 
| valves being horizontally opposed and operated by | Forced lubrication is provided throughout the 
separate camshaft located on each side rather more | engine, the pump being of the gear type, driven 
| than halfway up the cylinders. The fuel pumps| from the camshaft. An Auto-Klean strainer is 
are of the firm’s own design, previously described | incorporated in the oil system. A governor of th 
|}in our columns. As regards the lubrication, there | centrifugal type is fitted with a hand speed regu- 
lare three oil pumps, two of them feeding into} lator. The reverse gear is of the built-in typ, 
| opposite ends of the main rail and the third passing | forming one unit with the engine. It is lubricated 
the used oil through a filter back to the main tank. | from the engine system. The clutches are of the 
| It may be mentioned in conclusion that a number | metal-to-metal cone type, the thrust being taken 
|of these engines have been sent to South Africa} by large ball bearings. The reversing gear itself 
|and Australia for use in the gold-mining industry, | is of the sun-and-planet bevel type. The reduction 
| where the essential requirements are for an engine gear box is bolted direct to the reversing gear 
| that will run for long periods with a high degree of | casing, and is provided with bearers, as shown in the 
reliability. | illustration, for bolting to the engine bed. The gears 
The principal exhibit on the stand of Messrs. | are of the single helical type and can be arranged for 
| Davey, Paxman and Company (Colchester), Limited, | Various reduction rates. The thrust is taken on 
| Standard Ironworks, Colchester, is a series of Pax- large roller bearings of the cone type, and the 
man-Ricardo high-speed engines, the models | lubrication of the reduction gear is independent 
exhibited being typical of the wide range of powers | Of the engine system. 

provided by the series. The engines are made in| The single-cylinder engine illustrated in Fig. 133 
two ranges, the first comprising single-cylinder to| has a cylinder bore of 4% in. and a piston stroke of 
| six-cylinder units with outputs from 10 brake horse- | 5 in. It develops 10 brake horse-power at 1,00) 
| power to 90 brake horse-power at from 1,000 r.p.m.|r.p.m. and 15 brake horse-power at 1,500 r.p.m. 
to 1,500 r.p.m., and four-cylinder to eight-cylinder | The majority of the particulars given for the three 
units with outputs of 70 brake horse-power to cylinder model are also applicable to this unit, with 
210 brake horse-power at the same speeds. Several suitable modifications for the difference in the num- 
of these engines have been previously described | ber of cylinders. It is therefore only necessary to 
in our columns, the eight-cylinder unit in the second refer to the differences. In the single-cylinder 
range, for example, being dealt with in vol. cxxxvii, engine, a monobloc construction is employed as 
page 289 (1934). The engines are very economical | shown in the figure, the only separate part being 











| 8. 
in fuel, and will carry an overload of 25 per cent.|the cylinder head. The camshaft is driven from 
without difficulty, characteristics which were|the crankshaft by helical gearing instead of by 
confirmed by an independent test on a 60-brake | chain, and the governor is driven from the end of the 
| horse-power four-cylinder unit, reported in ENGI-| camshaft instead of from a separate lay shaft. 
| NEERING, vol. cxxxix, page 359 (1935). | The flywheel is of the solid dise type, with machined 
| Two of the engines which we have not pre-| rim, and can be arranged to form a balt-ooas 
viously described are illustrated in Figs. 132 and for direct connection to driven machinery. = 
133, Plate XXVI. The engine shown in Fig. 132| starting handle is in line with the crankshalt 
|is a three-cylinder marine unit fitted with reverse | instead of being at the top of the engine, hes 
‘and reduction gears. The engine has a cylinder | decompressor gear is fitted to facilitate starting, 
| bore of 4§ in. and a piston stroke of 5§ in., and | 4% In the larger engine. 
| develops 30 brake horse-power at 1,000 r.p.m., or| The airless-injection engines manufactured by 
|45 brake horse-power at 1,500 r.p.m. The upper! Messrs. R. A. Lister and Company, Limited. 
|half of the crankcase and cylinder block form | Dursley, are well-known and have been described 
/a single casting, secured to the bedplate by high-|on several occasions in our columns. It may 
| tensile through bolts. These bolts serve to resist| be recalled that one of the leading features 1s the 
|the loads due to the gas pressure, thus enabling | special combustion chamber, divided into two 
| large doorways to be provided in the crank chamber | portions, one of which can be isolated from the 
| giving complete access to the main and big-end | main chamber to increase the compression, 80 that 


| . ; 
| bearings. It may be mentioned in passing that | starting can be readily effected without the use 
special attention has been paid in the design | auxiliary heating devices. 





The arrangement wa 
to accessibility throughout. The cylinder block | described and illustrated in ENGINEERING, vol. cxxX, 
| is fitted with separate hardened and ground dry | page 802 (1930), while its application toa 10-16 h.p.. 
| liners pressed into position. The liners are made | two-cylinder engine was dealt with in vol. caxEM 
|from a special wear-resisting mixture and are | page 540 (1933). Two marine engines incengeees 
| renewable. The bed plate, of cast iron, is of deep| the head, together with an auxiliary lighting 40 
| section and carries the main bearings. The cylinder | compressor set and a cargo winch, are being shown 
| head is of special iron, heat treated and machined | at the exhibition by Messrs. R. A. Lister —_ 
to limit gauges. Jt carries the inlet and exhaust | Sales), Limited, Dursley. The engines are illustrate: 
| valves, which are arranged vertically on the centre|in Figs. 134 and 135, Plate XXVI. The first 
line, and incorporates the “‘ Comet” combustion | engine, shown in Fig. 134, is a twin-cylinder model 
chamber, which characterises the whole series of | developing 14 brake horse-power at 1,000 oor 
The lower throat of this chamber is of | and 16 brake horse-power at 1,200 r.p.m. As wi 
The chamber is water cooled. | be clear from the illustration, reversing gear * 


. 
| engines. 
heat-resisting steel. 
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incorporated in the design, and a compact reducing 
gear is bolted to the reversing gear casing. The 
evlinder bore is 4$ in. and the piston stroke is 
43 in. The crankcase and cylinder block form a 
single casting in iron, of exceptionally stiff design, 
so that large inspection doors can be provided 
on each side to give ready access to the main bearings 
and connecting rods. The cylinder heads are of the 
monobloc type fitted with overhead valves operated 
through push rods and rocking levers. The cylinders 
are fitted with hardened liners, easily renewable 
and completely water-jacketed. The pistons are 
of aluminium alloy to Air Ministry specification, 
and are fitted with four gas and one oil ring. The 
connecting rods are carbon-steel drop forgings 
with phosphor-bronze small-end bearings and white- 
metal lined steel big-end bearings. The crankshaft 
is of mild steel, of ample dimensions to ensure 
rigidity and to give a large bearing surface on the 
crank pins and main bearings. The latter are of 
phosphor-bronze lined with white metal. The 
camshaft is case-hardened and ground, the cams 
being integral with the shaft. The fuel pumps 
are of the C.A.V.-Bosch type. A _ centrifugal 
governor is fitted which controls the fuel supply 
on the by-pass system. It is arranged with a hand- 
speed control. The water circulating pump is of 
the slow-speed plunger type and is mounted on 
the cylinder in an accessible position. 





may be roughly divided into three sections. The 
navigational accessories include dry-card compasses 
with a new coach-spring suspension in the binnacle 
and “‘mattress”’ suspension in the bowl. This 
combination, it is claimed, ensures absolute steadi- 
ness of the card under the worst conditions of 
vibration and rough weather. A new “ Spherical ”’ 
compass is also shown. The section devoted to 
apparatus connected with the applications of light 
comprises several new instruments. There is, for 
example, a colour-vision testing lantern designed for 
the detection of colour blindness in naval signallers, 
railway signalmen, &c. This apparatus has been 
approved by the Board of Trade and other interested 
bodies. The ‘ Ulvanic”’ outfit for testing paints 
by a combined galvanic and ultra-violet light effect 
is new, as are also the galvanic cell outfit for testing 
the ageing variation in paint films, the reflection 
meter for testing the character of the surface of 
paint films and the recuperation of the colours, 
and the “‘ Aquavator ’’ which is designed to purify 
and sterilise the water in swimming baths, &c., by 
means of the action of ultra-violet radiation on a 
regulated inflow stream. 

A new apparatus of more specifically engineering 
interest is the Lansley stress finder, illustrated in 
Fig. 136, Plate XX VI. The stresses determined by 
the apparatus are those met with in derricks, 


It is of | cranes, or tackles in which a suspended load is 


gun-metal and is driven by reduction gearing| supported by means of inclined members, such as 


from the camshaft. 


small ends and camshaft, which are oiled by splash. 
The reversing gear is specially designed for use with 
airless-injection engines, and is totally enclosed 
and lubricated with oil under pressure from the 
engine. The ahead drive is through a metal-to- 
metal multi-plate clutch operated from the control 
lever shown, through a sliding cone and levers, a 
single adjustment being provided for plate wear. 
The astern drive is through a train of bevel gears, 
operated by a brake band on the gear housing, the 
pawl being easily accessible for adjustment. The 
control lever is self locking in the neutral position. 
A ball thrust block is incorporated in the gear case, 
and is provided with an oil retaining and waterproof 
seal. The reduction gear gives a 2 to 1 ratio and 
is provided with helical toothed wheels, totally 
enclosed and self lubricated. The casing is fitted 
with ahead and astern ball thrust bearings, and is 
provided with an oil and water-tight seal. 

The second Lister engine, shown in Fig. 135, 
is also a two-cylinder unit, and has a normal rating 
of 18 brake horse-power at 1,000 r.p.m. The 
‘ylinder bore is 44 in. and the piston stroke 5} in. 
It is exhibited fitted with reverse and reduction 
gearing, and has many points of similarity with the 
shorter-stroke model already described. The des- 
cription of the framing and running parts given 
apply equally to both engines, with the following 
minor modifications. In the 18-h.p. unit the 
cylinder heads are separate, instead of being of 
monobloc construction ; the pistons are fitted with 
three instead of four gas rings, and brass instead 
of steel balance weights are fitted on the crankshaft. 
Further differences between the two engines are 
that the larger model is fitted with a combined 
bilge and circulating pump, that the silencer is 
bolted direct on the engine, and that the reduction 
gear casing is arranged for water cooling. The 
combined pump is in gun-metal, and is driven by 
bevel gearing from the camshaft. It comprises 
one plunger with two sets of valves, and, owing 
to its construction, the leathers of the bilge section 
never become dry when not in use, as they are 
always in contact with the circulating water. 
Both sections of the pump are of approximately 
the same output, so that in emergency the bilge 
pump can be used for cooling the engine. The 
silencer on the larger engine can be seen in the 
illustration bolted to the after end. It is water- 
cooled so that the temperature of the leaving exhaust 
#ases is sufficiently low to eliminate all risk of fire. 
As regards the water cooling of the reduction gear, 
the water is admitted to the jacket from the sea 
Suctions, and passed to the circulating pump to be 
delivered to the engine. 


The display of Messrs. Kelvin, Bottomley and | 


Baird, Limited, 18, Cambridge-street, Glasgow, C.2, 





The engine bearings are force- booms or jibs and luffing gear or back strap. 
lubricated throughout with the exception of the 





The 
apparatus is, virtually, a model of such a rig and 
affords solutions solved by a parallelogram of forces 
by directional application of scales, that is, no draw- 
ing or calculations are required. The structure of a 
derrick can be readily recognised in the several 
scale-bars of the illustration. The vertical bar at the 
left-hand represents the mast or crane post; the 
main inclined bar is the jib or boom ; the vertical 
bar at the right is the suspended load; and the 
inclined bar at the top is the luffing or topping lift. 
All the bars are provided with adjustments to vary 
the lengths and angles in accordance with the actual 
conditions obtaining in the apparatus to be investi- 
gated. The method of use will be clear without 
detailed explanation, but may be illustrated by a 
reference to the top right-hand corner of the 
photograph. Here, by setting the two short bars 
parallel to the load bar and luffing bar, respectively, 
and making the lower one intersect the load bar at the 
actual load graduation, it is obvious that the 
thrust on the jib is automatically determined and 
can be read off directly in tons or cwts. The 
apparatus should be of considerable use to ships’ 
officers, dock officials, surveyors, inspectors, &c., as 
well as to teachers in technical and nautical schools. 

An interesting apparatus for the detection of 
cracks in ferrous machine parts is shown by Messrs. 
The Equipment and Engineering Company Limited, 
2 and 3, Norfolk-street, Strand, London, W.C.2. 
The cracks in question are not, of course, those 
which can be detected by the eye, but minute 
fissures and flaws caused either by heat treatment 
or manufacturing operations, or pre-existing in the 
finished material. Small as they are, these cracks 
may give rise to serious consequences in such 
highly stressed parts as aero-engine crankshafts, 
gearwheels, railway axles, &c. The method of 
detection employed is that of creating a magnetic 
flux of controlled intensity in the part under 
inspection, and depositing on the area under 
examination a liquid containing iron in a state of 
microscopic division. The iron particles accumulate 
in the liquid along the edges of the crack, which is 
then shown up as a strongly-defined black line. 
The parts, if necessary, are de-magnetised when the 
inspection has been completed. The apparatus is 
made in several forms to suit different classes of work. 

Modern foundry plant is well illustrated on the 
stand of Messrs. The Constructional Engineering 
Company, Limited, Titan Works, Charles Henry- 
street, Birmingham, 12. A sand-blasting machine 
operating on a novel principle should arouse 
considerable interest, especially as it is stated that 
the power consumption for sand-blasting is cut down 
by some 80 per cent. to 90 per cent. This claim is 
based upon the fact that the machine, which is 
shown in Fig. 137, Plate X XVI, does not require a 
supply of compressed air for its operation, The 








machine is self-contained, and is made in both 
rumbler and rotary-table types. The example 
shown in our illustration is of the former type, with 
a rumbler 32 in. in diameter by 32 in, long. Four 
other sizes are made with rumblers ranging from 
25 in. to 60 in. in diameter. The rotary-table machine 
is made in seven sizes, with tables ranging from 
28 in. to 90 in. in diameter. In both types, the 
same principle is adopted, viz., the sand stream 
is directed on to the castings or forgings to be 
cleaned by the centrifugal action of rapidly-rotating 
blades. There are thus no pipes through which 
the stream has to be passed, whilst it can be deli- 
vered in any required direction. The abrasive, 
which can be either quartz sand or steel shot, is 
fed on to the blades by gravity, and after passing 
over the work falls into a chamber in the base 
of the machine. Thence it is conveyed by an 
elevator to the feeding hopper, passing through a 
sifter before entering the latter. The machize 
is known as the “Sand Wizard.” The firm is 
also showing examples of the well-known “ Titan ” 
cupola, and an improved form of the self-contained 
‘“* Titan” cupolette. Other exhibits include ladles, 
sand-dryers, steam boilers and air receivers. 

A centrifugal sand-blasting machine operating 
without compressed air is also shown by Messrs. 
Tilghman’s Patent Sand Blast Company, Limited, 
Broadheath, near Manchester. This machine is 
known as the “ Wheelabrator ” and was originally 
developed by Messrs. American Foundry Equip- 
ment Company, the sole rights of manufacture and 
sale of this machine for the British Empire, except 
Canada, having been acquired by Messrs. Tilgh- 
man’s. The standard types of the firm’s sand and 
shot blasting machines are well represented, and a 
good display of single- and double-acting air com- 
pressors is also made. 

On the foundry section of their stand, Messrs. 
The Selson Machine Tool Company, Limited, 23, 
Abbey House, Victoria-street, London, 8.W.1, 
show two “ Hartung ”’ moulding machines, one of 
which is illustrated in Fig. 138, Plate XXVI. The 
machine is operated by compressed air at a pressure 
of from 80 Ib. to 90 Ib. per square inch and first 
jolts the moulding box, then squeezes the sand and, 
on the downward stroke of the table, draws the 
pattern from the box. It will accommodate boxes 
up to 16 in. by 20 in. or 20 in. in diameter, and up 
to 8 in. deep. The squeezing cylinder is 11{ in. in 
diameter with a stroke of 6} in. and the jolt cylinder 
is 4} in. in diameter. The machine can be operated 
by one man and the procedure is as follows: The 
sand is placed in the moulding box, and the table is 
jolted. The head is then swung into position and 
squeezing is started, the vibrator being automatically 
started at the same time by the movement of the 
head, The pedal is next depressed to raise the 
pattern-drawing frame, the action being effected 
pneumatically. On air being released from the 
squeezing cylinder, the table descends, the moulding 
box coming into contact with the stripping pins 
and then stopping. The pattern plate continues to 
descend and the pattern is withdrawn from the 
mould. On swinging the head out of the way, the 
vibrator automatically stops. On the removal of the 
finished mould the pedal is again depressed, which 
action restores the machine to the starting condition. 
The jolting, squeezing and drawing motions are 
controlled by a single rotary valve. Adequate 
protection of the working parts against sand and 
dirt is provided. The stripping pins are adjustable 
on the frame and may be quickly set for boxes of 
different sizes. The stripping frame is rigidly held 
against permanent stops whilst the pattern is being 
drawn and defective draws are thus prevented. 
The machine is lubricated by oil introduced by an 
injector application of compressed air. The machine 
is made on the interchangeable system. 

A varied selection of filters for air, oil, &c., is 
shown by Messrs. C. G. Vokes, Limited. 95-97, 
Lower Richmond-road, Putney, London, 8.W.15. 
The small filter shown in Fig. 139, page 330, is 
intended for the purification of lubricating or fuel 
oil for internal-combustion engines, which it is 
inadvisable to stop should the filter need cleaning. 
The construction is simple and compact. There 


are two filters, mounted on a common axis, one for 
use whilst the other is being cleaned. As shown in 
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the sectional drawing the top filter is in use, the 
passages to the bottom filter from the inlet and 
outlet pipes being closed by ball valves. The whole 
assembly swivels round the horizontal axis of the 
inlet and eutlet pipes, so that when a change of 
filter is to be made, it is turned through an angle of 
180 deg. and the balls fall on to the seats of the 
dirty filter and are held down by the oil pressure. 
The domical cover of the filter can then be removed 
ind the filtering elements cleaned. Identification 
of the two filters can be made certain by painting 
the covers with different colours. A somewhat 
similar principle has been adopted for a larger 
pattern of filter. This is also of the twin pattern, 
but the filtering elements and covers are mounted 
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on a U-shaped casting, one on each leg. At the 
centre of the bottom of the U there is a conical cock 
with a double set of ports. By turning the cock 
one or other of the filters is put into communication 
with the oil-flow pipes and the other is cut off. The 
change-over, however, is gradual ; that is, at no time | tained. The improved pattern of circulators shown 
is ene filter out of circuit until the other commences | by Messrs. Owen's Boiler Circulator (1930), Limited, 
to function, thus elimixating any risk of damage | Victoria-street, London, S.W.1, should, how- 
to the oil pump. This type of filter is made, as/ ever, do much to improve the steaming properties 
regards the filtering element, in two types, that for! of either Lancashire or Cornish boilers, the makers 
lubricating oil being suitable for taking out particles | indsed offering a guarantee to save 5 per cent. in 
as small as one 20,000th. in. and that for fuel oil par-| fuel or increase the evaporation by 10 per cent. 
ticles as small as one 40,000th. in. A range of | by the use of their appliance. The circulator is 
exhaust silencers is also shown, the drawing in| shown in Figs. 142 and 143, above. It consists 
Figs. 140 and 141, above, showing a silencer such | of a saddle of steel plate supported on malleable- 
as is used on aircraft engines. The passage is! iron bridges resting on the upper part of the furnace, 
practically of the straight-through type and the! the whole being held in place by chains passing 
silencing is effected by the use of perforated conical | underneath the furnace. There are thus no bolts 
tubes eccentrically disposed in the outer casing, no | or rivets required for installation, an operation which 
loose intercepting medium being used. The con-| can be carried out in about four hours. The saddle 
struction will be clear from the illustrations. Another | is situated towards the back of the furnace, that is, 
interesting exhibit is a new type of silencer for) in the vicinity of the bridge, normally the hottest 
vacuum pumps. area. The hood is curved so that the steam bubbles 

That the advantages of Lancashire and Cornish | passing up the side passages of the circulator are 
boilers are still appreciated is evident from the | deflected in a horizontal stream to the back of the 
number of these old types of steam generator still | boiler. This arrangement. besides improving the 
being put into service. A shortcoming advanced | circulation and equalising the temperature in the 
against the boilers is defective circulation, and it | water, is claimed to reduce priming. The circulator 
must be admitted that this charge can be main-' also reduces the time required for lighting up, as the 
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temperature of the water is made more uniform. 
instead of there being. as is usually the case, a mass 
of cold water below the furnaces when steaming 
commences. 

A new boiler fitting is shown by Messrs. The 
Turbine Furnace Company, Limited, 2388, Gray > 


| Inn-road, London, W.C.1, in addition to the exhibits 


of a sprinkler-stoker fired grate with fan-forced 
draught and a standard Turbine furnace with steam 
jet forced draught. The new fitting consists of a 
firebar, suitable for small vertical boilers, locomotive 
boilers and sectional heating boilers, which, it is 
claimed, will enable a thermal efficiency of 80 per 
cent. to be obtained with solid fuel, by a more 
effective distribution of air to the fuel. he bars 
are cast in groups having three air spaces. The 
normal cross section of a firebar, that is tapering 
towards the bottom, is retained for about thre 
quarters of the depth of the bar, but above this 


'level the taper is reversed and is steeper, the net 


result being that in transverse section the air spaces 
resemble a longitudinal section of a Venturi tube 
The individual bars of a group are connected at 
short intervals by webs of triangular cross-section. 
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| line with a nozzle in the machined face just referred 


of the bar and are staggered relatively to one another | to. This nozzle is on the axis of the cylinder seen 


in successive air spaces, that is, there are not lines 
of dead space across the grate. The grate is used 
with fan or steam-jet draught fitted with auto- 
matic control, so that when a predetermined pressure 
or temperature is reached the air supply is auto- 
matically cut off, to be re-established on the converse 
conditions obtaining. This arrangement permits of 
firing at irregular intervals whilst a constant steady 
pressure or temperature can still be maintained. The 
new bar keeps the fuel from entering the air spaces 
and so ensures free passage of the air, whilst, owing 
to the humidity provided in the air supply, clinker 
does not adhere to the bars. The equipment is 
known as the “'Turven ” system. 

Of the exhibit of moulding machines, sand- 
throwing and conditioning machines, &c., shown by 
Messrs. Coleman Foundry Equipment Company, 
Limited, 156, Strand, London, W.C.2, we select the 
core-blowing machine illustrated in Fig. 144, on the 
opposite page. The machine is operated by com- 
pressed air at a pressure of 60 1b. to 85 lb. per square 
inch, and packs sand into a core box at a high rate of 
speed, being thus suitable for quantity production, 
even when the cores are of intricate form. The 
core box to be filled is placed on the table at the 
left-hand of the machine, being first adjusted by 
hand and then firmly clamped down with its joints 
closed by means of an air-operated piston. It is 
also brought with one end tight up against a 
machined face on the magazine near the centre of 
the machine by another air-operated piston. When 
in this position the opening of the core box is in 








at the right hand of the machine. The piston of 
this cylinder is in two distinct parts. That within 
the cylinder itself is practically a ram, and the part 
shown entering the magazine is an open-ended 
tube known as the cartridge. Between the two 
parts is a valve which admits compressed air from 
the cylinder to the cartridge. The magazine, which 
holds the sand, is formed internally with a barrel 
rotating round a horizontal axis. The ends of the 
barrel are pierced with a ring of holes, the barrel 
being rotated as required until one pair of holes 
comes into line with the nozzle and the cartridge, 
respectively. When air is admitted behind the ram 
the cartridge is pushed into the magazine and 
receives a charge of sand, its open end being 
pressed up against the nozzle plate inside the maga- 
zine. The communication between the sand 
remaining in the magazine and the inside of the 
cartridge is thus cut off. The movement of the ram 
has brought the cartridge valve immediately above 
its operating gear, and a movement of a hand lever 
opens the valve suddenly so that compressed air is 
admitted behind the charge of sand in the cartridge, 
the sand being blown through the nozzle into the 
core box. If the contents of the core box exceed the 
capacity of the cartridge, which is 10 Ib., the 
operation is repeated, the magazine being turned 
round to present more sand, until the core is filled. 
One “shot” of sand takes about 10 seconds, and 
the machine, when in continuous operation, will 
consume about 19 ft. of free air per minute. Cores 
containing ports, branches, &c., involving changes 
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of direction in the sand flow are filled as effectively 
as those requiring a straight-line stream. 

Exhibitions nearly always contain examples of 
apparatus of a specialised nature although such 
exhibits may prove of utility for other purposes 
than that for which they were specifically designed. 
A case in point is one of the exhibits of Messrs. 
Williams and James, Chequers Bridge, Gloucester, 
viz., an automatic pumping set for the testing 
of water mains. The apparatus is illustrated in 
Figs. 145 and 146, above, and is known as the 
‘“* Hydraulux ” mains-testing plant. The extension 
of built-up areas with the attendant additional 
water mains often necessitates increased pressure 
in such mains whilst new lengths are subject to 
damage from ground settlement, &c. The mains- 
testing plant has been developed to meet the 
growing practice of testing the mains on the site. 
As will be seen from the external view given in 
Fig. 145, the set is mounted on a hand-barrow so 
as to be readily portable. The pump is of the 
twin-cylinder horizontal type with phosphor-bronze 
plungers working in gunmetal guides and glands. 
The plungers are driven by geared eccentrics 
running in an oil bath from which all working parts 
are lubricated. The shaft on which the eccentrics 
are mounted is driven by chain from a 1} h.p. 
Villiers air-cooled petrol engine with a self-contained 
flywheel magneto. The pump is fitted with a 
receiver provided with a relief valve and pressure 
gauge and carrying the engine fuel tank. 

The method of using the set will be clear from 
Fig. 146. The length of main to be tested is indicated 
by the gate valves at each end. The air vent 
should be at the highest point of this section and 
the pump discharge is connected to the main at its 
lowest point. The suction pipe draws from a 
temporary tank, it being understood that the main 
is already full of water and the function of the 
testing set is only to supply the pressure and to 
make up for any leakage. On starting the engine, 
the pressure in the main rises rapidly and is main- 
tained automaticaly, by means of a loaded 
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by-pass valve, at the predetermined test pressure | magnet is provided with two collars having conical 
for such period as may be necessary for making a| surfaces. These form valves which close, one 
thorough inspection. The set is capable of testing | or the other, on either side of a seat situated at the 
mains at any pressure up to 300 Ib. per square inch. | bottom of the non-magnetic tube. The low-pressure 
Messrs. Williams and James also show an interesting | inlet opens into an annular space above this seating. 
air compressor for a belt or chain drive, and | The space is fitted with a strainer, and the non- 
designed for use with machine tools on which ic tube is perforated so that the low-pressure 
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there would be no necessity for the use of lights on 
the vehicle, which would then appear as a dark 
silhouette against an adequately illuminated back- 
ground. Mr. Robinson, after mentioning some of 
the improvements made in the vehicle itself, such 
as simplified gear-changing mechanism and power- 
assisted brakes, passed on to the subject of driving 
tests, mentioning that of the 77,000 candidates 











| magnet 
compressed air is used as an auxiliary; for air| orifice is in communication with the inside of the 
supply to syrens, &c., on motor-driven vessels ; 
for brake operation on heavy motor vehicles, &c. 
The compressor has a cylinder 2 in. in diameter by 
2in. stroke. This, when running at 1,000 r.p.m., 
has a displacement of 3-64 cub. ft. per minute, and 
requires 1 brake horse-power at the driving shaft 
for pressures up to 150 Ib. per square inch. The 
compressor stops and starts at pre-determined 
pressures. The driving shaft is in two parts which 
are coupled together by epicyclic gearing inside a 
brake drum. The brake band is held to the drum 
by spring pressure when the compressor is delivering 
air within the predetermined limits, but a relay 
governor control comes into operation when the 
maximum pressure is reached and allows air access 
to a cylinder operating the brake so that the band 


is held free, allowing the drum to revolve whilst | 


the compressor comes to rest. A converse action 
automatically occurs when the delivery pressure 
falls to the lower limit. 


From the very varied collection of valves, gauges, | fitter. 


| 





examined during the past six months, 12 per cent. 
had been rejected. It was well known that a large 
percentage of the total number of mishaps of all 
kinds occurred among a relatively small percentage 
of the total personnel, and it was therefore un- 
necessary to stress the importance to industrial 
management of discovering scientific criteria by 
which to eliminate at the earliest possible stave, 
candidates for employment who were accident 
prone. In conclusion, Mr. Robinson remarked that 
science had its place in the control of road traffic in 
relation to the road, the vehicle and the individual, 
and the psychologist in particular was concerned 
with the problem of the varying reactions of different 
individuals and of the same individual in different 


bell through the seating. The valve collars close 
the seating, cutting off this connection in the 
event of overload, reverse flow, or any circumstance 
which might otherwise cause the mercury seal to 
be broken. An equalising valve i is provided for 
checking the zero, whilst a zero adjustment spindle 
and an air-release screw are fitted at the top attach- 
ment of the spring. The spring itself is made of 
stainless steel adequately aged, and is carefully 
adjusted. The roller guide seen underneath the 
container ensures freedom of action should the 
meter have been installed not quite vertically. 
All the important internal working parts are of 
stainless steel or some other non-corrodible material, 


and as the container carrying the mercury is subject 
to equal pressure on all sides, there is no risk of | mental states. The scientist might help to an 


leakage. The meter is made with not only indi-| increasing extent to predict the action of the 
vidual parts but complete units interchangeable, | individual in a given set of circumstances; he 
so that repair is easily effected; the instrument | might help to keep off the road the demonstrably 
can, it is stated, be overhauled by any competent | unfit ; but unless and until science and not a human 
The meter can be fitted either with a plain | driver assumed control of the vehicle, the occasional 





and boiler mountings on the stand of Messrs. | indicating dial or with a recording chart. The | error of judgment, the momentary lapse of attention, 


Dewrance and Company, (rreat 
London, S.E.1, we select an interesting new flow 
meter designed on an ingenious principle, the parts 
moving under the effect of the pressure difference 
in the flow being magnetically coupled to the indi- 
cating and recording mechanism. There are thus 
no packed bearings to be kept tight and the instru- 
ment is suitable for working pressures up to 1,000 Ib. 
per square inch, the absence of packing eliminating, 
moreover, risk of error in the readings. 
is illustrated in Figs. 147 and 148, page 331. 
used in connection with a flow nozzle, orifice plate, 
&ec., and is supplied fully assembled and ready for 
installation, the only connections required being 
the pipes to the fittings on each side of the orifice 
on the main in which the flow is to be measured. 
Referring to Fig. 147, the body a, which is of welded 
steel, is coupled to the head 6 by a gland which, it 
will be seen, is self-tightening. Screwed into the 
head is a tube c, the internal surface of which is 
bell-shaped. The bottom edge of the bell dips 
into mercury held in a container d. The container 
is suspended by a rod and spring from the top of 
the instrument. The high-pressure orifice connec- 
tion ¢ communicates with the space between the 
container and the bell, whilst the low-pressure 
orifice connection leads to the space inside the bell, 
the two spaces being separated by the mercury 
which acts as a seal. 

The pull of the spring is counterbalanced by the 
weight of the container rod and mercury modified 
by the pressures acting on the two annular surfaces 
of the mercury. If these two pressures are equal, 
as they are when there is no flow, the instrument 
will indicate zero; but as soon as a difference 
of pressure occurs as the result of flow through the 


orifice, the mercury will be forced up into the bell. | defects of the road. 
This results in the reduction of the effective weight | had thus to be attributed to the personal equation. 


of the mercury and the container is lifted by the 
spring. The interior of the bell is very accurately 
formed with a contour such that the movement of 
the container is proportional to the square root 
of the pressure difference, that is, directly propor- 
tional to the flow. The movement is translated 
into a visible indication in the following manner: 


The upper part of the container rod consists of a/ essential to note the marked difference between 
powerful cobalt-steel magnet g, with a double-conical | railway and road conditions. On the railways, 


pole piece at the top. The magnet and the spring 
by which it is suspended are situated in a tube 
of non-magnetic stainless steel attached to the 
head by a screwed coupling. Outside the tube, 
and spanning but not touching it, are a pair of 
follower magnets A, formed as levers on the pointer 
or pen mechanism. These magnets, by their virtual 


locking to the container rod, due to the intense 
magnetic field in the region of the pole piece, repro- 
duce very accurately, and at the same time magnify, 
the movements of the rod. 

Lt will be noticed that the lower part of the moving 


Dover-street, | latter are evenly-divided, a method of graduation 
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land the states of body and mind which induced 
neglect of precautions and the taking of risks would 
continue to result in breakdowns of the effective 
control of road traffic. 

The next contribution was prepared by Mr. 
H. Alker Tripp, C.B.E., J.P., Assistant Com- 
missioner of Police at Scotland Yard in charge of 
traffic. As Mr. Tripp was unable to be present, his 
paper was read by Wing-Commander Cave-Brown- 
Cave. Mr. Tripp first made it clear that the contents 
of the paper were expressions of his own opinion 
and must not be taken as official pronouncements. 
It was the fact, he said, that the vast majority of 
road casualties were caused by human failure, 
often through mere lack of co-ordination of volition 
and idea as between the various parties concerned. 
On all occasions where there was lack of co-ordina- 
tion of idea or where there was human failure of 
any sort, the degree of danger was in direct ratio 
to the speed of the moving objects. After comparing 
the conditions of rail and road traffic, Mr. Tripp 
stated that the object of the administrator in dealing 
with road traffic was to separate as far as possible 
the opposing traffic streams, to control traffi 
movement at cross roads and road junctions, to 
control the speed of vehicles in crowded areas, to 
provide accommodation off the highway for standing 
vehicles, to segregate pedestrians from vehicular 
traffic and to segregate pedal cyclists from the 
remainder of the vehicular traffic. To effect this, 
improvements of a very drastic and complete 
character were needed. As an _ instance, he 
mentioned that for a very narrow, tortuous and 
difficult piece of roadway in the vicinity of London, 
a by-pass had been demanded, but unless that 
by-pass had duplicate carriage ways, separate cycle 
tracks, good pedestrian pathways, completely 
signalled junctions, &c., it was likely that casualties 
would be increased rather than reduced by its 
provision. 

There was still room for considerable progress in 
the matter of co-ordinated systems of signals in 
our large towns. Along the main traffic arteries a 
progressive system of signalling was needed. Such 
a system, while maintaining the traffic flow, pro- 
vided periodical stoppages which enabled pedes- 
trians to cross at fixed intervals of time and space. 
In most main roads the junctions with minor roads 
were not spaced to fit in easily with a progressive 
system, and the practicable policy would be to 
require all traffic emerging from such minor roads 


which makes the pen movements on its central 
portion more easily read. The integrating counter, 
shown in Fig. 148, can be provided, if desired, on 
either the indicating or recording meters, and either 
clockwork or electric chart drive can be arranged for. 


(T'o be continued.) 
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Tue morning of Tuesday, September 10, was 
devoted to a joint discussion, with Section J 
(Psychology), in “The Applications of Science to 
the Control of Road Traffic.”” Mr. J. S. Wilson, 
who occupied the chair, was supported by Dr. 
Ll. Wynn Jones, President of Section J. The first 
contribution to the discussion was one by Mr. 
A. T. V. Robinson, C.B.E., Deputy Secretary of the 
Ministry of Transport, who said that Mr. Hore- 
Belisha regretted his inability to be present, but 
appreciated the action of the Engineering and 
Psychology Sections of the Association in bringing 
together those concerned in formulating and 
administering road-traffic policies and those who 
were studying various aspects of the problem in the 
laboratory. In the course of his remarks, Mr. 
Robinson stated that of the year’s total of some 
7,000 fatal accidents, about two per cent. could 
be attributed solely or mainly to defects of the 
vehicle and less than another two per cent. to 
The remaining 96 per cent. 





After dealing briefly with recent legislation affecting 
the future planning and lay-out of roads, Mr. 
Robinson considered road materials, carpeting and 
colouring and then passed on to the subjects of 
road signals and lighting. Signals on the road, 
he pointed out, represented only a specialised 
development of railway experience, but it was 


particularly in sections carrying heavy traffic, the 
control of the vehicle was becoming automatic to 
an increasing extent, but the advances made in 
automatic devices for highway-traffic control were 
all dependent for their efficacy upon their visual | to turn left. The positions of the signals should 
perception by the driver and his readiness to| be determined by the main intersections and the 
respond. | siting of pedestrian crossings at regular intervals 

As a large proportion of our road traffic moved | The principle to be aimed at was to give the wheeled 
during the hours of darkness, much scientific | traffic a defined dominance over pedestrian traffic 
study had been given to headlight dazzle and to | in all roads of an arterial character, but at the same 
road illumination, and it might be that within the | time to provide regulated zones of safety for pedes- 
next decade on all roads carrying dense traffic! trians. In addition, to prevent promiscuous crossing 
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of pedestrians, it might be necessary to provide 
guard rails along main roads. Pending completion 
of the safeguarding of the tracks for motor traffic, 
the fewer vehicles there were on the road the better 
from the point of view of casualties, and a reduction 
of road vehicles appeared to be desirable if it were 
compatible with the due and full maintenance of 
all commercial and private activities. A great and 
crowing proportion of commercial traffic was now 
carried on the road in order to reduce the amount 
of handling of the goods, but if a load of goods 
produced, say, in the north of Scotland were con- 
veyed by road to the nearest railway station and 
thence conveyed by rail to some place in the south 
of England, whence the road would again be used 
to convey it to its destination, this course, viewed 
solely from the standpoint of the prevention of 
casualties, would be preferable to sending the goods 
the whole distance by road. If scientists and 
engineers could create machinery, acceptable to all 
classes of operators, which would enable commo- 
dities to be distributed through fenced channels 
without re-handling and get it done more cheaply 
than by transport throughout over the existing 
roads, they would have made an important contri- 
bution to the matter of road safety. The private 
car and motor-cycle, however, presented the most 
difficult problem ; in whatever direction the waves 
of traffic moved the casualty roll accompanied them. 

With regard to the lay-out of roads in towns, Mr. 
Tripp pointed out that uniform width was essential, 
and referred to the need for providing space for 
standing vehicles off the highway. In conclusion, 
he said that recent investigation showed that 
56 per cent. of the fatal accidents were due to 
contact between moving vehicles and pedestrians and 
only about 30 per cent. of these occurred at junc- 
tions, while 61 per cent. occurred on straight roads 
or on open bends with a good sight line. The most 
useful results, he thought, would be produced if the 
scientist would apply his ingenuity not to invention 
only, but to the discovery of the particular directions 
in which invention was required. 

The next communication was by Mr. F. G. W. 
King, of Messrs. Dunlop Rubber Company, Limited, 
and its object was to show the part played by the 
tyres in vehicle control. ‘The paper was read by 
Mr. King and illustrated by a number of lantern 
slides, but as we intend to deal with it in a subse- 
quent issue, we need not summarise its contents 
here. 

Mr. King’s paper was followed by one by 
Dr. C. S. Myers, C.B.E., F.R.S., entitled “‘ The 
Psychological Approach to the Problems of Road 
Accidents.”” This, he said, was broader than that 
of most other experts, such as engineers and statis- 
ticians, who were concerned with the same problems, 
since the psychologist must study all the factors 
which reacted upon road users, and might therefore 
have some influence on accidents. He was not 
content, for example, with mechanical perfection 
in car controls, but would institute an inquiry into 
which forms and positions of contro's best satisfied 
the human requirements of the driver. A similar 
study was required of traffic signals and road- 
lighting systems. The psychologist held that there 


was need for a thorough investigation of the com- 
bined total effect of traffic regulations, for he realised 
that there was a danger of their becoming so 


humerous that an excessive strain was imposed on 
a driver's attention which might easily enhance his 
liability to accident. In studying accidents, the 
psychologist would take into account the remote, 
4s well as the direct, causes; the effects of pre- 
disposing previous strain, fatigue, worry, and irri- 
tation. He must, further, be in a position to 
recognise the mental and physical abilities and the 
qualities required for a safe driver, to assess them 
and to discover whether a driver possessed them in 
adequate measure for him to follow with fair safety 
his unquestionably dangerous occupation or amuse- 
ment. 


Experiments on tests which would enable him 
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| drivers, and the results obtained showed that while 


they could not pretend that a driver who passed 
them satisfactorily would never be prone to reckless 
conduct, the tests served to select those drivers who 
possessed the necessary abilities to extricate them- 
selves from a dangerous situation when it confronted 
them. The use of similar tests in the Paris omnibus 
service reduced the number of accidents to those 
vehicles by 66 per cent. during the period 1929-33, 
although the number of omnibuses increased by 
77 per cent. and their speed limit by 44-5 per cent. 
During the same period the number of accidents to 
all motor vehicles in Paris increased by 5 per cent. 
Finally, Dr. Myers said, the psychologist insisted 
on the importance of systematic training for all 
road users. 

The only other contribution presented was one 
by Mr. E. Farmer dealing with accident proneness 
among motor drivers. In this, Mr. Farmer pointed 
out that statistical methods were available for 
determining from the recorded accidents of a 
group of individuals exposed to similar risks to 
what extent their accidents were mainly due to 
specially prone individuals. It had been found that 
the accidents of any group of individuals were mainly 
due to a very small number of specially prone 
persons, so that if these were eliminated the 
subsequent accident rate of the group would be 
considerably reduced. It had also been shown 
that these specially accident-prone persons sustained 
an undue number of accidents in different periods 
of exposure, of different kinds, both blameless and 
blameworthy, and of both major and minor 
characters. This meant that accident proneness 
was a relatively stable individual quality that would 
manifest itself whenever the opportunity were 
given. Accident-prone individuals could be detected 
by psychological or other tests and by examining 
their previous accident records. The former method, 
however, was not yet sufficiently reliable for general 
use, but the second method was reliable if means 
could be found for making it effective. The motor 
accidents recorded by the insurance companies 
could be examined to see how far it was possible 
from previous records to prognosticate an individual’s 
accident proneness. This had already been done 
for a few thousand drivers and positive results 
obtained. Before any definite conclusion could 
be drawn, however, it was necessary to examine 
the validity of the hypothesis over a wider field, 
embracing every possible class of driver. Govern- 
ment co-operation would be necessary to do this. 
It was suggested that before licences were renewed, 
a certificate from the applicant’s insurers should 
be produced giving his accident record for the 
previous period. If this plan were put into operation 
for a few years it would be possible to see what 
practical measures could be taken to lessen the 
number of accident-prone drivers. 

Invited by Mr. Wilson to open the discussion, 
Sir Josiah Stamp said he fully agreed that the field 
of study under consideration should be made 
scientific. The classification of statistics, for in- 
stance, was the work of the scientific statistician, 
but this could only be done as an exercise in mul- 
tiple correlation. As a practical illustration, he said 
that during a recent visit to the United States he 
had been driven over a railway crossing without 
any care and the driver, when asked if he were not 
afraid of an accident, said that as a train passed 
the crossing only once an hour, the risk of a car 
being there at the same time as the train was 
negligible. If the number of vehicles on the road 
increased the accident rate might rise, but the 
risk of accident to any particular car was not 
necessarily increased. In this connection the 
number of vehicles on the road had to be considered 
together with the number of roads, and to determine 
the risk it was necessary to multiply the number of 
cars by the average mileage and divide by the road 
space. 

With regard to the factor of speed, it was 
not known whether accidents increased with the 





to do this had been conducted by the Industrial 
Health Research Board, which had sought for a| 
means of detecting accident-prone persons whether | 
engaged in industrial occupations or in driving. | 
Tests had been prepared by the National Institute | 
of Industrial Psychology specifically for motor | 


speed, as no scientific data on this point were 
available. To attempt to obtain a better statistical 
analysis it was necessary to consider whether our 
present attitude was correct. With respect to 
railway accidents, the public regarded these merely 
in terms of the number of persons killed, but Sir 





Josiah himself examined them on an entirely 
different footing, taking account of a number of 
accidents of which the public knew nothing. It was 
necessary to inquire whether the statistics of 
deaths and injuries were an index to the causes of 
accidents. He referred to the point brought out 
by Mr. Tripp that the number of accidents might 
increase if a certain by-pass road were made, 
adding the remark that the introduction of safety 
devices to reduce accidents might be wrong. It 
might be that the number of accidents was a kind 
of social and psychological constant, and it might 
be impossible to reduce the number of persons 
killed and injured by means ‘of safety devices. 
Finally, Sir Josiah referred to the tendency to 
suppose that psychological tests of drivers were 
a good indication of the risk of accident. He 
pointed out in this connection, that a lady driver 
with quick reactions might get low marks in a test 
because of bad gear changing or by handling the 
vehicle badly, but might nevertheless be better 
at avoiding an accident than a driver who handled 
the car more skilfully. 

Dr. Ll. Wynn Jones, President of Section J, 
referring to Mr. King’s paper, said it appeared from 
the figures given in a table that a driver with the 
same car on ordinary roads in dry and wet weather 
would find a 4 : 1 difference in the minimum stopping 
distance. This was a very valuable figure, but as 
a pedestrian he wished to know how the ratio varied 
from driver to driver, suggesting that it might be 
more like 100 : 1. 

Mr. E. H. Fryer, of the Automobile Association, 
said the question could be discussed under three 
headings, viz., better roads, more control of the 
motorist, and the psychological aspect. Mr. 
Robinson had given an indication of what an ideal 
road should be, but behind that lay finance. Little 
progress, said Mr. Fryer, had been made in roads 
since the war, not because it was not known how 
to do it, but for financial reasons. With regard to 
the control of the motorist, successive governments 
had made many more regulations than road improve- 
ments. With regard to speed limits, he referred to 
a remark made by the previous Minister of 
Transport, Mr. Oliver Stanley, in getting the Road 
Traffic Bill through the Standing Committee, to the 
effect that it was much more likely that motorists 
would observe the speed limit if it were not imposed 
where it was not essential. Everybody, Mr. Fryer 
said, had ignored the previous general speed limit 
and both motorists and the police were glad when 
it was withdrawn. In conclusion, he remarked that 
he felt a little disappointed because the title of the 
discussion was “‘ The Application of Science to the 
Control of Road Traffic,’’ whereas it appeared to 
have turned more on the control of motorists and 
vehicles than to the obtaining of a better standard 
of highway. 

Mr. H. G. Strauss said one matter which had 
not been referred to was noise. It had been shown 
by Mr. Robinson that an enormous proportion of 
accidents were due to human failures and they had 
heard from the Psychological Section how accidents 
by the accident prone might be reduced. The 
majority of accidents, however, were caused by 
negligent driving or negligent walking, and this 
negligence was contributed to by excessive loudness 
of the horn, or by using it when it should not be 
used. Driving on the horn contributed to accidents 
by encouraging negligent driving, by terrifying the 
pedestrian and by causing him to be negligent by 
waiting for the horn to be sounded. After referring 
to the improvements effected in Rome, Helsingfors 
and other cities by limiting the use of motor horns 
to emergency purposes, Mr. Strauss concluded by 
remarking that this was the one measure which 
would result in an immediate large reduction in the 
number of accidents. 

Mr. Langley spoke of a method of treating tyre 
treads to reduce the possibility of skidding, and 
Mr. Miles said that the high speeds possible with 
modern cars rendered it more and more important 
to see that drivers were selected according to their 
ability to use them. Although accident proneness 
was a factor to be considered, much also depended 
upon the type of car used. He thought that ability 
to drive was the most important factor in preventing 





accidents. Dr. Simms referred to the question of 
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road classification, saying that some Class A roads 
were in a very bad condition, and Mr. W. H. Gaunt 
explained that the classification of roads was based 
on the amount of traffic passing over them and not 
on their condition. He referred also to the need for 
a more general control of road surfaces throughout 
the country. 

As the time available for discussion had been 
exhausted, Mr. Wilson invited the authors of the 
papers to reply, but Dr. Myers and Mr. Farmer 
thought it was unnecessary for them to do so. 
Wing-Commander Cave-Brown-Cave said he thought 
the discussion had been useful, but suggested that 
next year a discussion of a more detailed character 
might be arranged. He invited members to suggest 
suitable subjects. Mr. Robinson said he would 
report the points raised in the discussion to the 
Minister of ‘Transport for his consideration. 
Mr. Tripp, he said, had referred to the difficulty 
of securing co-ordinated movement between motor 
vehicles, pedestrians and cyclists, but he thought 
this was covered by the Highway Code, which 
should be studied carefully by all concerned. 
Mr. Tripp had also referred to the necessity for 
ensuring that traffic should go by the proper route 
and in this respect Mr. Robinson said there was 
some difficulty in obtaining co-ordination between 
road and rail traffic, even when both were under 
the same management. With reference to Sir Josiah 
Stamp’s remarks on the subject of level crossings, 
he had heard similar remarks made in connection 
with the effects of dazzle. It had been said that 
the chances of a collision occurring due to this 
cause were very slight. Mr. Strauss had referred 
to the question of noise, but for investigating this 
quantitative noise measurements were needed. With 
regard to the abuse of motor horns, no local 
authority had yet asked for a silence zone to be 
included within its boundaries, so that it had not 
been possible to test out its effects. Referring to the 
question of uniformity of road surfaces, Mr. Robin- 
son said there were somewhere about a thousand 
different road authorities throughout the country, 
but in any case, it would be quite impossible to have 
new surfaces on all roads at the same time. 

A vote of thanks to the authors, proposed by 
Mr. Wilson, concluded the business of the morning 
meeting, and in the afternoon the members witnessed 
an interesting demonst-ation of stopping distances 
with new and old tyres on a wetted tar-macadam 
road. Skidding was also demonstrated, the skid 
being produced by rendering the brake on the near 
side front wheel of a car ineffective. By applying 
the brakes on the three wheels and making no 
attempt to correct the skid, the car turned com- 
pletely round, and faced in the opposite direction 
from which it had been proceeding before coming 
to rest. It was then shown that the skid could be 
corrected by a skilful driver. When, however, the 
skid was over-corrected, the rear part of the car 
swung to the near side of the road, but the car 
rapidly straightened out and came to rest in its 
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original line of travel. With all four brakes in use 
and properly balanced, the car was brought rapidly 
to rest when the brakes were applied, without any 
divergence from a straight line. The demonstra- 
tions, which were particularly interesting and in- 
structive, were arranged by Mr. F. G. W. King, 
and served to illustrate some of the points referred 
to in his paper. 


(To be continued.) 








**SILVER JUBILEE ’’ TRAIN ON THE 
LONDON AND NORTH EASTERN 
RAILWAY. 


CoMMENCING on September 30, a four-hour service 
will be inaugurated on the London and North Eastern 
Railway between King’s Cross and Newcastle, with one 
intermediate stop at Darlington. The journeys in 
both directions will entail a good deal of high-speed 
running, the distance being 268 miles 27 chains and 
involving an average speed of 67-07 m.p.h. The 
maxima will exceed this by a considerable amount, 
quite a number of stretches being timed at over 
77 m.p.h., while on the up journey the fastest timing 
is 82-7 m.p.h. between Thirsk and Alne (11 miles), 
and on the down, 80-8 m.p.h. between Hitchin and 
Huntington (27 miles). In the timing every effort has 
been made to avoid excessive speed on down gradients, 
by keeping the minimum speed up banks as high as 
possible. The journey is handicapped by speed 
restrictions of 25 m.p.h. through Durham and two 
others of 20 m.p.h. due to colliery workings, as well 
as restrictions of 15, 30 and 10 m.p.h., respectively, 
through York, Selby, and Peterborough. When 
these are considered, as well as the stop at Darlington, 
it will be understood that the timing arranged represents 
a very good overall performance. 

The timings will allow business men to come up to 
London and return comfortably in the day, the up 
train leaving Newcastle at 10 a.m. and reaching 
King’s Cross at 2 p.m., while the down leaves at 
5.30 p.m., arriving in Newcastle at 9.30 p.m. The 
trains have been specially built at the Doncaster 
works for the service, and will be hauled by stream- 
lined locomotives, of which a diagram is given in 
Figs. 1 and 2 above. Four locomotives are being 
built, the first having been named the Silver Link. 
It will be seen from the diagram that Mr. H. N. Gresley, 
the company’s chief mechanical engineer, has in this 
case adopted a horizontal form of streamlining. We 
have always contended that as the majority of the 
winds encountered are oblique, the shaping of the 
front end commonly adopted means the presentation 
of a flat face to the actual air current more often than 
not. The shape adopted by Mr. Gresley concentrates 
on diverting the air in a vertical direction, while in 
the horizontal plane matters are not made worse in 
the case of oblique currents. The vertical system has 
also the advantage that smoke and steam can be 
directed upwards clear of the cab and train, with less 
tendency to hug the leeward side. This should obviate 
risks due to obscuring the view of the enginemen both 
on the train itself and on trains on the other line, 
while the shape also decreases the disturbance to 
leeward, and this effect will therefore be less felt by 
passing trains. The front of the locomotive, as will 
be seen, is designed to effect the object described, and 
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at the sides the running boards are aerofoil-shaped for 
the same reason. The front can be opened to give 
access to the smoke-box door, the cover doors being 
operated by levers worked from the ground at the side 
of the engine. Inspection doors provide access to 
the motion. 

The engine is of the 4-6-2 type, having a boiler 
pressure of 250 lb. per square inch, three 18}-in. by 
26-in. cylinders, driving wheels 6 ft. 8 in. in diameter, 
and 66 tons available for adhesion. The boiler barrel 
is made of two courses, the first being parallel and the 
second taper, with a maximum diameter of 6 ft. 5 in. 
The distance between tube plates is 17 ft. 11} in., 
the fire-box tube plate being set forward to provide a 
combustion chamber. The grate is 6 ft. 11} in. wide 
and has an area of 41-25 sq. ft. There are 121 tubes 
2} in. O.D. and 43 flues 5} in. O.D. These provide, 
respectively, 1,281-4 sq. ft. and 1,063-7 sq. ft. of 
heating surface ; the fire-box has 231-2 sq. ft., making 
a total evaporative surface of 2,576-3 sq. ft. The 
43 superheater elements have a surface of 748-9 sq. ft. 

The steam collector is a steel pressing integral with 
the dome similar in principle to that illustrated on a 
previous occasion in ENGINEERING, steam from the 
barrel having access to it through slots cut in the barrel 
plating. The regulator is of the double-beat type, 
and the main steam pipe is 7 in. indiameter. The super- 
heater elements are of the short-loop type, extending 
to within 9 in. of the fire-box tube plate, and are 
connected to a cast-steel header supplying each of 
the three cylinders by means of a 5-in. steam pipe. 
The boiler is lagged with five layers of Alfol and 1}-in. 
mesh wire netting. 

The cylinders are cast as separate units. They have 
piston valves 9 in. in diameter with 1§-in. steam lap. 
The blast-pipe nozzle is 5} in. in diameter and is 
provided with a jumper ring for the relief of back 
pressure when operating with a late cut-off. The 
piston and piston rod is forged in one piece of B.S.8. 
Class “‘ C” steel; the connecting and coupling rods are 
of nickel-chrome steel. Walschaert gear is employed 
for the outside cylinders, the third, inside, being 
controlled by Mr. Gresley’s well- known gear. The 
valve gear is fitted throughout with ball and roller 
bearings. Reversing is by means of screw gear, ball- 
thrust washers and a vacuum locking gear being 
provided. Bowden wires operate the sanding gear 
and cylinder cocks. 

With the adhesive weight available the tractive 
effort at 85 per cent. B.P. works out at 35,455 |b. ; 
the adhesive factor is 4-18. The tender is of the 
corridor type; it accommodates 5,000 gallons and 
8 tons of coal. The total weight of engine and tender 
is 165 tons 7 cwt. 

The “Silver Jubilee” train will consist of sever 
vehicles having a total weight of 220 tons and accom- 
modating 198 passengers. It will be composed of 
articulated stock, the first pair being a third-class 
brake and third-class corridor. These will be followed 
by three articulated vehicles, viz., a third-class restau 
rant car, kitchen car, and first-class restaurant. The 
remainder consists of two articulated coaches, one @ 
first-class semi-open car and the other a first-class 
brake. The seating accommodation is disposed as 
follows: In the third-class coaches, respectively, $V 
seats and 42 seats, and the third restaurant, 48 seats ; 
In the first-class restaurant there are 28 seats, and 
in the first-class coaches 30 seats and 20 seats, respec- 
tively. The cars are 56 ft. 2} in. long except for the 
kitchen car, which is 45 ft. 11 in. long. 
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The exterior of the train will conform to its name, | silver-and-blue broche rep, the seats being of the 
the company’s standard teak panelling giving way to| Vi-Spring type. 
iluminium rexine, with cornices, facias, and bottom | furnished. 


beading of stainless steel. Exterior projections have 
been reduced to a minimum and shrouding has been 


carried down to within 10} in. of the rails, between the | 


bogies. The spaces between the vehicle ends are 
closed by rubber sheeting with aluminium finish. The 
carriage underframes are of trussed steel, built up by 
electric welding. The body framing is of teak, the 
bodies being bolted direct to the underframes without 
the intervention of cushions. The steel panels are 
bedded with paste on to the pillars, the aluminium 
rexine being applied by means of chemical adhesive. 
The floors, roofs, and walls are all insulated for noise 
by means of asbestos blankets, and electrically welded 
corrugated-steel sheeting is placed between the frame 
members under the floor and filled with asbestos insu- 
lation, also for noise-deadening purposes. The large 
side windows are also fitted with double glass with 
‘ }-in. space in between, to reduce the transmission of 


heat and sound. The whole train is fitted with 
Messrs. J. Stone and Company’s automatic air-condi- 


tioning and heating system, supplying fresh filtered 
nto compartments near the floor level, the con- 
ditioning equipment, consisting of fan, filters and 
heaters, being suspended from the underframe. Ex- 
a ventilators are placed over the side- 
ignts 

The first-class 
four seats. 


air 


compartments each provide for 
; They are decorated in blue rexine with 
ighter blue ceiling. The seats are upholstered in 





| 


| 














Loose feather cushions are also 
The fittings are all chromium-plated. 
Tubular lamps are used throughout, a 35-watt lamp 
being placed in the ceiling and 15-watt units in each 
corner above the seats, the effect of the latter being 
enhanced by inclined mirrors placed over the seats 
to reflect light down on to the passengers’ books, &c. 
The floor is covered with blue linoleum and a Wilton 
rug. The third-class compartments each seat six 
passengers. Decorations are carried out in green with 
plated fittings. The first-class restaurant car and the | 
adjacent semi-open car are finished in figured Austra- | 
lian maple. There are no mouldings or projections. | 
Loose chairs upholstered in blue are arranged one on 
each side of the gangway. The ceiling is tinted blue. 
Tubular lighting is again employed in these coaches. 
The third-class restaurant is finished in quartered teak, 
the seats being covered with green moquette and 
the floor carpet being in fawn with black-and-green 
pattern. 

The kitchen car is furnished with equipment finished 
mostly with stainless steel and vitreous enamel. In 
the cooking equipment, framing of electrically welded 
light-steel sections has been employed, instead of 
cast-iron as hitherto. The main range fitted across the 
car comprises roasting oven, steaming oven and grill, 
and a boiling table has four boiling plates. The whole 
top surface of the latter is heated and is not, as in| 
former equipment, composed of separately heated | 
elements. There is a hot cupboard, the top of which | 
forms a hot carving table, with wells for gravies, &c. 
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Sinks are fitted with 1-kW heating elements to keep 
the water hot while washingup. An electric refrigerator 
and an ice-cream cabinet are ncluded in the equip- 
ment. The hot-water tank is iheated by an electric 
element, with a steam coil for use during winter. Two 
cooking dynamos of 10-kW capacity and a double 
Exide battery of 210 ampere hours capacity furnish 
the necessary current. Ample lavatory accommodation 
is provided, hot and cold water being supplied in all 
cases. In summer water is heated by an electric 
element under the washbow!l. 


= 


FLEXIBLE COUPLING FOR MARINE 
EXHAUST TURBINES. 


WHEN an exhaust turbine is coupled to the main 
shaft of a marine reciprocating engine, some form of 
flexible coupling must be employed between the turbine 
gearing and the shaft on account of the uneven turning 
moment of the reciprocating set. It has been common 
practice in the past to employ a hydraulic coupling 
or some form of spring coupling, but both these arrange- 
ments are open to the objection that it is necessary to 
maintain fairly close accuracy in the alignment of the 
units. The gearing must, of course, be kept in exact 
alignment, and it is usual to rely on the flexibility of 
the shafting to take up any inaccuracies introduced by 
wear in the engine bearings. It is clear that this 
arrangement only permits a small latitude in the mis- 
alignment, and to give greater freedom, Messrs, Clan 
Line Patents, Limited, 2, St. Mary’s Axe, London, 
E.C.3, have introduced a new type of coupling which 
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will give smooth running, without bending stresses on 
the shafting, when the error in alignment is as great as 
i in., a figure that is never approached in practice. The 
new coupling was demonstrated at the Neptune Works 
of Messrs. Swan, Hunter and Wigham Richardson, 
Limited, on September 16 last, a superheated recipro- 
cated marine engine, built by Messrs. The North 
Eastern Marine Engineering Company, Limited, being 
coupled by its means to a Swan-Hunter Bauer-Wach 
exhaust turbine. The complete assembly is shown in 
Fig. 1, on page 335, Fig. 2 shows an outside view of the 
coupling, while details of the latter are given in Figs 3 
to Fig. 7. 

The tunnel shaft is shown on the left in Fig. 3 and 
it will be seen from this illustration that the main gear 
wheel is mounted on a hollow shaft supported in 
independent bearings. The main thrust shaft of the 
reciprocating engine is carried through the hollow shaft, 
as in the usual arrangement, but instead of the two 
shafts being rigidly coupled at the after end, the drive 
is effected through the Clan coupling. This consists 


of three rings, as shown in Fig. 3, the after, middle and | 


forward rings being shown separately in Figs. 5, 6 and 
7, respectively. The forward ring is rigidly attached 
to the after end of the hollow shaft, the after ring 
is rigidly attached to the thrust shaft, while the 
middle ring floats between them. The two outer rings 
are each provided with two projecting main driving 
keys, as shown in Figs. 4 and 5, the keys on the 
forward ring being in a plane at right-angles to the 
plane of the keys on the after ring. The central ring 
has four keyways, which register with the keys 
on the outer rings, and the main drive is taken 
through these keys. It will be noticed from Figs. 4 to 7 
that renewable faces are provided on the driving side 
of both the keys and the keyways. These faces are of 
hardened steel, and are adjustable. It will be evident 
that these elements constitute a coupling of standard 
type, which allows considerable misalignment of the 
two shafts without setting up bending or other stresses, 
the misalignment being taken up by the keys travelling 
across the faces of the keyways in a radial direction. 


In addition, however, provision is also made in the | 


coupling for regular misalignment of the shafts. The 
faces of the central ring are not actually in contact 
with those on the outer rings, a small clearance being 
allowed on each side, and the central ring is actually 
located by four pivoting pads, arranged on the two 
outer rings in a similar manner to the keys. One of 
these pads is clearly shown in Fig. 2, and their con- 
struction may be followed from Fig. 3 and Figs. 
5 to 7, the recesses to receive the pads being shown 
in Figs. 5 and 7 and the corresponding lugs on the 
central ring in Fig. 6. These pads enable the coupling 
to adjust itself during rotation to any slight angular 
misalignment without setting up stresses in the shafting. 
Thrust surfaces are combined with the pads to enable 
the coupling to transmit thrust either ahead or astern 
from the main gear wheel to the main thrust block. The 
whole coupling is encased to run in oil, the casing cover 
having been removed when the photograph reproduced 
in Fig. 1 was taken, and provision is made to apply oil 
jets to the key faces and thrust pads. In the event of 
a mishap to the turbine, the after ring can be removed 


from the thrust shaft, the latter being made in two| 


halves, as shown in Fig. 5, and the reciprocating engine 


can then run quite independently with the turbine out | 


of action. 








PERSONAL. 


Messrs. B. anv 8S. Massey, Liurrep, Openshaw, Man- 
chester, have appointed Mr. H. A. Wallace as their 
representative in the Midlands and North of England. 


Messrs, Neoretrti anp Zampra, 38, Holborn-viaduct, 
E.C.1, have recently completed a new extension to their 
works, making the fourth since their new works were 
built in 1913. 
double-floor building of approximately 10,500 sq. ft., 
and has been rendered necessary as a result of the 
increasing demand for all types of instruments. The 
first floor comprises a new electrical-thermometer depart- 
ment with an extension for aircraft instruments, while 
the ground floor provides an assembly shop for 50 
workpeople with individual benches. 








Britisa STanpaRD Srecurication ror CYANIDEs.— 
The British Standards Institution has recently issu 


he publication refers to class “‘ 
single salt, 96 to 99 per cent., 
91 to 92 per cent. ; Class =a" 
salt, K.C.M. value, 128 to 130 per cent.; Class 
cyanide, the double salt of sodium and potassium, the 
K.C.M,. value of which is 98 to 100 per cent., and Class 
“ B” sodium cyanide having a K.C.M. value of 98 to 
100 per cent. The chemical composition, limits of | 
impurities, amount of insoluble matter, type of storage | 
containers, and method of sampling are all specified. | 
Copies of the specification, No. 622-1935, may be 
obtained from the B.S.I. Publications Department, 28, 
Victoria-street, London, 8.W.1, price 2s. 2d., post free. 
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The new extension consists mainly of a | 


Messrs. Kennicorr Water Sorrener CoMPANy, 
Lmarep, Wolverhampton, have now in hand the con- 
struction of a water-softening plant for the town supply 
of Wallasey Corporation. The capacity of the installation 

| is approximately 500,000 gallons a day and it is to be 
completed in about two months’ time. 
| Messrs. Tae Trussep Concrete Street Company, 
| Lrmrrep, Thames House, Millbank, London, 8.W.1, are 
| acting as the reinforced-concrete engineers in connection 
| with the construction of schools, shops and flats, and 
| other buildings in various parts of Great Britain. In 
| the case of a number of other buildin they are supplying 
their Truscon and Truscon precast floors. 
Messrs. Marcont’s WIRELESS TELEGRAPH COMPANY, 
| Limrrep, Electra House, Victoria-embankment, London, 
W.C.2, and Messrs. StanDARD TELEPHONES AND CABLEs, 
Limirep, Connaught House, Aldwych, London, W.C.2, 
have each received an order from The British Broad- 
casting Corporation, Broadcasting House, Portland-place, 
London, W.1, for an additional short-wave broadcasting 
transmitter for the B.B.C. Empire broadcasting service. 
The construction of a new building at Daventry to house 
the transmitters, together with a greatly extended aerial 
system, is to be put in hand shortly. 

Messrs. Tae Economicat Borter WasHinc CoMPAny, 
Loren, 3, Central-buildings, Westminster, have received 
an order from the London and North Eastern Railway 

| for a hot-water boiler-washing plant for the Hornsey 
locomotive depot. 

Messrs. Tae Generat Evecrric Company, Limrrep, 
Magnet House, Kingsway, W.C.2, in addition to having 
been entrusted with the contract for lighting important 

ortions of the first-class accommodation on the Queen 
oey, have now received orders to equip the public 
rooms 


of the tourist accommodation as well as the 
third-class parts of the vessel. 
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Aerodynamic Theory. W. F. Duranp, Editor-in-Chief. 
Volume IIL. Divisions F to I. Theory of Single 
Burbling. Mechanics of Viscous Fluids. Mechanics 
of Compressible Fluids. Experimental Methods— 
Wind Tunnels. [Price outside Germany, 15 marks.] 
Volume IV. Divisions J to M. Applied Aerofoil 
Theory. Airplane Body (Non-Lifting System) Drag 
and Influence on Lifting System. Airplane Propellers. 
Influence of the Propeller on Other Parts of the Airplane 
Structure. [Price outside Germany, 18-75 marks.] 
Berlin : Julius Springer 
Proceedings of the Fourteenth 
Highway Research Board, Held at 
| December 6-7, 1934. Volume 14. Edited by Roy W. 
| Crom. Part 1. Washington, D.C.: Highway Research 
| Board, National Research Council, 2101 Constitution 
| Avenue, N.W. [Price 2 dols.] 
' 
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Die Metallhuttenprazxis in Einzeldarstellungen. Volume 
4. Die Metaliverfliichtiqungsverfahren mit besonderer 
Berticksichtigung der Herstellung von Zinkoryd. By 

Barts. Halle (Saale): Verlag von 
Wilhelm Knapp. [Price 15-50 marks.] 

| Les Transports Pneumatiques. Leur Calcul, Leur 
Construction, Leur Fonctionnement. By A. LAMBRETTE. 
Paris: Dunod. [Price 38 francs.] 

Transactions of the Institution of Naval Architects. 

| Volume LXXVII. 1935. Edited by R. W. Dana. 

| London: Offices of the Institution. 

| River Work. Constructional Details. By H. C. H. 

| Suenton and F. E. H. Saenton. London: Sir 

Isaac Pitman and Sons, Limited. [Price 12s. 6d. net.] 

| Concrete Engineering. Volume Il. Properties of Con- 

| erete. By J. Suyeveron-Green. London: Charles 
Griffin and Company, Limited. [Price 8s. net.] 

Mercury Are Rectifier Practice. By . & 
London: Chapman and Hall Limited. 
net.] 

| United States Department of the Interior. 

| Survey Water-Supply Paper 742. Surface 

Supply of the United States, 1933. Part 2. South 

| Atlantic Slope and Eastern Gulf of Mexico Basina. 

| [Price 30 cents.) Paper 743. Part 3. Ohio River 

Basin. [Price 25 cents.) Paper 746. Part 6. 


Dr.-Ine. Orro 


[Price 15s. 
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Missouri River Basin. [Price 20 cents.] Paper 750. 
Part 10. The Great Basin. [Price 10 cents.] Wash- 
ington: Superintendent of Documents. 








| Sunpury Evecrricat Inpicator: Erratum.—lIn our 
| description of the Sunbury electrical indicator, shown 
at the Shipping, Engineering and Machinery Exhibition, 
on the stand of Messrs. Shell-Mex and B.P., Limited, it 
|} was unfortunately stated that the movement of the 
| diaphragm was about 0-05 in. Actually this amount is 
jonly a maximum of 0-0005 in., a movement which 
emphasises the statement that the inertia effects are 
negligible. 


a) 
specification for cyanides suitable for electroplating. | 
A™ potassium cyanide, | 
and single salt (grey), | begin on South Shields Corporation's riverside develop- 
sodium cyanide, single | ment scheme, states the Tyneside Industrial Develop- 


TynesipeE DerveLorments.—In October, work will 


ment Board. There will be two years’ work clearing 
slum sites, constructing new quay, and providing rail 
and road communications. The site has a 2,500-ft. 
river frontage and will be available for new industries. 
It is also announced by the Tyneside Industrial Develop- 


ment Board that Messrs. North-Eastern Piers, Limited— | 


a newly registered company—will shortly apply to 
Parliament for powers to construct a pleasure pier at 
Whitley Bay, the popular North-East Coast resort, 
costing upwards of 200,0001, 


ORCHARD. | 
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TENDERS. 


| We have received from the Department of Overseas 
| Trade, 35, Old Queen-street, London, S.W.1, particulars 
| of tenders invited by various bodies in the British posses. 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained 
| application to the Department, at the above address, 
the reference number being quoted in each case. 

Generator Sets, oil-engine driven, three, together with 
direct-current switchboard, hand-operated overhead 
travelling crane, and steel tanks. Indian Stores Depart 
ment, Simla ; October 19. (T.Y. 10,117.) 

Stoneware Pipes, salt-glazed, comprising straights, 
bends, oblique and tumbling-bay junctions. Sewerage 
Department, Municipality of Singapore; October 10 
(T.Y. 10,120.) 


Solid-Copper 


on 


Conductors, bare, hard-drawn, high 
conductivity. Indian Stores Department, New Delhi ; 
November 5. (T.Y. 5,298.) 

Semi-Trailer Attachments.—Various parts for use with 
motor tractors. The South African Railways and 
Harbours Administration. Johannesburg ; November 4 
(T.Y. 5,303.) 

Generator Sets.—Eleven oil-engine driven generator 
sets. The Union of South Africa Tenders and Supplies 
Board, Johannesburg; October 11. (T.Y. 10,121.) 


Motor Tractors.—Four and six-cylinder motor tractors 
The South African Railways and Harbours Administra 
tion; November 4. (T.Y. 5,302.) 

Welded-Frame Trailers.—The South African Railways 
and Harbours Administration, Johannesburg ; November 
4. (T.Y. 5,301.) 

Electric Cooking Ranges.—250 three-plate or, alter 
natively, 500 three-plate cooking ranges. Auckland 
Electric Power Board, Auckland, N.Z.; October 1|4 
(T.Y. 10,122.) 

Ammeters and Voltmeters.—155 ammeters, five volt 
meters, and six high and low-voltage relays. Post 
and Telegraph Department, Wellington, N.Z.; No 
vember 25. (T.Y. 10,127.) 

Welded Bogies.—The 
Calcutta ; October 22. (T.Y. 5,304.) 

Battery Switches.—Sixteen battery 
and Telegraph Department, Wellington, N.Z. ; 
26. (T.Y. 10,126.) 

Enamelled and Silk-Covered Copper Wire. lb 
of enamelled copper wire and 12 lb. of enamelled and 
silk-covered copper wire. Post and Telegraph Depart 
ment, Wellington, N.Z.; December 10. (T.Y. 10,125 
| Synchronous Condenser.—A 7,500-kVA, 6,600-voli 
three-phase, 50-cycle, totally enclosed, self-ventilating 
type synchronous condenser. Dunedin City Corporation, 
Dunedin, N.Z.; December 9. (T.Y. 10,124.) 

Coal Screening and Briquetting Plant. 
washing and briquetting plants for coal 
Iran. Iranian Department of Industry and 
Teheran, Iran. November 20. (T.Y. 5,314.) 
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NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday 


South Wales Coal Trade.—The disastrous gales experi 
enced in the latter part of the past week caused a very 
drastic cut in exports of Welsh coals, both in the steam 
and anthracite branches. The tempestuous character 
of the weather held up steamers bound for the Welsh 
| ports, which were obliged to run to places of shelter in 
| the English Channel and elsewhere, as it was almost 
| impossible for steamers in ballast to make progress towards 
| their destinations. Many of these vessels sustained 
| damage which it was necessary to repair before proceeding 

to their loading berths. Vessels delayed between 
| Tuesday and Saturday of last week commenced to 
| arrive last Sunday, but it was not until Wednesday of 
this week that many of the collieries, which had been 
idle for several days, were able to resume operations 
Shipments of coal and coke, including bunkers, from 
the Welsh ports of the Great Western Railway Company 
last week were only 272,100 tons, compared with 431,900 
tons in the corresponding week last year, the aggregate loss 
of trade to September! 22 being 479,400 tons. Such a 
serious check to mining operations as that of the last 
few days had not been experienced for a very long time. 
and anything like normal working cannot be expected 
for some weeks at least, because the reduction in the 
French coal import quota will continue until November, 
and there is not great: likelihood of muchcoal beingshipped 
to Italy until the Italians are prepared to pay promptly 
for their requirements. There is still a great deal of 
uncertainty as to the policy which the miners will follow 
in connection with their demand for an increase of 2s. 
per shift in wages, in which they are co-operating in 
the national demands. The National Conference to 
decide the final policy has been fixed for October 17. 
but on September 30 the South Wales Coal Conciliation 
Board meets to decide what shall be done in regard to the 
demands of the Welsh coalowners for a reduction 0! 
| 24 per cent. in the minimum wage rate, from 224 per cent 
to 20 per cent. above the standard of 1915, in view of th 
continued losses which they have _ The 
| miners have countered this demand to the Conciliation 
Board by asking for a rise of 2s. a day, and it seems 
certain that the Arbitration Tribunal, with Sir William 
| Beveridge as chairman, will be asked to meet early in 
October. In view of the fact that the Welsh miners 
| made an agreement in October last year for three years 


| 
| 
| 
| 





sustained. 
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until September 30, 1937, there is a great deal of uncer- 
tainty as to whether the policy which is being proclaimed 
by the Welsh miners’ leaders will be persisted in; if 
it is, it will be a direct breach of the three years’ agree- 
ment. The Egyptian State Railways were calling for an 
additional 120,000 metric tons of Welsh coal for early 
delivery, supplementary to current contract deliveries. 
This will be additional to the quantities for which 
tenders were recently called for submission in Cairo in 
November. 

Tron and Steel.—In the iron and steel and allied trades 
of South Wales, employment has been very well main- 
tained, and the general outlook is re; led as more 
encouraging. The extensions p' ing at various works 
in the district, as previously outlined, are making steady 
progress. Most of these will be in operation late 
this year, or in the early part of next. The orders 
in hand, while apparently sufficient to maintain active 
conditions for the last quarter of the year, are expected 
to expand somewhat, especially in view of the require- 
ments of the Air Ministry for new depots and aeroplanes, 
and also for extended works at Pembroke Dockyard and 
Milford Haven, both for the Air Ministry and the 
Admiralty. The position in tinplates is fairly good for 
the present, but reports from Australia indicate that new 
tinplate works will be established in New South Wales, 
and this will reduce requirements in that country when the 
works are completed. On the other hand, it is unlikely 
that these works will be in operation for at least eighteen 
months. Meanwhile, quotations are steadily upheld 
in the Welsh iron and steel and tinplate industries. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MrppLEesBrover, Wednesday. 


The Cleveland Iron Trade.—Conditions in the Cleveland 
pig-iron trade favour sellers. Output is about absorbed 
by current needs, and makers have virtually no stocks 
to fall back upon, so that material expansion of demand 
could be met only by enlargement of production. Local 
and other home consumers, and customers in Scotland, 
are expected to call for larger deliveries, but there seems 
little likelihood of appreciable improvement of shipments 
to foreign destinations. Ironmasters have little or 
no oceasion to seek orders from overseas buyers, and 
obstacles to export confine trade to narrow limits, 
merchants’ dealings with firms abroad. Producers’ own 
foundries are using a large proportion of the much 
restricted output. British buyers readily pay fixed 
minimum figures which are ruled by No. 3 grade of 
iron at 67s. 6d. for use at local works, 69s. 6d. for delive: 
to North of England areas beyond the Middlesbroug 
zone, 67s. 3d. for delivery to Falkirk, and 70s. 3d. for 
delivery to Glasgow. 


Hematite.—The strong statistical state of the East Coast 
hematite section enables makers to continue to take 
a firm stand. Accumulations at the blast-furnaces 
are far from heavy, and are largely sold, or earmarked 
for early use at manufacturers’ own steelworks ; while 
production is disposed of as it becomes deliverable. 
Demand for domestic use promises to expand, and some 
increase in Continental inquiry is reported. Merchants 
have now received payment from Italy for deliveries 
made some months ago, and are prepared to resume 
negotiations with firms in that country if satisfactory 
assurance of prompt settlement of accounts is forth- 
coming. For other than overseas business, recognised 
market values are firm on the basis of No. 1 quality at 
Tls. for use on Tees-side, 72s. delivered to Tyneside, 
73s. 6d. delivered to various parts of Northumberland 
and Durham, 78s. 6d. to the Sheffield area, 84s. 6d. to 
Birmingham, and 74s. to Scotland. 


Foreign Ore.—Transactions in foreign ore are few 
and small, but unloadings under old contracts continue 
heavy. Merchants take a hopeful view of the outlook, 
and are not pressing sales. The quotation for rubio, 
of 50 per cent. quality, remains at 17s. 6d. c.i.f. Tees. 

Blast-Furnace Coke-—Supply of Durham blast-furnace 
coke is very ample, and sellers are keen to negotiate, 
but still ask the equivalent of 19s. for good medium 
qualities delivered to Tees-side works. 

Manufactured Iron and Steel.—Aggregate tonnage 
output of semi-finished and tinished iron and steel is 
busy and promises to increase further. Some plant 
is running at full capacity to meet pressing needs. 
Business passing is still principally between home firms, 
but tonnage on order for export is considerable, and as 
inquiries from overseas are for substantial parcels, 
further good sales to far distant customers seem likely. 
Subject to the usual rebates, market quotations for home 
consumption stand: Common iron bars, 91. 12s. 6d. ; 
packing (parallel), 8l.; packing (tapered), 101.; steel 
billets (soft), 51. 12s. 6d.; steel billets (medium), 
7l. 28. 6d.; steel billets (hard), 7/. 12s. 6d.; iron and 
steel rivets, 111. 108.; steel boiler plates, 91. 58.; steel 
ship plates, 82. 15s. ; steel angles, 81. 7s. 6d. ; steel joists, 
8/. 15s. ; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 9I. for smaller lots; and fish- 
plates, 121. 10s. Black sheets (No. 24 gauge) are 111. 
for delivery to home customers, and 9l. 5s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. ys 
xauge) are 131. for delivery to home customers, and 111. 5s. 

o.b. for shipment overseas. 

Scrap.—There is a continued good demand for heavy 
steel melting scrap. Consumers readily pay 52s. 6d., but 
merchants are not disposed to commit themselves heavily 
at that figure. There are buyers of machinery metal at 
54s., and heavy cast-iron is selling at 52s. 6d., while 
business in light cast-iron has been put through at 


42s, 6d 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 


Scottish Steel Trade.—The unsettled state of world 
affairs has had an effect on markets during the past 
week or two, and the steel trade is just a shade quieter 
in consequence ; new business is not coming in as freely 
as it was. The political outlook being somewhat 
uncertain,with the possibility of an outbreak of hostilities 
has caused buyers to hold out of the market for the present 


and many schemes are temporarily held up. Employment H 


at the various works, however, is still good, as there is 
plenty of work on hand, but producers are concerned 
with the future and keep hoping that nothing will 
happen to prevent a continuance of the activity which 
has prevailed recently. The demand for structural 
material continues quite good and the outlook for ship- 
building material has improved during the past week. 
The ers of black-steel sheets are still busily employed 
on the heavier gauges for the home market, and the 
export side of the trade has improved a number of 
orders having been booked for the lighter gauges, but 
galvanised sorts are practically unchanged. The follow- 
ing are the current market quotations :—Boiler plates, 
91. 58. per ton; ship plates, 8. 15s. per ton; sections, 
8l. 7s. 6d. per ton; black-steel sheets, } in., 81. 10s. 
per ton, and No. 24 gauge, in minimum 4-ton lots, 111. 
per ton ; and galvanised corrugated sheets, No. 24 gauge, 
in minimum 4-ton lots, 131. per ton, all delivered at 
Glasgow stations. 


Malleable-Iron Trade.—The malleable-iron trade of the 
West of Scotland is still moving along on fairly satis- 
factory lines, but fresh bookings are a shade lighter. 
The re-rollers of steel bars have also a fair amount of 
work on hand and a good output is general. Prices 
are ey ay and are as follows :—Crown bars, 91. 15s. 
per ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 8/. 12s. per ton for home delivery, 
and 71. 10s. per ton for export. 


Scottish Pig-Iron Trade.—There has been little change 
in the state of the Scottish pig-iron trade over the week 
and makers are keeping very busy. The production 
continues on a large scale and is being steadily absorbed 
in the home market as the export trade is very quict. 
Prices are steady and the following are to-day’s market 
quotations :—Hematite, 73s. 6d. per ton, and basic 
iron, 70s. per ton, delivered at the steel works; and 
foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 70s. 
per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
a aw from Glasgow Harbour for the week ending last 

turday, September 21, amounted to 145 tons. Of that 
total, 82 tons went overseas and 63 tons coastwise. 
During the corresponding week of last year, the figures 
were 60 tons overseas and 47 tons coastwise, making a 
total shipment of 107 tons. 


Shipbuilding.—Messrs. Lithgows, Limited, Port Glas- 
gow, ve received orders to build two cargo steamers 
or the Hain Steamship Company, Limited, London. 
These new vessels will have a deadweight of about 9,000 
tons and will be specially designed for economical running. 
Messrs. David Rowan and Company, Limited, Glasgow, 
will supply the propelling machinery which will consist 
of triple-expansion engines working in conjunction with 
the Rowan-Gotaverken system of exhaust steam turbo- 
compressors. Messrs. Alexander Stephen and Sons, 
Limited, Linthouse, have booked a contract for a motor 
cargo vessel for the Union Steamship Company of New 
Zealand. This vessel, which will be of 3,500 tons, will 
be specially designed for the owners’ coal and timber 
trade between New Zealand and Australia. Among 
orders for smaller craft may be mentioned six motor 
yachts booked by Messrs. James A. Silver, Limited, 
Rosneath. 


Engineering Contract.—Messrs. James Howden and 
Company, Limited, engineers, Glasgow, have been 
successful in securing an important contract for pre- 
heaters for Germany. The contract is for a complete 
equipment of Messrs. Howden’s patented turbulent-flow 
air pre-heaters for the boilers of five cargo steamers 
now being built in German shipyards. These pre-heaters 
are claimed to show an economy of aepsumanately 7 per 
cent. compared with the ordinary type of tubular heater. 








Unitep Kinepom CoMMERCE WITH WESTERN CANADA. 
—Mr. J. L. Wilson Goode, H.M. Trade Commissioner 
at Vancouver is at present in this country on an official 
visit. He will be available at the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, on October 1 
and 21, for the purpose of interviewing manufacturers 
and merchants interested in the export of United 
Kingdom to Western . Between these 
dates he will visit a number of industrial centres in the 
Provinces. Firms desiring interviews with Mr. Wilson 
Goode, either in London or in the Provinces, should 
apply to the Department, quoting reference 12,689/35. 


British InpustTrigs Farr APPpoInTMENTS.—In addi- 
tion to the election of Major F. W. Smith, T.D., J.P., 
as president of the Birmingham Chamber of Commerce, 
the following officers of the Engineering and Hardware 
Section of the British Industries Fair, to be held at 
Castle Bromwich, from February 17 to 28, 1936, have 
been chosen. Mr. J. P. Plant is to be the chairman of 
the board of management ; Mr. W. B. Fletcher the chair- 
man of the building and sites sub-committee ; Mr. Frank 
Wain will act as chairman of the journal! and publicity 
committee ; Mr. P. G. Allday as chairman of the reception 
and hospitality sub-committee; and Mr. C. Holland 
Harper as treasurer. 


NOTICES OF MEETINGS. 


InsTITUTION oF AUTOMOBILE ENGINEERS.—-Tuesday, 
October 1, 7.45 p.m., The Royal Society of Arts, 18, 
John-street, Adelphi, W.C.2. idential Address by 
Mr. A. J. Hancock. 


InNsTITUTION OF MeEcHANICAL EnoIneERS.—wNorth- 
Eastern Branch : Wednesday, October 2, 6.30 p.m., The 
Mining Institute, Neville Hall, Newcastle-upon-Tyne. 
“ Heavy Forgings from a User’s Point of View,” by Mr. 
. M. Duncan. North-Western Branch: Thursday, 
October 3, 7.15 p.m., The Engineers’ Club, Albert-square, 
Manchester. Recent Developments in Hydraulic 
Couplings,” by Mr. Harold Sinclair. Southern Branch : 
Thursday, October 3, 7.15 p.m., University College. 
Southampton. ‘‘ Dynamical Similarity—-The Use of 
Models in Engineering Investigation, with Special 
Reference to Hydraulic Problems,”’ by Mr. J. Allen. 
Scottish Branch: Thursday, October 3, 7.30 p.m., The 
Royal Technical College, Ghennew. ** Construction and 
Description of Machinery of French Liner, 8.8. Nor- 
mandie”’; also Friday, October 4, 7 p.m., The Dundee 
Technical College, Dundee. Hast Midlands Branch : 
Friday, October 4, 7 p.m., The University College, 
Nottingham. Address by the Chairman of the Branch, 
Mr. J.T. Graham. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 











NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The local staple trades are making 
favourable pro . In one or two directions the 
position is ploatte of showing further improvement, but 
taken on the whole both pom dae and inquiries are more 
numerous. The tone in the market for raw and semi- 
finished materials is brighter, and producing works have 
no difficulty in maintaining output at the recent high 
level. An active trade is being done in basic steel, while 
the call for acid material is stronger. Heavy sections 
and joists are in demand by engineering works. Struc- 
tural steel is another progressive line. Strip mills are 
working at full capacity. Consumption of alloys 
is larger than a year ago. Activity at ing mills, 
forges, and press sho has been well maintained. The 
heavy-machinery and engineering trades report ——. 
Foreign orders for jaw crushers and granulat rolling- 
mill plant for medium sections, and dredger buckets and 
parts are in course of execution. One local firm is busily 
employed producing for inland installation a large non- 
ferrous sheet mill, an'interesting type of sheet and rod mill, 
and big clay-preparing plant. There is a better call for 
heating, ventilating, and air-conditioning equipment. 
In addition, the demand for special rolls for rubber, 
paper, textile, and confectionery machinery shows 
improvement. Makers of railway rolling stock could 
comfortably handle a bigger volume of business. Local 
works hope to benefit from the proposed spending by 
South Africa of 2,000,000/. on additions to their railway 
rolling stock. In addition, benefit is paw from 
electrification plans in this country and the transport 
system at Johannesburg. Shipbuilding requirements of 
steel, forges, and castings tend to expand. Armament 
departments are fairly well — but plant is not 
operating at anything like full capacity. Seasonal 
quietude is being experienced by manufacturers of 
agricultural machinery and parts. Car-washing plant is 
in demand by merchants on the Continent, in Asia, 
Africa, Australia, United States, and South America. 
Other progressive lines are electric-car lifts, propeller- 
shafts, clutch plates, gear-boxes, and laminated gears 
for colliery haulage, paper and biscuit-making machinery. 
There is an active call for stainless steel. 

South Yorkshire Coal Trade.—A better tone prevails 
in most classes of fuel. Inland needs show expansion, 
while more inquiries are circulating from abroad. The 
iron and steel trades are consuming bigger tonnages of 
fuel. Steam coal is in demand. Improved business is 
being done in small coal. Electricity-generating works 
are buying heavy tonnages. The housecoal market has 
a brighter tone, and more business is circulating. Foundry 
and furnace coke are steady. ‘The call for gas coke is on 
the up-grade. Quotations are :—Best branch hand- 
picked, 23s. to 25s.; Derbyshire best house, 198. to 
2ls.; Derbyshire best brights, 16s. 6d. to 18s.; best 
screened nuts, 16s. to 17s.; small screened nuts, 15s. to 
15s. 6d.; Yorkshire hards, 16s. 6d. to 17e.; Derbyshire 
hards, 16s. 6d. to 17s.; rough slacks, 8s. to 9s.; nutty 
slacks, 7s. to 88. 6d. 











British STANDARD SPECIFICATION FOR PORTABLE 
PHoroMEeTEeRS.—The revision of the British Standard 
Specification No. 230 for Portable Photometers of the 
visual type recently issued has been undertaken chiefly 
at the request of the Street Lighting Committee of the 
Institution, to meet the need of a photometer with a 
greater degree of accuracy than that port for in the 
original issue of the specification. © limits of error 
in the indications have therefore been reduced from 
15 per cent. to 10 per cent. The photometers dealt with 
are divided into two types, for low-illumination measure- 
ments and for medium- and high-illumination measure- 
ments, re tively. The effective range of the photo- 
meter has been modified and several other small changes 
have been made in the specification, including the 
addition of an - appendix relating to measurements 
involving large colour differences. pies of the revised 
specification, which is designated No. 230-1935, may 


be obtained from the Publications Department of the 
British Standards Institution, 28, Victoria-street, West - 





minster, London, 8.W.1; price 2s. 2d., post free, 
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ENGINEERING TRAINING AND 
EDUCATION. 


Royal Technical College, Glasgow.—The Calendar of 
the Royal Technical College, Glasgow, for the 140th 
session, that for 1935-36, has recently been issued. = 
This contains detailed particulars of the day and | ‘ ; bee teorne Sy, ‘ ait 
evening classes available at the College in chemistry 2: PREVA 
and technical chemistry, metallurgy, civil and mech 
anical engineering and applied mechanics, electrical 
and mining engineering, geology, naval architecture, 
architecture and building, and other subjects. The 
Calendar also contains the regulations governing the 
diploma and associateship of the College, and the 
ordinances and regulations of the University of Glas 
gow. Information regarding bursaries, scholarships, 
and students’ societies, lists of present and past pro- 
fessors and officers and of appointments held by past 
students of the College, and a brief history of the 
College are also included. The evening classes ofthe 
present session began on Monday last, September 23, | 
and the day courses on Tuesday, September 24. 











BLAcKsTone VerticaL Diese. ENnoine: Erratum 
In our account of the new E.P.V. vertical Diesel engine | 
shown at the Shipping, Engineering and Machinery | 
Exhibition by Messrs. Black itone and Company, Limited, } 
Stamford, we regret that on page 274 we stated that 
the reversing gear was placed between the fiywheel and 
the engine. Though this is obviously a slip of the pen, | Bie : 
the reversing gear, when fitted, being in the normal | PAD Ie RD ashe tS 
position aft of the flywheel, it is as well to make this | : 1) ge apt oBeF 













~ eye 
correction in the interests of accuracy aes ere 28 
A - ree > 5% 
. é pee, : ~ : 





Sronircex Paster Boarp.—Messrs. D. Anderson ee ee 
and Son, Limited, Stretford, Manchester, have recently | 
introduced a new building material, which is named | Fie. 3. Mary GENERATING SkEr. 
Stonifiex plaster board. The material is light in weight 
and is claimed to offer a perfect base for plaster ensuring 
# level surface to which plaster clings with great tenacity. | proof, is unaffected by moisture and possesses definite exhaustive laboratory and service tests, will enable 
It is stated to possess great strength and to be a solid, | insulating properties. ” We are informed that the new great savings to be effected both in the time and in the 
non-cracking, non-buckling material which is vermin-' product, which has been subjected to rigorous and ! costs of interior plastering. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 

We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 
Journal and any other publications s 
somewhat similar titles. 

TELEGRAPHIC ** ENGINEERING,” LESQUARE 

ADDRESS LONDON. 


TELEPHONE NuMBER—TEMPLE BAR 3663 (2 lines) 





SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom .............. £3 5 0 
For Canada— 
Thin paper copies.... £218 6 
Thick paper copies...... £3 3 «0 
For all other places abroad— 
Thin paper copies..... £3 3 0 
Thick paper copies. i £ Fs 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than mid-day on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 
ing, otherwise they will be taken as correct. 


All accounts are payable to ‘““ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








AGENTS FOR “ ENGINEERING.” 


AUSTRALIA: Gordon and Gotch, Limited, Melbourne ; Sydney ; 
Brisbane, Perth. Angus and Robertson, I imited, Sydney ; 
H. A. Goddard, Limited, 2254, George-street, Sydney; 
fait Book Company, 8, Spring-street, Sydney‘ N.S.W. 
r. Willmett and Company, Townsville, North Queensland. 
W.C. Rigby, Adelaide, South Australia; Tait Book Com- 
pany, 39, Queen-street, Melbourne, C.1. 

BELGIUM: Brussels: E. F. Satchell, 5, Avenue Defré-Uccle. 
W. H. Smith and Son, 78, Rue Dumarché-aux-Herbes. 
CANADA, Toronto, 2, Ont.: Wm. Dawson Subscription Service, 

Limited, 70, King Street East, Toronto, Ont. 
DENMARK, Copenhagen: Technical Press Bureau, Ourogade 34. 
EDINBURGH : John Menzies and Company, Limited, Rose-street. 
Ricour, Chevillet et Cie, 22, Rue de la Banque. 
Hermann J. Fromm, Potsdamer Str. 214, Berlin. 


FRANCE Paris: 
GERMANY: 

w.9 
GLASGOW : William Love, 221, Argyle-street. John Menzies and 

Company, Limited, West Nile-street. 

IvpIa: D. B. Taraporevala, Sons and Company, Hornby-road, 

Bombay. ; 
IraLy: U. Hoepli, Milan. 

and any post office. 
JAPAN, Tokio: Maruzen Company, Limited, and all branches. 
LIVERPOOL: Mrs. Taylor, Landing Stages. 
gg moe pe John Heywood, Limited, 143, Deansgate. 
New ZEALAND: Gordon and Gotch, Limited, » 

_ Auckland and Christchurch. pesligureencar oa 
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ADSORPTION. 


Ir is not too much to say that only a few years 
ago the word “adsorption ”’ hardly came within 
the vocabulary of the engineer. The great strides 
lately made, however, in applied chemistry and 
physics have at least made it familiar to a wide 
circle, although, perhaps, only crudely understood. 
This is a natural consequence of the fact that the 
underlying phenomena have not been properly 
cleared up, and the subject presents still one more 
example of practice marching ahead of science, 
useful facts being made to serve pending the 
somewhat delayed complete explanation. This, of 
course, is only partially true, for science, if 
represented by no more than laboratory investiga- 
tion, is at the bottom of these applications. Practical 
applications of adsorptive agents, such as Fuller’s 
earth, are of considerable antiquity ; the rendering 
of sea water potable by percolation through clay is 
mentioned by Aristotle. On the other hand, the 
classic theoretical investigations into the general 
subject are of comparatively recent date. The 
results of much of the research work carried out have 
been to emphasise the wide region embraced, and 
the fragmentary character of our knowledge. 
Indeed, the experimental difficulties associated 
with work on these complex problems are such, and 
the results appear so often diverse and even con- 
flicting, that these conditions are not likely to change 
for some time. When, in fact, the whole field of 
adsorption is surveyed, it is extremely difficult to 
correlate the data with any degree of rational inter- 
pretation, although within more restricted limits 
this would appear to have been accomplished. 

On the scientific side, Langmuir contends that 
the normal limit of adsorption is unimolecular ; in 
Polanyi’s theory, however, a multimolecular film is 
assumed. Theories have also been advanced 
which assume a coating of adsorbed material 
gradually reducing in density from that of the 





solid to that of the gas, through numerous layers of 
molecules, and measurements on porous substances 
have indicated that the ease of adsorption is 
approximately proportional to the facility with 
which the gas can be liquefied. Langmuir’s specula- 
tions on the fundamental nature of the adsorption 
layer have awakened a renewed interest in the 
‘exponential’? law on a molecular-kinetic basis, 
and in some recently published contributions on 
the subject the phenomenon has been discussed 
from this point of view. 

At the present time investigations are in progress 
dealing with capillary attraction. Although it has 
been shown that the variation in size of the 
capillaries greatly complicates these studies, the 
work may ultimately prove to be of great interest, 
since, in the case of charcoal, adsorption is due to 
some extent to attraction, while, in the case of 
silica, it is largely of the capillary type, and again, 
with ferric hydroxide gel, it is intermediate in 
character. These varying characteristics are 
largely responsible for the specific manner in which 
the agents are employed. 

When dealing with mixed gases it has been 
proved that these are condensed, in general, approxi- 
mately inversely to their relative volatilities. 
Owing to selective action of adsorbing media the 
treatment of mixed vapours becomes a complex 
problem, although applied on a considerable scale 
in some connections, such as the natural gas and the 
oil industries in the United States and elsewhere. 
In connection with finely divided solids, it has been 
demonstrated by Beyersdorfer that many substances, 
such as sugar, silica and zinc oxide, when reduced 
to a fine powder (300 mesh) will flow and surge like 
a liquid, this being due to the particles acquiring a 
cushioning coating of adsorbed gas. The adsorption 
of gas in this way has been confirmed by grinding 
a quantity of lump sugar for 24 hours in a sealed 
ball-mill when the air pressure inside was found 
to be reduced from 763 mm. to 23 mm., due to 
adsorption taking place upon the freshly exposed 
and increased surfaces of the sugar. 

As already implied, the advances made in recent 
years in the applications have been such as to bring 
the general subject to the attention of a much 
wider circle than formerly. This applies particularly 
to activated carbons and silica gels. A notable 
instance of the use to which these have been put, 
is in connection with military gas masks, and a 
great deal of study has been devoted to the 
adsorption and rate of adsorption by these agents 
of toxic gases such as chlor picrin, phosgene, 
arsine, cyanogen-chloride and trichlormethylchlor- 
formate. 

We have above referred to the use of adsorption 
in the natural gas industry. The process is hampered 
to some extent by the varying vapour pressures 
of the constituent gases. A paper read some time 
ago before the Institute of Fuel by Mr. Hugh 
Griffiths, entitled ‘“‘ The Properties and Applications 
of Adsorption Carbons,”’ dealt largely with applica- 
tions in connection with benzole recovery, a subject 
of greater interest to us, probably than the treat- 
ment of natural gas. An interesting comparison 
made by the author of this paper related to the 
recovery of solvents, under similar conditions, by 
adsorption, by condensation, and by compression 
and cooling at 20 deg. C. The notable characteristic 
of the first of these methods is that operating costs 
are approximately in linear proportion to the 
amount of solvent recovered, this condition not 
being approached even approximately by the others. 

In considering the vapour phase applications 
of adsorption carbons on the industrial scale, Mr. 
Griffiths refers to Beyer’s classic patent of 1916, 
which was the starting point of most of the modern 
developments in connection with solvents, &c. 
The phenomenal success of this is indicated by 
the fact that the Carbo Union has erected over 300 
plants operating at high efficiency on the Beyer 
principle, engaged in solvent recovery, gasoline 
and benzole recovery. Processes are also at work 
employing direct adsorption of phenol from the 
liquors. 

An interesting point of considerable importance 
to these processes is the fact, brought out by the 
recent studies, that active charcoal has a com- 
paratively short working life when used for benzole 
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recovery under conditions such as those employed | at present work is based to a great extent on accumu- persons were killed and 21 injured by machinery 


at the plants inspected by Hoffert on behalf of the | lations of knowledge and not so much on a complete | accidents of a kind which much perusal of thege 


National Benzole Association. He concluded that | 
the success or failure of charcoal adsorption processes | 
for the recovery of benzole from coal gas, depends | 


theory. By this is meant that, within fields of | 
more or less defined limits, theories can be applied 
and the results of previous work made use of, bu: 


reports has made painfully familiar. In one cage 
a man was burnt to death on a petrol-driven crane 
owing to the absence of a tap between the tank 


chiefly upon the cost of the charcoal in relation | as implied above, no one theory as yet appears to| and the filler and to inadequate means of escape 


to its working life. Hollins, Pexton and Chaplin 
have carried out extensive research work towards a 
further elucidation of the nature of the reaction 


involved in the depreciation of charcoal during | has been made in the development and manufacture | provided. 
that | of specific grades of activated products in which the | part of the general design of the cabins of these 


adsorption processes, and have concluded 


satisfy all cases, and as, between these different | 
groups, workers are still thrown back on accumu- | 
lated facts. None the less, considerable progress | 


from the engine cabin. These points were taken 
up with the manufacturers of the crane, and it 
was found that in more recent engines a valve js 
Three doors will also be included as 


there are good reasons to believe that hydrocyanic | extent and direction of adsorption activity can be | cranes. 


acid is one of the constituents of coal gas primarily 
responsible for the formation of a non-volatile 
compound which chokes the pores of the charcoal. 
When hydrocyaniec acid is removed from the gas | 
prior to treatment of the gas with charcoal, the | 
useful life of the charcoal is considerably extended | 
with increased production of benzole which does 
not resinify under normal storage conditions. 
The investigation of these authors related to a com- 
mercial unit and were the means of indicating 
considerable improvements in a plant recovering 
benzole from some 2 million cub. ft. of gas per day. 
The complete success of this process, accordingly, 
would appear to depend upon an extension of the 
useful working life of the charcoal and a better 
understanding of the constituents which are 
primarily responsible for the depreciation of the 
activated charcoal. Activated carbons are now 
being employed for the desulphurisation of water-gas 
and coke-oven gas. 





Progress is also recorded in the practical applica- 
tion of fractional adsorption processes, involving 
the use of selective adsorbents. The separation by 
these means of argon, krypton and xenon has been 
studied and the optimum conditions of separation 
have been established. Progress has also been 
recorded in the commercial separation of the more 
easily adsorbed gases, nitrogen and oxygen, from | 
such gases as hydrogen and helium which have 
proved less amenable to this process. In connection 
with fractionation, it may be mentioned that a 
contribution to this subject from the United States 
Bureau has just been published in the Bureau's 
Journal of Research (July, 1935), and deals with 
work by Beveridge J. Mair and J. D. White on the 
separation of petroleum hydrocarbons by means of 
silica gel, the aromatic and olefin hydrocarbons 
being completely removed from the paraffin and 
naphthene hydrocarbons. 

While probably the most widely used industrial 
processes have so far made use of such materials 
as activated carbons and silica gels, work has 
been successful with other agents. Mixed adsor- 
bents have been found effective in some 
as for instance in the adsorption of benzene vapours 
from coal gas, for which bauxite with 
precipitated silica gel has been employed, being 
unaffected by sulphuretted hydrogen, carbon 
monoxide, ethylene or small quantities of water 
vapour. We have already referred to the use of 
adsorption agents in gas masks, this being another 
instance of the application of selective action. 
Further, outside our particular field, many valuable 
applications are in regular use. The principle is 
made use of in medicine, notably in connection 
with the treatment for arsenical poisoning. In 
chemistry as applied in the textile industries, dyeing 
and staining are now held to constitute adsorption 
though chemical action may follow. 
Bleaching processes are also fundamentally adsorp- 
tive in character. The same phenomenon is now 
recognised as entering into the dynamics of the soil. 
Powerful adsorbent agents are present in the soil 
and effect the reiention of soluble salts essential 
for plant life, preventing valuable foods being 
washed away in the rainy season. The work of 
von Bremmelen is notable, having in this connection 
indicated the significance of colloidal adsorption, 
his views being now generally accepted as correct. 


cases, 


coated 


processes, 





indicated, directed and even controlled. 





QUARRIES AND METALLIFEROUS | 
MINES OF GREAT BRITAIN. 


THE annual reports* for 1933 of H.M. Inspectors 
under the Quarries Act, 1894 and the Metalliferous | 
Mines Regulation Acts, 1872 and 1875, have rather | 
belatedly been issued by the Stationery Office. 
The primary subject of these reports is the health 
and safety of the workers engaged in these indus- 
tries, but some useful statistical information is also 
given. 

The first of the Acts just quoted relates to quarries 
more than 20 ft. deep, the output from which 
during 1933 was a record of 67,500,000 tons. This 
is 7,000,000 tons more than in 1932, and is ascribed 
to the improvement in the iron and steel and 
building and allied trades. It was 21,000,000 tons 
more than in 1913. The number of quarfies working, 
on the other hand, was 5,100 in 1933, as against 
5,164 the year before. Reports from the Northern 
and Yorkshire Divisions refer to the increasing use 
of mechanical appliances and to a preference for 
electrical and oil-driven over steam plant. Actually 
the horse-power of electric motors in use increased 
from 97,000 h.p. in 1930 to 122,000 h.p. in 1933, 
and was probably two or threefold what it was in 
1924. 

As regards accidents, 46 persons were killed and 
247 suffered ‘serious personal injury,” the corre- 
sponding numbers in 1932 being 51 and 262 respec- 
tively. The total number of persons injured and 
disabled for more than three days was 4,575 in 
1933 as against 4,647 in 1932, and was the lowest 
figure recorded during the past ten years. This 
reduction is partly due to the fact that a larger 
proportion of workers are now employed in the 
less dangerous quarries, ¢.g., clay, gravel, sand, 
chalk and ironstone, but there has also been a 
substantial reduction in the death rate at rock 
and stone quarries, the figures being 0-8 per 1,000 
persons employed from 1928 to 1933, compared 
with 0-94 during the period 1923 to 1927. The same 
applies to accidents generally, and though slate 
quarries make the worse showing, even here the 





| 15,028 tons. 


As regards metalliferous mines, the tonnage raised 
in 1933 was generally greater than in 1932. The 
most marked increases were from 612,651 tons to 
738,656 tons in the case of iron ore, from 40,632 tons 
to 49,056 tons in the case of lead ore, and from 
1,699 tons to 1,945 tons in the case of tin ore. 
The output of limestone increased from 199,316 tons 
to 216,591 tons, and of silica from 11,588 tons to 
The number of persons killed during 
the year was 11, while 31 suffered “* serious personal 
injury,’ these figures being slightly lower than in 
1932. The death rate below ground was two per 
1,000 persons employed, which is higher than that, 
1-21, for mines under the Coal Mines Act, even 
though workers at metalliferous mines were more 
or less immune from some of the risks of coal mining. 
Thus over the period 1923-32 the annual death 
rate from accidents below ground at metalliferous 
mines was 1-72 per 1,000 persons employed, while 
at coal mines it was 1-2. Two of the fatalities 
were due to an explosion of firedamp in a lead mine, 
while two others were caused by falls of ground 
The remainder were due to shot: firing. 








NOTES. 
SUBSIDISED SHIPPING COMPETITION. 

Ir is generaily known that the British mercantik 
fleet has lost ground in recent years as compared 
with those of some other powers. The extent of th 
loss is, however, perhaps not always realised 
Speaking at a dinner held on board the new P. and 0 
liner Strathmore, at Liverpool, on the 13th inst., 
the Hon. Alexander Shaw, the Chairman of the 
P. and O. Company, stated that whereas before th 
war Great Britain owned about 40 per cent. of the 
world’s tonnage, she now possessed less than 27 per 
cent, and that her tonnage had sunk actually as 
well as relatively. This fall is, in the main, to 
be explained by the competition of foreign shipping 
working on a subsidised basis, or under conditions 
biased in its favour by governmental restrictions. 
and which, if it were obliged to maintain a straight 
forward trading competition with British ships. 
would certainly disappear from the seas. Mr 
Shaw particularly referred to the position in th 
between New 





reduction has been marked. By far the largest 
proportion of accidents occurred “inside ” the | 
quarries, a prevalent cause being falls of ground. 
In this connection the need for special and more | 
careful supervision over those engaged on or near 
the working face is emphasised. Out of the total | 
of 19 deaths from falls of ground eight occurred in | 


| Pacific and mentioned the service 


Zealand, Australia, and San Francisco, and -that 
between Canada across the Pacific to Australia 
and New Zealand. He stated that the British ships 
on the former of these two runs would be withdrawn 
within the next few months if present condition 
continued, while on the latter, heavy losses wer 


connection with the excavation of clay or marl, | being incurred and that a new building programm 
while undercutting was responsible for two further | was rendered impossible. The unsatisfactory situa 
fatalities, one in ironstone and the other in chalk.| tion on the Australia-New Zealand run is mor 
Attention is therefore rightly called to the necessity | especially due to the operations of the United States 


of exercising close supervision over this class of | 


work. 

During the year six persons were killed and 50 
were injured by accidents in connection with the 
use of explosives. In one case gelignite exploded 
prematurely, probably owing to excessive ramming 
of the cartridge, while in three others the victims 
neglected to take proper shelter while the shot 
was being fired. In the fifth and sixth cases 
carelessness in dealing with the explosives them- 
selves was the cause. In fact, it was only in the 


| first instance that it was possible reasonably to | subject with negative results, and they were 4" 


subsidised Matson Line and by a coincidencs 
a message from Canberra was published in The 
Times, on the same day that Mr. Shaw spoke. 
stating that the Australian and New Zealand Govern 
ments were arranging a conference with represen 
tatives of the Matson Line to be held in London 
to discuss the question. In a later interview, Mr 
Shaw said that he could see no prospect of the 
Matson Line participating in a conference with a 
view to foregoing their subsidised competition 


They had been more than once approached on — 
jte 


| 








So we might go on to mention one after another exonerate the person concerned from blame, since | entitled to take advantage of the favourable 
of the cases in which the phenomenon is artificially | the pressure to be exerted in compressing an | conditions which had been created for them. Later 


or naturally applied. The latter functions postu- 


explosive is a matter of judgment. Similarly, all 


|messages have confirmed that the projected con 


late, of course, the natural presence of suitable | the fatalities caused by falling from ledges were | ference is to be proceeded with and it may be hope 
agents, whereas in artificial applications the most | due to failure to take the proper precautions. Four | that it will have some result, but it seems Likels 


suitable has first to be found and then suitably 
applied. The production of commercial adsorbents | 
constitutes a formidable problem largely because 


* Reports of H.M. Inspectors of Mines and Quarries 
for the Year 1933. London: H.M. Stationery Office. 
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that something more than goodwill on the pé 
| of the Matson Line will be necessary to place a 
\shipping in the position which is properly its ov” 
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A ray of hope, although perhaps not a very bright 


one, may be found in the signs of uneasiness in 


more than one foreign country with a policy of 


loading the debit side of an unbalanced budget 
with heavy shipping subsidies. The situation 
could also clearly be met by instituting British 
subsidies. 


than most people who are now indulging in them. 
and they might do much to reduce unemployment 
in the shipbuilding industry. As a matter of prac- 
tice, however, it is not likely that any British 
subsidy would approach in extent what is common 
elsewhere. Finally, we have a strong and, in fact, 
invincible weapon in the geographical constitution 
of the British Empire, if we as an Empire care to 
use it. It is regrettable to have to talk about 
weapons in commercial competition with a friendly 
nation, but when the coastal trade of one of our 
rivals on the sea is held to cover ports more than 
2,000 miles away from its coasts, it is necessary to 
consider, at least the bargaining power, of a definition 
of coastal trade which would include the whole of 
the British Empire. 

AssocIATION OF SpeciaL LIBRARIES AND 
INFORMATION BUREAUX. 


THE 


Although many of the activities of the Association 

of Special Libraries and Information Bureaux lie 
outside our direct field of interest, a number of 
matters dealt with at the twelfth conference 
of the Association which were of interest to 
engineers and particularly to those concerned 
with research departments. The conference was 
held at St. John’s College, Cambridge, from Sep- 
tember 20 to 23, under the presidency of Sir Richard 
Gregory. As the main purpose of the Association 
is to serve the interests of special libraries and the 
information departments of research institutions, 
or of firms, the majority of the papers read con- 
cerned the organisation and running of such acti- 
vities. When a firm is recruiting staff for the 
information section of a research department, the 
relative values of library training and specialised 
training in the particular subject being dealt with 
have to be weighed. Probably many work’s people 
would say at once that specialised knowledge of the 
subject is the more important, but in a large organi- 
sation, where extensive masses of material have to 
be dealt with, it is undesirable to ignore the fact 
that the organisation and running of an information 
service is altogether a different thing from the 
ability, say, to test a watt-meter, and that a lack 
of knowledge of library method may lead to great 
confusion. An attempt to supply technical recruits 
who at the same time have had a training in library 
technique is made by the School of Librarianship of 
University College, London. A paper on the subject 
was read by Mr. J. D. Cowley, the director of the 
school. The course has recently been revised, and 
science graduates are now accepted for the course in 
special librarianship only if they have obtained a 
first or second-class honours degree. The foreign 
language qualifications have also been raised 
and German has been included as a subject in the 
course, while candidates must also offer French and 
Latin or French and another modern language. 
The importance of foreign languages in research 
work is becoming clearer every day, and although 
matters are improving in this respect, still compara- 
tively few science graduates in this country have 
an effective knowledge of foreign languages. The 
matter was referred to in a further paper entitled 
* Recruitment, Training and Future Possibilities 
for Special Library Staff,” read by Mr. T. M. 
Herbert, research manager of the London, Midland 
and Scottish Railway. Mr. Herbert said, ‘ There 
18 still a regrettable aversion to languages among 
= sey ping Two other papers which 
rr te na o assistance to workers in research 
ation departments were ‘“‘ Reference Books 

= How to Make the Best Use of Them,” by 
Hisormio, andl Loss tad Ree He 
Rieetie c cae and Special Sources of 
nm in Government Departments,” by 


y Stephen Gaselee, librarian of the Foreign Office. 
“\ group of papers concerning the relations between 


Although these are contrary to our 
policy and traditions, we could afford them better 
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MANCHESTER MEETING. 


Steel Institute opened on Tuesday, September 17, 








@ visit to the Lake District on Thursday, Septem- 
ber 19. On Tuesday morning, at 9.30, the members 
assembled in the Great Hall of Manchester College 
of Technology, when the Chair was taken by the 
president of the Reception Committee, The Ear! of 
Crawford and Balcarres, P.C., K.T. In his opening 
speech, Lord Crawford said that this was the first 
occasion during the present century that they in 
Lancashire had had the opportunity and the 
honour of welcoming the Iron and Steel Institute 
to their county. The population of Lancashire and 
particularly that of Manchester constituted a large 
and active market and were also the centre of a great 
spirit of enterprise. He welcomed the opportunity 
of dispelling the fallacy that Lancashire was ‘‘ down 
and out.” In many ways the people of Lancashire 
were playing their full part in present-day industrial 
development. In welcoming the Institute on 
behalf of the City of Manchester, the Lord Mayor, 
Alderman Samuel Woollam, J.P., stated that the 
improvement which had taken place in the 
engineering industry had been one of the most 
encouraging features of his year of office. This 
afforded some compensation for the decline in the 
cotton trade. He believed that 1,000 more men 
were employed in the engineering industry, in 
Manchester, than had been the case last year. 
The Municipal College of Technology had done and 
was doing a great deal to assist engineering works 
in the City. As chairman of the Education Com- 
mittee he appealed to employers in the engineering 
industry to help them in finding suitable positions, 
in the works of the vicinity, for students who had 
completed their studies. 
In returning thanks to Lord Crawford and 
Alderman Woollam, the president of the Institute, 
Sir Harold Carpenter, F.R.S., said that the former 
had stated that the present was the first visit of 
the Institute to Manchester during this century. 
In the early days of the Institute, however, at a 
time when it needed friends, no city had been 
more friendly than Manchester. Founded in 
1869, the Institute had paid three visits to the 
City in the last century. The first had taken place 
in 1875, when the Institute was but six years old 
and the membership totalled a few hundreds only. 
The president of that meeting had been Mr. William 
Menelaus and among the members present had 
been Mr. Bessemer, Mr. Crawshay and Sir Joseph 
Whitworth. The second visit to Manchester had 
taken place in 1887, the year of the Jubilee 
Exhibition in Manchester. The then president 
was a Manchester citizen, Mr. Daniel Adamson. 
Among other prominent exhibits had been some, 
shown by Messrs. Sir Joseph Whitworth and 
Company, of hollow and solid ingots of cast steel, 
made under their system of fluid compression, and 
hollow shafts, cubes, and rings, made by means of 
their hydraulic forging machines. At that meeting, 
Mr. F. W. Harbord had contributed to the discussion 
on a paper on the basic open-hearth process, by 
Mr. Wailes, and it was a matter for congratulation 
that Mr. Harbord was still a fully active member of 
the Institute, and a past-president. 
The third visit had taken place in 1899, the 
president then being Sir. W. Roberts-Austen, his 
(Sir Harold’s) predecessor both at Manchester and 
at the Royal School of Mines. It was interesting 
to note, continued Sir Harold, that more steel had 
been produced since the Institute last came to 
Manchester than in the whole previous history of 
the world. He wished, however, to stress questions 
of quality rather than quantity. To illustrate the 
advances made in the industry, during the past 
30 odd years, five examples might be taken, namely 





THE IRON AND STEEL INSTITUTE; 


THE annual autumn meeting of the Iron and 


at Manchester, and was brought to a conclusion by 
an excursion to works on the Cumberland Coast and 


Bridge. A silico-manganese steel had been employed 
and the weight of the single arch was 38,000 tons, 
more than two-thirds of which was high-tensile 
steel. Great strides had also been made in the 
manufacture of heat-resisting and _ scale-resisting 
steels. The scientific problem of corrosion had been 
solved by the stainless steels. It was possible now 
to produce steels which did not corrode. Whether 
it would be a commercial proposition to utilise 
them for many applications was entirely an 
economic problem. Metallography and pyrometry 
had been developed into working sciences which 
served the industry at every turn and were gradually 
transforming the art of metallurgy into an applied 
science, 





PRESENTATION TO THE Hon. SECRETARY. | 


Sir Harold then announced that a presentation 
would be made on behalf of the members to Mr. 
G. C. Lloyd, honorary secretary of the Institute, 
who had retired from the position of secretary two 
years ago. He recalled that Mr. Lloyd had been 
assistant secretary from 1900 to 1904 and secretary 
from 1908 to 1933. At the time of his retirement, 
he continued, the Council had made him a presenta- 
tion, since when, however, the members had wished 
to give him a token of their esteem. The French 
members had not been invited to participate as 
they had already made Mr. Lloyd a presentation. 
Professor J. H. Andrew, in handing Mr. Lloyd 
a cheque and a suitably inscribed plate, to be 
affixed to the desk which was also to form part of 
the presentation, said that the members had always 
looked upon Mr. Lloyd not as their secretary, but 
as their friend. In thanking Professor Andrew 
and the members of the Institute, Mr. Lloyd said 
that he had always tried to make himself as accessible 
as possible to the members and it was a source of 
great gratification to him that he had made so 
many friends within the Institute. He would like 
to take that opportunity of publicly thanking his 
French friends, who in a recent gathering, presided 
over by Professor Portevin, had given him a token 
of their affection and esteem. He also thanked the 
German members for their kindness on the occasion 
of his retirement. In conclusion, he would like 
to add a few words on the subject of his staff. 
No man had been served by a more devoted and 
loyal staff and he wished to assure them of his 
gratitude. 

At this stage of the proceedings Sir Harold took 
the Chair and the minutes of the previous meeting 
having been dealt with, he announced that, in 
accordance with By-law 10, the Secretary would 
read the names of the members of the Council 
retiring in rotation at the next annual meeting. 
These comprised three vice-presidents, namely, 
Mr. A. Hutchinson, Mr. John Craig, and Mr. H. 
Spence Thomas, and five members of the Council, 
namely, the Earl of Dudley, Captain R. 8. Hilton, 
Mr. I. F. L. Elliot, Mr. E. F. Law and Dr. T. Swinden. 
Sir Harold then announced that two volumes were 
to be published in connection with the recent 
Welding Symposium, probably in November. These 
contained the 150 papers presented, together with 
the discussions and an introduction. The price of 
the publication would be 2 guineas per set, or 
1 guinea per volume, but members of the Institute 
would be charged 30s. and 15s. respectively. 
Already 750 copies had been sold, but as the 
Institute had made itself responsible for the pub- 
lication he appealed to the members to make the 
work known as widely as possible. Sir Harold’s 
final announcement was to the effect that the 
annual meeting would be held in London on May 7 
and 8, 1936, and that an invitation to hold the next 
autumn meeting in Diisseldorf had been received 
and accepted. This meeting would probably be 
held in the week commencing Monday, September 21. 





HETEROGENEITY oF Stee INGoTs. 
The first contribution on the agenda was the 








high-speed cutting tools, high-tensile steels, heat- 
resisting alloys, stainless steels, and metallography 
and pyrometry. When the Institute had last 
met in Manchester, there were no such alloys 
available as the high-speed steels, as now known. 
The high-tensile steels used in structural work had 





public libraries and industry, we hope to comment 
on at greater length at a later date. 


' of their modern application was the Sydney Harbour 


made great strides latterly, and a good example 


Sixth Report on the Heterogeneity of Steel Ingots. 
This, like its predecessors, was a Report by a joint 
committee of the Iron and Steel Institute and the 
British Iron and Steel Federation to the Iron and 
Steel Industrial Research Council. In the present 
Report a further study has been made of a number 





of commercial steel ingots, while the remaining 
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deal with such matters as the origin and formation 


sections, into which the Report has been divided, 





such time as Lord Rutherford’s figure had been 


of inclusions, methods for the determination of | greatly improved on, he felt that this would involve 
oxygen and nitrogen in steel, the influence of gases | several generations of research workers. Turning 


on the solidification of steel, and discussions on the 
causes of blow-holes and segregation. The Report, 
as a whole, was presented to the meeting by the 
chairman of the Committee, Dr. W. H. Hatfield, 
F.RS. 
attention to the basic-Bessemer rimming-steel 
ingot made on the Continent and recently examined 
by the Committee. He stated that it would be 
interesting to have an explanation as to why the 
rim was as pure and as solid at the top of the 
ingot, where freezing had taken place in air, as it 
was at the sides and base of the ingot where freezing 
had taken place in contact with the mould walls. 
Professor J. H. Andrew then presented the con- 
tributions, in the Report, for which he and his 
collaborators were responsible. He was followed 
by Dr. T. Swinden and Dr. C. H. Desch, F.R.S., 
who introduced other sections of the Report. Dr. 
Swinden added that he could not altogether agree 
with Professor Andrew with regard to the desirable 
oxygen content of steel, although all metallurgists 
were familiar with the difficulties presented by, and 
the disadvantages of, over-reduced steel. Concern- 
ing nitrogen, on the other hand, metallurgists would 
no doubt find it desirable to determine the contents 
of this gas by analysis and definite percentages 
of nitrogen would be decided upon. The 
gas would be employed for certain specific pur- 
poses instead of being regarded as a deleterious 
constituent as was now the case. Finally, Principal 
C. A. Edwards, F.R.S., presented that portion of the 
Report for which he and his co-workers were 
responsible. He added that the rimming Bessemer- 
steel ingot, to which Dr. Hatfield had drawn atten- 
tion, was somewhat abnormal. If a normal 
rimming-steel ingot were sectioned, such a thick 
solid rim on the top would not be found. We 
published a brief summary of the Report on page 
304 ante. 

Sir William Larke, who opened the discussion, 
stated that the Report constituted one of the most 
striking examples of long-range research ever 
achieved. Not only was the full collaboration of 
all the members of the Committee available, but 
help was forthcoming from many members of the 
Institute and of the British Iron and Steel Federa- 
The success which had attended this series 
of collective researches was in no small measure 
due to the ability and enthusiasm of the chairman 
of the Committee, Dr. Hatfield. Lord Rutherford 
at the last dinner of the Institute had stated that 
the tensile strength of steel was only 1 per cent. of 
what it ought to be. Hence it seemed that the 
Institute would receive an indefinite series of 
reports from the Ingot Committee. 


tion. 


to the basic-Bessemer steel ingots, he would like 
|to remind the members that the Committee had 
| stated that it had been noted that the ingots had 
|showed signs of freezing when only two-thirds 





In concluding his speech he drew particular | teemed, and a crust of metal had formed on the 


| centre of each ingot by the time the ladle had been 
| withdrawn to the next pair of moulds. Moreover, 
| the ebullition in the mould, which was noticeable 
when teeming acid-Bessemer or basic open-hearth 
rimming steel, was not in evidence, and little gas 
appeared to be evolved from the stream when 
| leaving the nozzle. It would, however, be recalled 
| that the manufacturers considered the effervescing 
action to be less than usual. There was distinct 





of gas evolved was not as great as metallurgists 
| were wont to believe was necessary to produce a 
|rimming steel. He knew he would have some 
| difficulty in persuading the committee over this 
bowwey but he hoped to convince them, in time, 
|that the explanation of the rim was more to be 
| attributed to the deposition of the 5-phase and was 
less associated with the evolution of 
| monoxide gas. 
PROPERTIES OF PATENTED STEEL WIRES. 

The second contribution considered was a paper 


by Mr. E. T. Gill and Dr. R. Goodacre entitled 
‘** Some Aspects of the Fatigue Properties of Patented 


Steel Wires. Il.—Note on the Effect of Low- 
Temperature Heat Treatment.”* The contribution 
was presented by Dr. Goodacre. The authors 


stated that low-temperature tempering of cold- 
drawn wire was an essential process when the 
material was used in the form of a spring. The 
effect of this treatment had been examined in the 
ease of four steels of 0-37, 0-55, 0-79 and 0-86 
per cent. carbon content, respectively, drawn to 
varying reductions, from 25 per cent. to 90 per cent., 
and tempered in the range 150 deg. C. to 400 deg. C. 
The wires were free from decarburisation but not 
polished. The following points had been noted. 
Generally there was an increase in the limiting 
fatigue strength, the optimum temperature being 
of the order of 200 deg. C. (for one steel, the 
0-79 per cent. carbon, it was 150 deg. C.). With 
| all the steels examined there was a critical reduction, 
}at which point under certain tempering conditions 
| the limiting fatigue stress might fall considerably 
below that for the as-drawn condition. This critical 
| reduction became progressively lower as the carbon 
lcontent increased. The so-called “cleanliness ” 
|of the steel seemed to have a bearing upon the 
|results. The steel containing the least amount of 
| manganese, sulphur, and phosphorus gave the most 





evidence, continued Dr. Hatfield, that the amount | 


carbon- | 
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that, at first sight, the work would seem to be ap 
essential asset to those engaged in the production 
of high grades of cold-drawn steel wires as used ip 
the manufacture of springs of high performance 
and reliability. The fact that such wires, free from 
surface decarburisation, were now manufactured 
on a commercial scale reflected great credit upon 
the firms who had taken up this work, and upon 
the metallurgists and others responsible for the 
development of the necessary technical processes, 
It was indeed gratifying to learn that cold drawing 
of the normalised carbon-steel wires of 0-37 per cent, 
to 0-79 per cent. carbon content gave progressive 
improvement in fatigue properties with increasing 
reductions of sectional area up to 90 per cent., and 
in this connection it would be of interest to know 
whether the degrees of reduction of practical import- 
ance lay within the range covered by the authors. 
The results for the 0-79 per cent. carbon steel would 
suggest that tempering for high fatigue properties 
must be conducted with careful reference to the 
previous drawing operations to which the wire had 
been subjected, particularly when the drawing had 
not resulted in a very big reduction of section. With 
reference to the “size effect.’ the lower fatigue 
properties of the wire drawn by moderate reductions 
from rod normalised at a diameter of 0-232 in., 
compared with those of wires normalised at dia- 
meters of rather more than 0-080 in. and then 
| drawn down to 0-080 in., would seem, as the authors 
| suggested, to be due to a different response to heat- 
| treatment in the two cases. The longer tempering 
|employed in a series of 0-79 per cent. carbon steel 
| wires, namely, 30 minutes at 200 deg. C., as com- 
pared with that in a series of wires of similar com 
position, namely, 20 minutes at 200 deg. C., was 
presumably employed for some special reason and 
information on this point would be of interest. It 
was pleasing to note that the authors were consider- 
ing and working on the question of endurance at 
stresses above the fatigue limits. This matter was 
of considerable practical importance, but was also 
of theoretical interest. The study of the shape of 
the S/N curves was of special interest and he trusted 
that the authors would bear this in mind when they 
finally presented their work. 

The only other speaker, Professor F. C. Thompson 
asked the authors what type of fatigue test had been 
employed, as this had not been mentioned. Another 
aspect of importance was the order of accuracy of the 
experiments and the reproducibility of the results. 
He would also like to know whether the extent to 
which ageing took place, after tempering, had been 
considered, and whether the time which had elapsed 
between the various mechanical and heat-treatment 
operations and the carrying out of the tests had 
been noted. Furthermore, the method found the 
most suitable for the determination of the limit 
of proportionality would be of interest. There was 











, Dr. A. McCance said that skin blow holes in an | widely varying figures, while for the steel containing |a growing body of evidence that the ageing process 
ingot were considered to be due to the presence of the most of these elements the fatigue limit never | 4. not as simple as was at one time imagined. 


hydrogen, 


. —— . . . = . , ; » ~ r iti The : . _ 
In one of Dr. Swinden’s series of tests, | fell below that for the as-drawn condition. The | tnstead of getting a smooth curve, a series of small, 


however, he had found this peculiar “ dog’s-tooth ” | steel which gave the widest variations in the series | }yy¢ quite definite, periodic fluctuations occurred. 
type of blow-hole resulting from the passage of |¢xamined contained 0-49 per cent. of manganese,|], wire-drawing, similar fluctuations had been 


carbon-monoxide through the ingot. 
seemed that this particular type of blow hole was 
due to its marner of formation rather than to any 


| phosphorus. The steel which gave the least varia- 
tion in the fatigue curves contained 0-79 per cent. 


Hence it | 0:011 per cent. of sulphur, and 0-024 per cent. of | obtained, as had been shown in a paper published 


| by Mr. Francis and himself, indicating the influence 
lof the die angle. Hence, he wondered whether the 


particular gas. Furthermore, as evidenced by work | of manganese, 0-029 per cent. of sulphur, and | points the authors had obtained in their curves 
carried out by Principal Edwards, the temperature 0-33 per cent. of phosphorus. In the opinion of the | might not be an indication of this type of fluctuation, 
at which the ingot was cast had an important bear- authors the results generally supported the preci-| in the particular case of rather abnormal magnitude. 
ing on the problem. ‘These blow-holes had a good | Pitation theory of hardening. In the course of the | With regard to the modulus of elasticity, the authors 
deal of influence on the appearance of the steel ;/ Present investigation fatigue limits as high 8 / had obtained little or no variation as the result of 


if they occurred too near the surface very rough- 
looking sheet bars, for example, having an unsatis- 
factory skin, were produced. 

In a brief reply Dr. Hatfield stated that Dr. 
Swinden had intimated that hydrogen caused blow- 
holes. In this connection he would like to draw 
attention to a result contained in Section IV of the 
report, namely, that dealing with the hot extraction 
method for the determination of the total oxygen 
in steel, carried out under the direction of Dr. Desch 
at the National Physical Laboratory. In the 
gaseous products of the reductions of one of their 
solid ingots (Example 68), 50 per cent. of the gas 
had been found to consist of hydrogen. This the 
committee regarded as something of a discovery. 
He wished to thank Sir William Larke for the strong 
backing which he had always given to the work. 





t 44-9 tons per square inch were obtained, and it 
| was thought that if the materials were polished a 
| fatigue limit of the order of +55 tons per square 
| inch should be possible. 
tained there was no direct relationship between the 
|} usual physical tests (bending, torsion, &c.) and the 
limiting fatigue stress. 
| Before throwing the paper open for general 
| discussion, Sir Harold stated that it was somew 
unusual to have a Carnegie Research paper read at 
a meeting of the Institute. The Council, however, 
| had felt that the subject of the contribution was of 


|such importance that it should be presented to the | 


members. 
Mr. H. Sutton, in opening the discussion, said 





* For previous paper see ENGINEERING, vol. cxxxviii, 
page 692 (1934). 





As far as had been ascer- | 


|tempering. This was not in agreement with other 
|work. It had generally been found that the 
modulus of elasticity was raised quite definitely by 
a low-temperature heat treatment of cold-drawn 
| wire. There was, moreover, some ground for the 
belief that one obtained a higher modulus of elas- 
| ticity from a cold-worked and “ blued ” steel than 
| from any other ferrous material. 

| Dr. R. Goodacre, in a brief reply, stated that 
| Mr. Sutton had asked whether a reduction of ‘) per 
| cent. was within the limits of practical wire drawing. 
| This was not actually the case. Old wire drawers 
had a saying that 75 per cent. was the limit. It was 
| feasible, however, to go beyond this point. Ordinary 
graded wire was not the same as the wire used in 
the present investigation. Ifthe decarburised layers 
| were removed, as was the case with the wires used, 
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the properties of the wire—when drawn beyond 75 
per cent. reduction—were enhanced, when compared 
with those of wire drawn from decarburised material. 
The difference in the tempering times, namely, 30 
minutes and 20 minutes, had been due to an over- 
sight on the part of an operator, but, actually, he 
did not think that the longer time had any influence 
on the results. He regretted that the fatigue- 
testing machine employed had not been mentioned. 
This was the new Haigh-Robertson alternate- 
bending machine. They had been able to reproduce 
their results, time after time, to within + 0-5 ton 
per square inch, and this, it would be agreed, 
would not affect their inferences or their curves to 
any degree. They had really not taken into con- 
sideration any possible ageing effects. Their usual 
procedure had been to temper the wires of one steel 
in an afternoon. These were then laid on one side 
and afterwards tested over a period of one month. 
All the curves obtained were of similar shape, and 
he could not quite see hg@w ageing could have 
affected the results. Their method for determining 
the limit of proportionality was somewhat crude ; 
they had simply employed a wire extensometer. They 
had found the variations in the modulus of elasticity 
negligible for purposes of calculation. 

The meeting then adjourned until 9 a.m. on the 
following day, Wednesday, September 18. After 
lunch at the Midland Hotel, at the invitation of the 
Reception Committee, the members left by motor- 
coach to visit the works of Messrs. Metropolitan- 
Vickers Electrical Company, Limited, Trafford Park ; 
Messrs. Mather and Platt, Limited, Newton Heath ; 
Messrs. Taylor Brothers and Company, Limited, 
Trafford Park ; Messrs. Renold and Coventry Chain 
Company, Limited, Didsbury ; and Messrs. Rylands 
Brothers, Limited, Warrington. In the evening a 
civic reception was held in the Town Hall by invita- 
tion of the Lord Mayor and Corporation of the City 
of Manchester. 

(To be continued.) 








THE NATIONAL PHYSICAL 
LABORATORY. 
Puysics DEPARTMENT. 
(Continued from page 230.) 

Microphones and Loud Speakers.—As a neces- 
sary foundation for accurate and consistent work 
inthe practical measurement of acoustic proper- 
ties, researches directed towards improvements 
in the general and absolute measurement of 
sound intensity have an obviously important 
place in the Physics Department’s programme. 
Such work, indeed, has many applications of 
immediate value inasmuch as the radio, cinemato- 
graph and other sound-reproducing industries need 
microphones and loud speakers of known and 
predictable performance. A recent innovation in 
the Laboratory apparatus for determining the 
pressure sensitivity of microphones at frequencies 
above about 4,000 cycles per second, is the sub- 
stitution of hydrogen for air as the medium in which 
the sound waves are generated. The method itself, 
apart from the use of hydrogen, is not new and 
consists in mounting the microphone at the end of 
& pipe of diameter about equal to that of the 
microphone diaphragm. Stationary waves are 
generated in the pipe and the pressure on the 
microphone is computed from the amplitude of the 
sound at an antinode as measured by a Rayleigh 
dise. The object of the hydrogen atmosphere is 
to prevent the measurements being vitiated by 
radial vibrations, the lowest mode of which is about 
4,500 cycles per second in the air, but nearly four 
times this frequency in hydrogen. Preliminary 
measurements have given promising results and 
there is good prospect of extenc‘ng the range of 
pressure calibration up to frequenc ins of 10,000. 

A further use for hydrogen has been found in a 
recent development, or rather simplification of 
ohnique, in the routine calibration of microphones 
Y comparison with the condenser instrument which 
‘erves as the Laboratory standard. The test and 
oe microphones are now mounted so that 
‘ir diaphragms form part of the walls of a small 
enclosure in which sound pressures of the required 


ment. For tests at high frequency the apparatus 
is immersed in hydrogen since it has been found that 
this gas ensures uniformity of sound pressure 
throughout the enclosure. 

An interesting modification recently made in 
the apparatus used for determining the acoustical 
characteristics of loud speakers enables continuous 
records to be made over the whole range of possible 
frequency. A recording drum receives a spot of 
light from a galvanometer, the deflections of which 
measure the intensity of sound. The drum is 
driven by a clockwork mechanism which also varies 
the frequency of the oscillator that excites the loud 
speaker. A complete rotation of the drum corre- 
sponds to a variation of frequency from 30 cycles to 
about 10,000 cycles per second. The record repro- 
duced in Fig. 18* shows the axial characteristic of a 


Fig.18. 


diameter and inversely proportional to the square 
of the length, which agrees with the theoretical 
relation for slender cylinders. The effect of increasing 
wall thickness from 0°4 mm. to 0*5 mm. was nearly 
to double the buckling strength, while increases to 
0-6 mm. and 0°8 mm. augmented the strength 
nearly three-fold and five-fold respectively. In an 
account of this work which has been published in 
the British Journal of Radiology,* emphasis is 
placed on the importance of using radium needles 
with no application of side load. 

An ingenious piece of apparatus which may 
prove of service to engineering as well as to medical 
radiologists, has been devised at the Laboratory for 
finding lost radium. The instrument embodies a 
neon lamp, the gas in which is momentarily ionised 
by radiation, and the resulting change of conduc- 
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coil-driven loud speaker fitted with a 10 ft. expo- 
nential horn and is typical of the compact results 
now obtainable. The trace of the galvanometer 
spot showing the frequency response may be plotted 
by hand or recorded photographically. 
Radium.—The large and increasing volume of 
radiological work carried out in the Physics Depart- 
ment falls broadly into two divisions concerned 
respectively with radium and X-rays, and whilst the 
latter division embraces the greater variety of 
research, more particularly as regards investigations 
having industrial applications, the former is of 
undoubted importance if only from the fact that the 
Department has the custody of the British National 
Radium Standard. The standard in use until quite 
recently was prepared in the year 1913 by the late 
Madame Curie and consisted of a thin-walled glass 
tube containing 15-92 mg. of radium element in the 
form of a chloride. At the instance of Lord Ruther- 
ford, President of the International Radium Stand- 
ards Commission, the previous standard has been 
replaced during the past year by a new container of 
similar dimensions enclosing 20-5 mg. of exception- 
ally pure anhydrous radium chloride, equivalent 
to 15-6 mg. of pure radium element. The old and 
new standards have been compared, with excellent 
agreement, by a gamma-ray method, and a re- 
calibration of the various Laboratory sub-standards 
is now in progress. The use of the gamma-ray 
method for determining the radium content of sealed 
metal needles or tubes necessitates a correction for 
the absorption of the gamma-rays by the walls of 
the container. Experiments on tubes ranging 
from 1-5 mm. to 8 mm. in outside diameter, and 
from 0-3 mm. to 1-5 mm. in wall thickness, have 
revealed that absorption corrections amounting to 
4 per cent. to 22 per cent. are needed for platinum 
tubes, whereas the corresponding values are only 
1 per cent. to 4 per cent. in the case of Monel metal 
containers. 
A useful investigation was completed a little time 
ago into the effects of wall-thickness and length on 
the mechanical strength of clinical radium needles, 
made of 10 per cent. iridio-platinum alloy. The 
buckling strength of end-loaded needles was found 
proportional to the fourth power of the external 





* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 





frequencies are produced by a loud-speaker move- 
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tivity is amplified to actuate a loud-speaker. In 
the neighbourhood of a sample of radium the loud- 
speaker makes a succession of “ clucking” noises 
which become more frequent as the neon tube 
approaches the radium. Practical trials on behalf 
of hospitals have demonstrated the utility of the 
apparatus and shown that a large room can be very 
rapidly explored in this manner. Another instru- 
ment —the gamma-ray apparatus for routine 
measurement of radium—has recently been modified 
by the adoption of an optical projection system 
which greatly reduces the labour, while at the same 
time improving the accuracy, of electroscopic 
observations. Such increased facility for routine 
test work is very important, since the number of 
samples submitted for measurement is steadily 
growing year by year. At the same time funda- 
mental studies bearing on the precision measurement 
of radium dosage and on methods of protection for 
radium workers are progressing satisfactorily and 
leading to conclusions of general value and wide 
application. 

Electron Diffraction and X-Ray Analysis.— 
The industrial applications of X-ray and similar 
methods of analysis, as exemplified by the work of 
the Physics Department, are remarkable both for 
the steady increase in the number of tests carried 
out at the request of manufacturers and for the 
surprising variety of substances examined. The 
materials investigated during the past year include 
magnet steels, iron-tin alloys, bituminous materials 
used in road making, accumulator plates, valve- 
filament coatings, lithopones used in paint manu- 
facture, aluminium hydrates, arc carbons and several 
other forms of carbon and graphite. Hitherto 
problems of this sort concerned with crystalline 
materials have been attacked, and usually solved, 
by structural investigation with the aid of X-rays. 
An extension of the resources available for this 
class of work has recently been introduced in the 
form of electron-diffraction apparatus, which consists 
in principle of a source of electrons, an orienting 
holder for the specimen, and a camera which records 
the angles at which the electrons leave the specimen 
after diffraction. From the distribution of the 
diffracted electrons, information about the arrange- 
ment and spacing of the atoms in the specimen is 











illustrations from the Report included in this review. 


* Vol. vii, page 540 (1934). 
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obtained. The particular utility of this new method | measurement of X-ray dosage, in which the Labora-| In photograph (a), which refers to the metal before 
of examination lies in the fact that the electrons, | tory is collaborating with American, German and | rolling, the true doublet structure of each line is 


unlike X-rays, penetrate only very short distances | French institutions with a view to establishing | visible. 
into the specimen and consequently give information | standard X-ray units and methods of protection. | stages, 
relating directly to the surface layers of the material. | Among recent developments to this end is a direct- 

Greatly increased convenience in dealing with| reading dosage-rate meter which has been con- 
the growing volume of test work has been achieved | structed at the Laboratory and has proved a 
by a rearrangement of the X-ray equipment so | serviceable 


instrument for directly 


that the plant used for routine tests and the major | réntgens per second. 


part of the development work is now concentrated | 
in two rooms, each containing three separate 


,| addition to 


X-Ray Studies of Industrial 


routine test work 


measuring 


Materials.—In 
and basic 


As the material is cold-rolled in successive 
the Brinell hardness increases and the 
lines broaden until the doublet structure is no longer 
apparent. It will be observed that the (420) line 
shows a more pronounced broadening than the 
(331) line, indicating that the strain in the metal 
affects certain crystallographic planes -more than 
others. From measurements of a number of photo. 
graphs such as those of Fig. 20, it appears that a 





independent outfits of which the group shown in! research, several long-term investigations are in| smooth relationship exists between the increase of 
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Fra. 19. Ovrrits ror X-Ray 


Fig. 19 is typical. 
and energetics of X-rays has been pursued with 
& view to correlating what may be termed the 


quality of an X-ray beam with some function of the | 


exciting voltage on the X-ray tube. An associated 
problem is to ascertain, in the case of short-exposure 
radiography, what function of the exciting voltage 
from a particular generator is related to optimum 
gradation on the film. In this connection, experi- 
ments have been made in which the X-ray images 


of a stepped wedge, given by the generator under | 


examination and by a generator of known voltage 
characteristics, are compared on the same film. 
So far as this work has progressed it appears likely 
that, whatever the wave form of a generator, it 


will be possible to derive an effective voltage which, | 


for purposes of rapid radiography, will have greater 


significance than either the peak or R.M.S. values. | 


One other aspect of the effect of the quality of 
an X-ray beam is under investigation in connection 
with photographic methods of measuring intensity. 


It appears that the principal defect of photography, | 


more particularly in the case of weak X-ray beams, 
lies in the variation of the X-ray absorption of 
photographic emulsions with different qualities of 
beam. Experiments have recently shown that 
although the absolute value of the absorption varies 
with the type of film, the variation of absorption 
with quality is substantially the same—a result which 
may probably be ascribed to different makers of 
tilm using emulsion of similar chemical composition 
but applying it in different thicknesses. Research 
of a rather more fundamental character, but none the 
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DIFFRACTION ANALYSES. 


they are concerned for the most part with the 
properties of engineering materials. One of these 
—a systematic study by X-ray spectroscopy of 
| the structural changes produced by cold working 
of metals—has already established that the progress 
of cold work, such as rolling, involves three distinct 
| stages characterised respectively by a reduction in 
| size of the crystallites, then by a structural condition 
| leading to broad lines in the X-ray diffraction pattern 
and, finally, by selective crystal orientation. Of 
these changes, the nature of the structural changes 
during the intermediate stage is the least certain 
at present and recent work has been directed towards 
| obtaining more detailed information regarding the 
broadening of the diffraction pattern. Experiments 
with copper before and after cold rolling show that 
the lines in the X-ray pattern do not broaden 
symmetrically about the position characteristic 
| of the undistorted annealed metal, but grow wider 
| on one side only, and on the side corresponding to an 
increase in lattice size. Apparently, therefore, 
|cold working in the case of copper tends at one 
| stage to increase the average size of the cubic unit 
cell. 

A similar effect would be produced by an 
| irregular rise in temperature across the area examined 
jand hence it is concluded that during the inter- 
| mediate stage cold work leads to an increase in the 
|latent energy of the copper. Similar analyses 
in the case of cold-rolled alpha-brass have revealed 
a correspondence between the breadth of the X-ray 
diffraction lines and the indentation hardness. 
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CHANGES In X-Ray DIFrrRacTION PATTERN OF 
AvLPpHA-BRass. 


Research on the production | progress which are of special interest inasmuch as | hardness and the increase in breadth of diffraction 


line, and that the breadth of the lines can be used 
as a measure of the strain hardening effect. The 
foregoing conclusions are drawn from the results 
of cold-rolling brass, but similar effects have 
also been observed recently in wires of brass, 
constantan, nickel and copper, in which the cold 
work was applied in the form of progressive tensile 
loading. 

It should, perhaps, be made clear that the broad- 
ening of the X-ray diffraction lines is not associated 
merely with work hardening but is indicative 
generally of internal strain in a material regardless 
of how that strain has been produced. The effect, 
consequently, has numerous most valuable uses, 
one of which is to indicate the suitability or other- 
wise of steels to be used for making magnets. It 
is nowadays known that a large amount of internal 
strain is in general a characteristic feature of the 
structure of a high-grade magnet steel, and X-ray 
studies of the effect of heat treatment have demon- 
strated that the carbon content of tungsten and 
cobalt steels exerts an important influence on the 
internal strain, leading to good magnetic qualities, 
which can be produced in such materials. In the 
case of nickel-aluminium steels, where no carbon 
is present, other factors appear to influence mag- 
netic properties. 

It will be clear that the whole question '§ 
an important one, warranting detailed research, 
and a study is accordingly being made at the 
Laboratory of the general effects of chemical con- 
stitution on the maximum amount of strain which 





less of obvious interest to industrial radiologists, is|The general character of the effect will be more can be introduced in the crystal lattice and of the 


in progress on the scattering of homogeneous X-rays 
in relation to the wave-length of the incident rays 
and the nature of the diffracting material. Of a 
similar character, also, is the work on the precision 


clearly evident in Fig. 20, where the progressive 
changes in the diffraction lines, from the (331) and 
(420) planes of the face-centred cubic crystal, are 
shown in relation to increasing strain hardening. 


| corresponding changes in the magnetic properties 
| of the steels. Results already available from preli- 
|minary experiments with nickel-aluminium stee 


indicate that the structure characteristic of magnet!¢ 
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material with high coercive force and remanence, 
js one in which the nickel and aluminium atoms 
replace the iron atoms, not in a random manner 
but in such a regular arrangement as to produce 
a type of super-lattice structure. 

In complete contrast with magnet steels, the 
steels used as cores for electrical transformers 
should have a structure in which the individual 
crystallites are free from internal strain. The 
production of satisfactory transformer steel is not, 
however, quite the simple matter which it might 
thus appear to be. Recent work has shown, in fact, 
that the annealing treatment for strain removal 
leads, in general, to a growth in size of the crystallites, 
and that this may tend to produce increased eddy 
current losses. In the particular case of nickel-iron 
alloys of high permeability, X-ray studies at the 
Laboratory indicate that the best material has a 
structure in which the crystals, although relatively 
small, give X-ray reflections corresponding to a 
high order of perfection. A collateral investigation 
is accordingly being made to discover how far the 
properties of silicon steels can be improved if the 
component crystallites are kept small and as perfect 
as possible, 

As a final example of analytical research by X-ray 
methods, mention may be made of an investigation 
of the properties of red lead which is in progress on 
behalf of the Research Association of British Paint, 
Colour and Varnish Manufacturers. From tests 
already completed, it is fairly certain that structural 
differences can be observed radiographically between 
types of red lead having different setting properties. 
Some difficulty has been experienced in obtaining 
samples of satisfactory uniformity, but this has 
now been overcome and a detailed investigation is 
being actively pursued. 

Colour Measurement.—Experiments in connec- 
tion with colour measurement are among the most 
interesting activities of the optics division of the 
Physics Department, and they derive an added im- 
portance from the fact that the National Physical 


Laboratory system of measurement has now 
been adopted internationally. It would thus 
be an advantage for all industrial labora- 


tories where colour measurements are made to use 
a colorimeter of the N.P.L. standard pattern. This 
is an expensive instrument, however, and a more 
simple meter has accordingly been designed, which 
can be constructed in any moderately well-er uipped 
scientific workshop out of cheap and easily obtainable 
omponents. 

The principle of the new instrument is that 
in which the eye of an observer, aided by a 
suitable optical system, matches the colour to be 
measured with the variable shade produced by 
manipulation of filters in the colorimeter. The 
matching stimuli in the instrument are filters of 
the three primary colours illuminated by a gas- 
filled lamp. A diffusing sphere effects the mixing 
of the different colour components by repeated 
internal reflection. Light enters the mixing cham- 
ber through variable apertures in a large condensing 
lens. These apertures contain the primary filters, 
and they are shaped so as to give linear scales for 
the three instrumental stimuli. When matching 
has been achieved between the test colour and the 
instrument, the numbers which specify the colour, 
in terms of the international system, are obtained 
from the readings representing the sizes of the aper- 
tures containing the primary colour filters. 

Other colorimetric work has been carried out to 
establish satisfactory methods of specifying and 
‘esting “ daylight ” lamps and fittings designed to 
give general illumination of the quality of daylight. 
In consequence of this work, which forms the basis 
ofa British Standard Specification, general develop- 
ments in colorimetry have been somewhat restricted. 
The properties of the Laboratory standard filter 
used for rating lamps as colorimetric sources have, 
however, been calibrated, and the standard colori- 
meter has been fitted with a new set of primary 
filters. Minor items of colour work include the 
standardisation of four additional colours for the 
British Standard Schedule of Colours for Ready- 
Mixed Paints ; and measurements on the colours of 
port and starboard aircraft navigation lights with 
* View to their standardisation. 


ENGINEERING. 








270-B.H.P. DIESEL-ELECTRIC 
NARROW-GAUGE RAIL CARS. 


Tue Ferrocarril Provincial, Buenos Aires, Argen- 
tina, placed an order some while ago with Messrs. 
Sulzer Brothers, of Winterthur, for four l-m. gauge 
rail cars, the first of which recently underwent trials 
on the Briinig Railway between Interlaken and 
Meiringen. The cars have a length of 20 m., which is 
considerably above that usual on the Continent for 
this type of vehicle. They are intended to have a 
maximum speed of 80 km. per hour. At 1,100 r.p.m. 
the Sulzer engine fitted has an output of 270 h.p., and 
the tractive effort at 49 km. per hour, at one-hour 
rating, is 1,080 kg. The tare weight is 36-5 tons and 
the weight in working order, including load, 43-4 tons. 
Provision is made for 20 first class and 42 second class 
passengers. The power unit is of sufficient capacity to 
allow of the cars being used with trailers, and although 
at first they will work alone, if traffic develops it will 
be possible to attach a trailer, provided with a driver’s 
cab, and so make use of them as two-car units for 
suitable services. In outward appearance the cars are 
more or less normal, the ends being slightly rounded off, 
but no attempt has been made to adopt advanced 
streamlining since the service speeds will not be suffi- 
cient to make this really effective. 

The photographs reproduced on page 338, show some 
of the features of the design, Fig. 1 being a view of the 
engine compartment, Fig. 2 of the driver’s compartment, 
while Fig. 3 shows the main generating set. As will 
be seen from Fig. 1, the latter is placed in a roomy 
compartment and is accessible all round. The engine 
is a six-cylinder unit and works on the four-stroke 
cycle. The engine bed plate and auxiliary frame taking 
the generator are in one piece, as shown in Fig. 3, 
and the dividing line between the base and the cylinder 
block is well above the centre line of the main bearings, 
making a very stiff form of construction possible. 
Electric welding and plate construction has been 
largely employed, as will be evident from our illus- 
tration, this being combined with steel castings in 
order to keep down weight. The caps of the main 
bearings, having to transmit combustion pressures, 
and the upper part of the cylinder blocks are of cast 
steel. The side walls of the cylinder block and the 
whole of the base are of welded plate. The cylinders 
have separate covers and a protecting hood enclosing 
the valve levers. The suction side is shown in 
Fig. 1; on this side is a trough enclosing a camshaft 
operating the suction and exhaust valves. On the 
exhaust side, shown in Fig. 3, is another enclosed 
camshaft operating two fuel pumps, each supplying 
three cylinders and between them is a governor which 
will ensure steady running of the engine at any one of 
four speeds, the latter being under control and selected 
by the driver in his cab, The cooling-water pump is 
a separate unit mounted on the generator as may be 
seen in both Figs. 1 and 3. 

Controls are arranged in a cab at each end of the 
car, and have been designed to be similar to those of 
an electrically propelled vehicle. One switch is used 
for forward or reverse running and a second is employed 
to start and stop the Diesel engine. The handwheel 


| in the centre of the desk is used to regulate the speed 


of the engine and consequently the current supplied 
to the traction motors. As already implied, the 
governor on the engine maintains constant output to 
correspond with the setting of the controller, over- 
loading being thus prevented. 

The cooler for the cylinder jacket water is on the 
roof, the elements being arranged to drain automati- 
cally as soon as the pump ceases to function. Under- 
neath the car the auxiliaries include starting and 
lighting batteries, compressor for brakes, whistle and 
sanding gear, lighting transformer set and safety 





braking gear to pull the car up if the driver’s foot 
should for any reason be removed from the controller 
pedal. The electrical equipment was supplied by 
Messrs. Brown, Boveri and Company, Baden, and the 
vehicles by Messrs. Christoph and Unmack, Niesky, 
Ober-Lausitz, as sub-contractors for Messrs. Sulzer 
Brothers. 








‘**MODEL ENGINEER ”’ 
EXHIBITION. 


Tue seventeenth annual Model Engineer Exhibi- 
tion, which is organised by Messrs. Percival Marshall 
and Company, Limited, was opened at the Horticultural 
Hall, Westminster, London, 8.W., by Sir Josiah Stamp 
on Thursday, September 19, and will remain open 
until to-morrow (Saturday). As in previous years, it 
is divided into three sections, comprising trade 
exhibits, models on loan, and models entered for one or 
other of the organised competitions. The trade 
exhibits consist mainly of models manufactured by 
the firms specialising in this class of work. By far 
the greater part of these apply to railways, and it is 


THE 


paid to foreign systems, where the practice differs 
sufficiently from our own to be potentially attractive 
to the amateur. In addition, there are a number of 
machine and other tools designed for model making, 
but these hardly call for detailed comment. 

The other two classes may be dealt with together, 
as some of the exhibits in the loan section have appeared 
in the competition section in previous years, and in 
any event there is a certain similarity between the 
two. The first thing that must strike the casual 
observer is the extraordinary skill, patience and 
ingenuity that has been exercised by the self-taught 
mechanics who find in model making an outlet from 
their more pressing.cares. The second is the extent 
to which the railway, and especially the locomotive, 
provides examples for the display of these qualities. 
Ships come next, with aircraft a hard third, and there 
is also a much smaller miscellaneous section in which 
the models range from a 12-in. siege gun to a mains- 
driven perpetual calendar by way of marine and 
traction engines, pit-head gear, pumping plant, 
machine tools, cinema organs, looms and _ houses. 
Curiously, electrical equipment is not popular, perhaps 
because those whose bias is in that direction find ample 
satisfaction in the field of “‘ wireless.” There are not, 
as in former years, any musical instruments. On the 
other hand, there is a good exhibit of drawings, including 
one showing the constructional detail of the roof of 
Henry VII’s chapel at Westminster Abbey, one of a 
Great Western express locomotive, and, of course, 
one of the Cutty Sark. These all show a high degree 
of skill in execution. A collection of pictures of 
agricultural machinery of historical interest which 
have been entered for a prize offered by Mr. C. E. 
Shackle include, we are flattered to note, some engrav- 
ings which appeared in ENcrneertne for July 14, 1871. 

Among the locomotives there are a good number of 
large-scale models, including one of Mr. Stanier’s new 
4-6-0 engine for the London Midland and Scottish 
Railway. There are also two Midland compounds, 
which shows that the historic sense evidently present 
in some of the other classes is not entirely absent in 
the case of locomotives. It is interesting to see that 
there is a fashion in these matters, London Midland 
and Scottish and London and North Eastern models 
being in the majority with the Great Western and 
Southern in the rear. The latter, however, may be 
said to have a vicarious interest in the two trains of 
London and Greenwich and London and South Western 
stock which are on view, while a locomotive and train 
of the Isle of Man Railways strikes an unusual note. 
The German railway centenary is represented by a 
model of the first train headed by Der Adler, though this, 
like the model of the London Midland and Scottish 
experimental turbine locomotive is on one of the trade 
stands. 

The ship models are, perhaps, mainly distinguished 
by the close attention that has been paid to the smallest 
detail. They include a sixteenth-century warship, the 
Victory, more than once, the Hood, and the Achilles. 
The mercantile marine is represented by the Queen 
Mary, Majestic, Olympic, Georgic, Empress of Britain, 
and by some of the more historic vessels of the Cunard 
line. In the miscellaneous section there is an interest- 
ing model of a compositor’s frame and tools, The 
boxes in the lower case of this model are not arranged 
in the usual order, but in accordance with an improved 
“lay of case”? suggested by the exhibitor in a trade 
examination of the City and Guilds Institute. The 
only tools used in the construction of this model were 
a 4-in. back saw, a printer’s bodkin, a }-in. chisel, 
and a pen knife. Attention may also be called to a 
model of a paper-making machine showing the equip- 
ment from the beater and stuff chests to the calenders, 
and exhibiting a great deal of skill in execution. 








THE LATE MR. J. A. COOK. 


WE note with regret the sudden death of Mr. John 
Arthur Cook, which occurred on September 9, while on 
a walking expedition at Kuehtal, in the Western 
Tyrol. Mr. Cook was a chartered patent agent and 
a partner in the firm of Messrs. Raworth, Moss and 
Cook, 75, Victoria-street, London, S.W.1. He was 
the son of Scottish parents from Aberdeen, who settled 
in New Zealand, where his father was a banker. After 
receiving his general education in New Zealand, he 
came to this country in 1904, having gained a scholar- 
ship to study engineering. Mr. Cook entered Finsbury 
Technical College and passed through the electrical- 
engineering course under the late Professor Silvanus 
Thompson and subsequently served his apprenticeship 
in the works of Messrs. Bruce Peebles and Company, 
Limited, at Edinburgh. After completing his pupilage, 
he returned to New Zealand, where he lived for some 
time, subsequently proceeding to Canada and finally 
returning to England in 1912. During the war he 
received a commission in the Gordon Highlanders and 
rose to rank of Captain; he was severely wounded, 
Mr. Cook joined Mr. E. W. Moss in partnership in 1931. 








(To be continued.) 
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LABOUR NOTES. 


Tue Central Board of the Shipbuilding Employers’ 
Federation and executive representatives of all the 
shipyard trade unions met in Edinburgh on Friday last 
week to receive the reply of the employers’ federation 
to the application by the shipyard workers for an 
advance of 2d. per hour in wages with an equivalent 
increase to pieceworkers. After the conference, Mr. 


At August 26, last, there were 1,533,259 persons on 


|the registers of employment exchanges in Great 
Britain who were out of a situation. This was 32,033 
more than at July 22, 1935, but 65,079 less than at 
| August 20, 1934. The increase over a month ago in 
|the numbers wholly unemployed was largely due to 
| registration for employment of juveniles who reached 
| school-leaving age at the end of the summer term. 
| The total included 1,230,719 men, 64,692 boys, 184,108 


Frank Smith and Mr. Alexander Belch, the secretaries | women, and 53,740 girls. It was made up of 503,501 
for the workpeople and employers, respectively, made | insured persons with claims for insurance benefit, 


the following joint statement :—** In the course of a 


| 698,451 applicants for unemployment allowances, 


considered reply, the employers’ chairman, Mr. C. 8. | 189,126 other insured persons (including 23,102 insured 
Swan, of Newcastle-on-Tyne, traversed the statements | juveniles under 16 years of age) not in receipt of benefit 


made at the two previous meetings by the operatives 


in support of their claim, and finally informed the trade | 


union representatives that, after careful consideration 
by all their district associations, the existing circum- 
stances and immediate prospects of the shipbuilding and 
ship-repairing industries were not considered by the 
employers as justifying any increase in wages at 
the present time. They regretted to have to make the 
statement, but in view of the statistics given, and the 
general outlook, it would be fair neither to the industry 
nor to the men to concede an advance at this time.” 


Mr. Westwood, of the Shipwrights’ Society, president 
of the Federation of Engineering and Shipbuilding 
Trades, who spoke on behalf of the unions, ‘‘ expressed 
the profound disappointment of all the workpeople’s 
representatives that the shipyard workpeople should not 
receive some improvement in conditions when men in 
vther comparable industries had recently received 
improvement in wages. He urged the employers to 
reconsider the situation, and explained that, under the 
constitutional procedure they would report the em- 
ployers’ refusal to their full executives, and consider 
the situation again collectively in the light of the 
views of the various executives.”’ The conference was 
mutually adjourned with no date definitely fixed for 
the further joint meeting. 


A pension scheme for their employees, introduced by 
Messrs, Ruston-Bucyrus, Limited, of Lincoln, manu- 
facturers of excavating machinery, came into force on 
September 1. It has been arranged through the 
Employers’ Pension Association, Limited, of 110, 
Cannon-street, London, E.C.4, and is available to all 
the employees of the company, male or female, clerical 
staff or workpeople. The actual number concerned 
is close upon a thousand, and the principal benefits 
provided are: On survival to the age of 65, a pension 
for life, or, at death before that age, a substantial 
capital sum by way of life insurance. The benefits are 
fully guaranteed, and are insured with the Prudential 
Assurance Company, Limited, which specialises in the 
administration of schemes of this kind. The employees 
themselves contribute a part of the cost out of their 
wages, and the contributions and benefits vary 
according to the status and earnings of the individual 
employee from time to time. 


For the purpose of the Scheme, the employees are 
divided into three categories, viz., monthly paid staff, 
weekly paid staff and workpeople. Each employee 
contributing to the scheme builds up his pension year 
by year and the life insurance increases commensu- 
rately with earnings. Provision is made that an 
employee can never lose his own contributions. The 
female staff are especially favoured in this respect, for 
those who leave on marriage will receive their contribu- 
tions back together with 5 per cent. compound interest. 


The executive committee of the Mineworkers’ 
Federation of Great Britain has called a delegate con- 
ference for October 17, to consider what action can be 
taken to enforce the demand for a wages increase of 
2s. a day and a national agreement instead of district 
agreements. Mr. Edwards, the secretary of the 
Federation, stated last week that his executive com- 
mittee was still waitin,; to hear what the Government 
were prepared to do in view of the refusal of the 
Mining Association to aiscuss the demand for national 
negotiations. 


The Ministry of Labour Gazette states that among 
workpeople, aged between 16 and 64, insured against 
unemployment in Great Britain and Northern Ireland, 
the percentage unemployed was 15-0 at August 26, 
compared with 15-4 at July 22, 1935, and 16-5 at 
August 20, 1934. For males alone the percentage at 
August 26, last, was 17-1, and for females 9-6. At 
July 22, last, the corresponding percentages were 
17-6 and 9-5, and at August 20, 1934, they were 18-7 
and 10-4, 


or unemployment allowances, and 142,181 uninsured 
persons. 

There were registered as unemployed in Great 
Britain, 227,774 men, 5,702 boys, 96,540 women, and 
4,403 girls who were on short time or otherwise sus- 
pended from work on the understanding that they were 
shortly to return to their former employment. The 
total of 334,419 was 58.779 less than at July 22, 1935, 
and 122,422 less than at August 20, 1934. It included 
299,901 persons with claims for insurance benefit, 
12,815 applicants for unemployment allowances, and 
21,703 persons not in receipt of benefit or unemploy- 
ment allowances. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain, 78,529 men, 89 boys, 1,664 women, and 
4 girls ; these are largely employed in dock and harbour 
service. The total of 80,286 was 1,769 more than at 
July 22, last, but 1,113 less than at August 20, 1934. 
It included 57,282 persons with claims for insurance 
benefit, 22,386 applicants for unemployment allowances, 
and 618 persons not in receipt of benefit or unemploy- 
ment allowances. 

In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
August are estimated to have resulted in an increase 
of nearly 16,5001. in the weekly full-time wages of 
179,300 workpeople, and in a decrease of 1,150l. in 
those of 32,800 workpeople. 
mainly affected workpeople employed in steel melting 
shops and at steel rolling mills in various districts in 
England and Scotland, building trade operatives in 
Scotland, and workpeople employed in tinplate manu- 
facture in South Wales and Monmouthshire. The 
principal groups of workpeople whose wages were 
reduced consisted of coal miners in Warwickshire, 
and workers employed at iron puddling furnaces and 
iron and steel rolling mills and forges in the Midlands. 
The changes so far reported in the eight completed 
months of 1935 are estimated to have resulted in a net 
increase of about 163,000. per week in the full-time 
rates of wages of nearly 2,170,000 workpeople, and in a 
net decrease of 7,5001. in those of 69,000 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
August, was 52. In addition, 12 disputes which began 
before August were still in progress at the beginning of 
the month. The number of workpeople involved in all 
disputes in August (including workpeople thrown out 
of work at the establishments where the disputes 
occurred) was about 24,100, and the aggregate duration 
of all disputes in August was about 137,000 working 
days. The aggregate duration of all disputes in progress 
in the first eight months of 1935 was about 975,000 
working days, and the total number of workpeople 
involved in these disputes was about 143,000. 


At the end of August, 16,793 members of the Boiler- 
makers’ and Iron and Steel Shipbuilders’ Society were 
“ signing the books’ as compared with 17,107 at the 
end of July. During August, the number of members 
in receipt of sick benefit decreased from 679 to 646, and 
the number in receipt of superannuation benefit from 
2,119 to 2,100. In August—which had to bear five 
weeks’ outlays—the expenses were 3,317/. ls. 11d. ; 
in July, they amounted to 2,8071. 12s. 10d. A net 
increase of 1] in the membership is recorded. 


The contributor of the editorial notes in the latest 
quarterly issue of Man and Metal, the journal of the 
Iron and Steel Trades Confederation, states that if the 
present monthly output of steel ingots and castings is 
maintained, the year’s production should reach ten 
million tons, which would be a record for the industry 
throughout its history. “‘The agreement with the 
International Steel Cartel,” he continues, “* has removed 





a feeling of uncertainty in that connection. The other 
| countries have a right under the agreement to export to 


The increases in wages | 





Great Britain up to 670,000 tons in the first year and 
525,000 tons for four successive years thereafter. As 
a sequel to the agreement, the tariff has been reduced 
to 20 per cent. ad valorem over a wide range of steel 
products. The international railmakers’ agreement has 
been extended for a further five years, and now includes 
Polish, Austrian, Hungarian, and Czechoslovakian rajj 
makers.” The writer of the note regards the British 
industry’s prospects as good and likely to continue 
good. 

In the course of an interesting article in the Record. 
the journal of the Transport and General Workers’ 
Union, Mr. Bevin argues that raw materials should be 
socialised and international control be established ; 
that, with the economic side of the League of Nations, 
there should be an efficient international statistical 
office to ascertain the needs of the various nations: 
and that, according to their requirements, they should 
be assured of being able to secure their supplies by 
purchase instead of by conquest. ‘ The basis of any 
real new international order must be,” he declares, 
“economic, and the machinery of that order must be 
operated by a world organism exercising control and 
with power to enforce decisions.” 


The writer of the editorial notes in the Monthly 
Journal of the International Association of Machinists, 
says :—‘* Having failed in its attempt to prevent the 
passage of the Wagner Bill, Big Business has brazenly 
announced its intention to ignore the law. . . It will 
not submit to a one-sided Act of Congress that forbids 
employers to interfere with regular labour unions but 
does not forbid the American Federation of Labour to 
interfere with Company Unions. And there is the 
rub. As is generally well known, the National Labour 
Relations Act virtually outlaws company unions. It 
specifically provides that employees shall have the 
right to self-organisation, to form, join, or assist labour 
organisations, to bargain collectively through repre- 
sentatives of their own choosing and to engage in con- 
certed activities for the purpose of collective bargaining 
or other mutual aid or protection. It is a constructive 
measure to make collective bargaining real, vital, and 
operative.” imhs le 

‘“* Among other things,” the writer goes on to say, 
“the Act declares it to be an unfair practice for an 
employer to interfere with, restrain or coerce employees 
in the exercise of these rights ; to dominate or interfere 
with the formation of any labour organisation, or 
contribute financial or other support to it. That the 
constitutionality of the law will be challenged there 
can be no doubt. But President Green has declared 
that the American Federation of Labour will defend 
he Act, insist that it is respected and supply the best 
legal talent available to protect it in court.” 


At a conference held recently in Brussels, the Inter- 
national Federation of the Building and Public Works’ 
Industries adopted a resolution of which the following 
is a translation :—‘‘ Having examined the individual 
preliminary draft conventions concerning the appli- 
cation of the 40-hour week to the construction industries, 
which have been submitted at Geneva, and having taken 
note of the statement made by the representatives of 
the Italian Federation concerning the application of 
the 40-hour week in their country, the International 
Conference of the Building and Public Works’ Industries, 
at which the Federations of 14 countries are represented, 
demands that the following suggestions be taken into 
account when the matter is discussed in the near 
future : The Conference draw the attention of authori- 
ties and legislatures to the capital importance of 
keeping a time table which permits advantage to be 
taken of fine weather and enables undertakings to 
make up time lost by reason of the peculiar conditions 
under which building and public works are carried on ; 
also to the fact that an increase in the cost of executing 
such works inevitably involves a reduction in theit 
extent ; therefore, should the principle of a limitation 
of weekly hours of work be adopted, the Conference 
recommends that consideration be given to the special 
precautions which have been taken in Italy in order 
to keep a sufficiently flexible time table and a sufficiently 
low level of costs, both of which are indispensable in 
view of the exceptional conditions obtaining in ou! 
industries.” 


ge 


A Belgian Royal Order raises the school-leaving 4 
for the young unemployed. This applies to lads and 
girls who, on passing the age at which school attendance 
is compulsory, do not of themselves continue their 
education and have no steady employment or permanent 
occupation ; and it provides that such young persons 
may be required regularly to attend the classes of 4 
primary, technical, occupational or domestic economs 
school until the end of the scholastic year in which 
they reach the age of 16. 
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THE USE OF THE HELE - SHAW) categories. As the pressure is increased, the flow,| One of the mest direct, and at the same time simplest, 
APPARATUS IN THE INVESTIGA- | which is initially streamline in character, is suddenly | methods of examining the nature of stream line flow 
TION OF THE FLOW OF METALS.* converted into one of turbulent motion. As the visco- | is with the aid of the apparatus first described by Hele- 

| Sity of the fluid is increased the pressure required for | Shaw in 1897 and modified and improved in the follow- 

By A. M. Hersert and Proressor F.C. Tuompson. | the latter type of flow is also increased rapidly, and | ing year. The apparatus, which is shown in Fig. 1, 
. inte ; ; | in the case of metals the evidence is overwhelming | consists of two glass plates @ and g which are separated 
EVER since the publication of Tresca s classical | that turbulent flow never occurs during any working} by a model made of drawing paper of the contour to 
experiments it has been generally recognised that under! process. Even in materials such as shear steel or | be examined. The liquid used is glycerine, the clear 


Fig.2. EFFECT OF INCLUSIONS” 
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Fic. 6. Frow THrover Contour 
oF SAME SHAPE as Fig. 5. Fic. 7. StreaM-Line ror a Raptau-Type Dre. 





Fig S07 . : 
'G. 5. SOPERPOSITION OF STREAM-LINE ON Maoro-ErcuinG or Partity-Drawn Steet BAR OF 
Same Contour. 
rte magn. high intensity of stress, metals may | Damascene steel, where the macrostructure might, 


very vhecun wer oey | ape with that of a/at first sight, suggest turbulent flow, there is little 
@ay tat ake o is now we known, the flow | doubt that the irregularity is merely due to the localised 
: y ivided into two quite distinct | nature of the deformation under the individual blows 

a LS TE OP) Wc ese, Bee (Ve TTS | of the hammer. It follows, therefore, that determina- 
Paper read before the Iron and Steel tions of the nature of the stream-line flow of any fluid 





Institute, at | 


Mave . . . 
ewer. on Wednesday, September 18, 1935,.| Should throw considerable light on that of a metal 
if agec 


‘during both hot- and cold-working processes. 





Drep-STAMPING MACROSTRUCTURE. 
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Fie. 5. Drop-Stamprne Macro- 
STRUCTURE. 


fluid being introduced through the union 6, 
whence it passes into the cavity c and then 
flows down within the die. Another supply 


Fic. 4. Frow THroven Contour or SAME SHAPE of glycerine, but coloured with a red aniline 


dye, enters at d, and passes into another cavity 
ground in ‘a, which is closed by a_ brass 
plate e at the lower edge of which a series of small, 
equidistant holes are drilled. Alternating streams 
of red and clear glycerine thus pass down between the 
plates and reveal the stream-line characteristic of the 
particular shape of die under investigation. The 
red and clear glycerine are stored in two air-tight 
containers, into which air under pressure is pumped, 
the pressure in each case being the same. Tests 
| made regarding the influence, if any, of the pressure 
upon the nature of the flow in no case showed any 
| alteration as this was increased. Under the maximum 
pressure available—about 70 lb. or 80 lb. per square 
| inch in the containers—the flow was invariably stream- 
| line, but by using a fluid of lower viscosity, such as 
| water, and a much thicker die, it is possible to obtain 
| turbulent flow. So far, however, as the present work 
is concerned, the pressure employed was about 10 Ib. 
| per square inch. A permanent record of the results 
;may be obtained by placing the plates, strongly 
clamped together, in a vertical container with openings 
cut at both sides through which a photograph may be 
taken. 
Since the density of the fluid is constant, it follows 
| that the same volume must pass across each successive 
| section of the model, and since the number of stream- 
lines remains unchanged, the relative velocity of the 
flow at any point is inversely proportional to the 
distance between successive lines. Knowing this 
| relative velocity and the distance travelled aiong 
| each line, it is a matter of simple caiculation to deter- 
| mine where a given element of the initial section will 
| have arrived after successive intervals of time. This 
| method of analysis has been used in connection with 
the work on the flow in the wire-drawing die which is 
described below. 

An attempt has been made to apply this apparatus to 
the examination of some simple forms of drop stamping, 
to the drawing of tubes and mainly to an investigation 
of the nature of the flow during the drawing of wire. 
| So far as the present consideration is concerned, no 
| differentiation is to be made between hot- and cold- 
| working, since stream-line flow occurs in both instances, 
| different though these processes are in their effects 
| upon the properties of the deformed metal. In Figs. 3 
| and 5 are shown the macrostructures of two simple 
| forms of drop stamping. In Figs. 4 and 6 are repro- 
| duced photographs of the flow through similar contours 
|in this apparatus, and the essential similarity of 
| the two sets of these illustrations will be at once 
| appreciated. 
| ‘Too exact concordance must not, however, be expected 
| owing to flaws which may occur in the material, and 
| which might interfere with the flow; to variations 

of the surface friction; and to the discontinuous 


| 
| 
| 
| 
| 
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flow due to the individual blows of the hammer.* | obtained for other wires which show badly segregated | resulting from inclusions which never actually come 


From a comparison of these two sets of illustrations 
it would appear that the Hele-Shaw apparatus is 
a of yielding, at any rate qualitatively, very clear 
information regarding the manner in which metal 
may be expected to flow when stamped between dies. 

The authors have used this apparatus in the examina- 
tion of the flow during the extrusion of metals and 
have obtained streamlines which are strictly comparable 
with those which have been obtained by other investi- 
gators. Since, however, this work is of more importance 
in non-ferrous than in ferrous metallurgy, the results 
are not reproduced here, the fact being mentioned 
merely as some further indication of the way in which 
this type of investigation can be applied to the examina- 
tion of an industrial working process. 

The authors’ interest in this method of examining 
flow was aroused in the first instance as a result of their 
work on the drawing of wire, and the major portion, 
and, in fact, the whole of the quantitative section of the 
investigation, applies to this particular form of deforma- 
tion. Since, however, in the Hele-Shaw apparatus 
the fluid is forced through the die, whilst in the drawing 
of wire the metal is pulled through, a certain doubt 
might arise as to the justification of comparing the 
results in the two cases. So long, however, as the 
flow is of a pure streamline type, the direction in which 
the pressure varies should not hydro-dynamically 
have any effect upon the nature of the flow lines. To 
satisfy themselves that this was in fact the case, some 
preliminary experiments were carried out in which 
the glycerine was drawn through the die by suction 


cores. Since, however, the flow of the segregated 
and of the purer portions may not, and in fact probably 
do not, coincide, these pictures have not been repro- 
| duced here. 

| . The importance of inclusions in the metal in the 
| drawing of wire needs no emphasis, and it appears 
|to the authors interesting to attempt to examine 
| place. In Fig. 2 and Fig. 9 are reproduced the stream- 
| lines and the lines of equal velocity of flow resulting 
from attaching circular discs of paper to the glass wall 
of the apparatus. It is clear that this does not corre- 
spond exactly with the actual case, where the inclusions 
| flow with the metal itself, and it is possible that some 


| 


from below instead of, as is normally the case, by | 


forcing it down from above. It was found that the 


flow had, as far as could be ascertained, been identical | 


in both instances. 


Since the present paper is mainly concerned with a | 


general description of the use of this apparatus in 
investigating the flow of metals, it will be sufficient 
to describe a single instance in which the streamline 
picture has been fairly eompletely analysed. In 
Fig. 7, the streamlines for a radial taper die and a 


reduction of diameter of 50 per cent. are shown, together | 


with the lines of equal velocity of flow on the one hand 
and what may be termed successive wave-fronts on 
the other. The lines of equal velocity can be obtained 
directly from the measurement of the relative distance 
between successive lines. Knowing this and the 
distance which a particle must travel along a given 
streamline, it is, as has already been pointed out, a 
matter of arithmetic alone to determine where a given 
particle will have arrived after the expiration of a given 
time interval. The dotted lines in Fig. 7 represent 
these loci. Among the features of interest it will be 
noted in the first place that the effect of the die is felt 
some considerable time before the metal actually enters 
it, particularly towards the centre. This is in complete 
agreement with practically all the work which has been 
done on wire-drawing—for instance, the photo-electric 
investigation of Thompson and Barton and the work 
of Taylor and Quinney. Towards the surface the 
increased width between the lines indicates a definite 
diminution in the velocity of the movement as the fluid 
approaches the die, which in the particular contour 
now under consideration falls to less than 0-65 of the 
initial velocity of the metal at the surface at the 
point of entrance. This retardation is again in agree- 
ment with the conclusions reached in the photo-elastic 
investigation already mentioned. From this point 
the velocity, which so far has been decreasing, com- 
mences to rise again, reaching its maximum on the 
surface at the point of exit from the die. On the 
centre line there is no indication of this retardation, 
the velocity increasing very slowly at first and then more 
and more quickly as the die is traversed. Passing 
on to consider the wave-fronts, it may be pointed out 
in the first place that these are characteristically 
bowed, the depth >f the curvature increasing with the 
reduction, as Fig. 7 shows. In the specimens investi- 
gated by Taylor and Quinney, this characteristic bow 
shape has also been found, and the close agreement 
between the Hele-Shaw results and those obtained in 
actual wire-drawing is, in the opinion of the authors, 


extremely strong confirmation of the accuracy with | 


which the former corresponds to practical conditions. 
In an attempt to discover to what extent the Hele- 
Shaw streamline did, in fact, correspond with the 
flow of the metal, a fair.y-thick bar of steel, after being 
partly drawn down, was cut off and knocked back. 
From this a section was produced and macro-etched. 
The photograph of the corresponding streamline was 
prepared from an identical contour and of exactly the 
same size, and from the two negatives the composite 
photograph in Fig. 8 was produced. So far as the 


most careful examination that the authors have been | 


able to make goes, it would appear that the flow is 
identical in each case. A similar result has been 


* The apparatus is quite capable, however, of investi- 
gating the effects of known flaws, as Figs. 2 and 9 will 
show. 


Fie. 9. Errectr or INCLUSIONS. 


Errect oF ASYMMETRIC FLOW 
“Cast” in a WIRE. 


Fig. 10. 
REPRESENTING 


degree of exaggeration of the irregularities introduced 
may have occurred. The work is, however, not without 
its interest in emphasising the distortion of the stream- 
lines and the extreme irregularity of the velocity 
of the flow, not only in the immediate neighbourhood 
of the inclusions themselves but for some very consi- 
| derable distance away. Qualitatively, the pictures are 
also of interest in another direction. Changes of 
direction of the streamlines and changes in the relative 
distance apart involve lateral stresses. Fig. 2, in 
particular, will show that even where the inclusion is 


some distance below the surface of the metal, the | 


nature of the streamlines indicates appreciably in- 
| creased pressure upon the dies. So far as the authors 
are aware, this is the first time it has been suggested 
that the excessive wear of a die due to the inclusions 
in the metal being drawn may not be due solely to the 
scratching of the die surface by the hard inclusions 
themselves, but may also be due to increased pressure 


| the effect of such inclusions on the flow which takes | 


in contact with the die at all. 
| Where the inclusion is flowing along with the metal 
| itself there is still strong evidence of the distortion 
|of the streamlines. At times, small air bubbles were 
| accidentally introduced along with the glycerine, 
| flowed down through the die along with the latter and 
| produced very great distortion in their neighbourhoods. 
In view of the importance, from the point of view of 
the “ cast ” of the wire, of the angle at which the metal 
|emerges from the die, a typical example of the flow 
| which takes place when the drawing is asymmetrical is 
| reproduced in Fig. 10. The differences in the deforma- 
| tion on the two sides of the wire are very clearly shown. 
| Conclusions—Without making too strong claims 
|at the present time, it is felt that the cumulative 
evidence presented is sufficient to justify the belief 
that, qualitatively, and at any rate to some considerable 
|extent quantitatively, the method which has been 
described agrees with actual fact. The ease with which 
the streamlines can be obtained makes the method 
qualitatively of real practical utility, although it should 
| be pointed out that the analysis of the results where 
quantitative information is required is a distinctly 
tedious process. The fact that a two-dimensional 
| solution is all that can be obtained by this process 
| must be borne in mind, but in those cases where the 
deformation is symmetrical this is probably a faithful 
reproduction of the flow, at any rate on sections parallel 
to the axis of the section. It should, perhaps, be 
| pointed out that such experiments with a fluid cannot 
reflect any aspect of deformation which is due to the 
| vectorial, crystalline properties of the metal. For 
}example, Taylor and Quinney have shown, and this 
| has been c« mfirmed by Siebel, that when an unworked 
|rod is drawn through a die, the shear occurs almost 
entirely in the first pass, and thereafter remains essen- 
tially unchanged. As a result, the shape of the wave- 
| front after the first pass does not coincide with that 
due to subsequent passes of the already cold-drawn 
material. It is clear that the behaviour of the latter 
cannot be exactly duplicated by the flow of a fluid; 
all that the latter can do is to provide a picture of the 
deformation of the original, isotropic metal. 








FUNDAMENTAL DIMENSIONS IN 
ELECTRICAL SCIENCE.* 


By Sir James B. Henperson, D.Sc., LL.D. 


Many suggestions have been proposed during the 
last thirty years for fixing arbitrarily the dimensions 
of either », or K, the magnetic permeability or electric 
permittivity of a vacuum, with the object of eliminating 
the dual system of dimensions for each of the quantities 
occurring in the science. The object of the present 
paper is to show that if, as is now generally admitted, 
all magnetic phenomena are in fact electromagnetic, 
and Ampere’s theory of molecular or atomic circuits 
displaces the two-fluid theory upon which our present 
treatment of the subject is based, there is no necessity 
to make an arbitrary choice of the dimensions of 
either 4, or Ky, as both are determined, and also to show 
that Maxwell forecast this conclusion if Ampere’s 
theory were finally proved to be the correct one. 

The fundamental equations of the science are the 
following : 

(1) 
(2) 
(3) 
(4) 


f=ee/K 

f= mm'/por* . 
dejdt ; 
i= iivdsds'/A’r 
The angular co-ordinates are omitted in equation (4) 
as they do not affect dimensions, which we are alone 
to consider. 

It is customary in many text-books to limit these 
equations to particular systems of units,e.g., equation (1) 
to c.g.s. electromagnetic units, &c., but in studying 
dimensions it is highly desirable to be able to discuss 
the problem apart from any particular system of units, 
more especially units which have been associated for 
many years with assumed dimensions of po or Ky. 

The system introduced in the teaching of dynamics 
about fifty years ago by Professor William Stroud, 
which has done so much for the dimensional teaching 
of all the other branches of physics, provides us with 
the means of carrying out this discussion. A paper 
on the Stroud system is to be found in ENGINEERING, 
vol. exvi, page 409 (1923). 

Fifty years ago it was customary to limit the equations 
in dynamics to particular units, and Professor Stroud 
| did a good service in showing that such a limitation was 
| illogical. By way of an example, take the equation 
f=ma, which is based upon Newton’s definition 
of force, and upon the definition of unit force as that 
| force which, acting upon unit mass, gives it unit accelera- 
|tion. There is no mention in the latter definition of 
any particular units, any mass may be used as a unit 





* Paper read before Section G of the British Associa- 
| tion, at Norwich on Tuesday, September 10, 1935. 
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of mass and any acceleration as a unit of acceleration, 
and the equation states that the product of the two is 
a unit of force, e.g., 10 tons x 60 miles per hour per 
minute, is a unit of force which can be compared with 
any other particular unit of force, e.g., 1 ton weight 
= 1 ton x 32 ft. per second per second, by simple 
arithmetic. 

Let us apply this system to the fundamental equa- 
tions in electrical science. Let each symbol contain 
its own dimensions and particular units. Equation (1) 
is based upon Coulomb’s experiments and upon a 
definition of unit e as that quantity which placed at 
unit distance from an equal quantity repels it with 
unit force. Note particularly that no units are specified, 
and to introduce particular units involves a limitation 
of the equation ; f may be in any units of force, r in 
any units of length, K, contains its own dimensions, 
still unknown, and the substitution in the equation 
must give the square of a quantity of electricity ; 
or conversely, if e is in Coulombs, e’ in ampere-hours, 
and r in feet the substitution in the equation must 
give a force. 

Turning now to our fundamental equations, in which 
we assume every symbol contains its own dimensions 
and particular units, we get by comparing the dimen- 
sions of equations (1) and (4) and using (3) : 

A’ = K, V? where, V is a velocity. - (5) 

Similarly, by equating the dimensions of equations 
(2) and (4), we get 

m=iLVvmjA . . . (6) 

We can get a third connection between A’, py, and K, 
from the velocity of the electromagnetic waves, but as 
Maxwell’s proof is based upon the equivalence between 
an electric circuit and a magnetic shell bounded by the 
circuit involved in the equation m = i L, which may 
be considered only to be true in certain units, we cannot 
use this equivalence because it is not explicitly involved 
in our four equations. We can, however, use equation 
(6) as our expression for the connection between m 
and i, which differs only in having ./ u,/A’ as a factor. 

The result of this application to the simplest case of 
wave motion is given in an appendix, and is :— 

Om 1/K,VpiA . +» . (7) 
From (5) and (7) we get A’ = 1/y, and Kyu, = 1 
which naturally agree with Maxwell’s results, but have 
been derived without reference to any particular 
units. 

Ampere’s Theory of Magnetism.—Let us now compare 
equations (2) and (4) upon the assumption that Ampere’s 
theory holds that all magnetic phenomena in matter 
are due to electric currents circulating in the molecules 
of the matter, the molecular currents being polarised 
by the action of any external electric circuit. This 
theory is now generally accepted in the light of recent 
advances in our knowledge of electrons and the part 
they play in the constitution of matter. 

In addition to equation (6), which comes from equat- 
ing the dimensions of (2) and (4), equation (2) must 
also be a particular integral of equation (4) and every 
symbol in (4) must find its dimensional counterpart 
in (2). The simplest and most obvious solution is :— 

A’= ff, . : ° - (8) 

aeti . . Eee 
or Maxwell’s equivalence between an electric circuit 
and a magnetic shell becomes a dimensional identity 
independent of units; possibly they are different 
aspects of the same phenomena in the same apparent 
a as a vortex and its core. It follows from 
(7) that 


@K=1 . . . .(10) 


and both A’ and yp, are numerics. 

This simple solution has the great advantage that, 
since w» is a numeric, the dimensions of all electric 
and magnetic quantities are expressible without 
ambiguity in terms of M, L and T, and these dimensions 
agree with those of Maxwell’s electromagnetic system. 
The electrostatic units, of course, remain as units, but 
they have the same dimensions as the electromagnetic 
ones, and all units of the same quantity are connected 
merely by numbers as in all other branches of physics. 

There is another mathematical solution which makes 
equation (2) a particular integral of equation (4). If, 
as is frequently stated, », depends only upon the 
medium, A’ must contain p, as a factor, the other 
factor being required to balance the dimensions 
between m and iL twice over. If we write A’ = 
Ho/ He? = 1/p, we get the same solution as was given 
above upon the two-fluid theory of magnetism, which 
did not assume that equation (2) was a particular 
integral of equation (4). It seems strange that jo, 
which is supposed to depend only upon the medium, 
should also be the factor required to balance the 
dimensions between m and iL. This solution does 
not help in any way to simplify the science, but gives, 
upon Ampere’s theory, the same results as are obtained 
upon the two-fluid theory. This solution is not 
mentioned by Maxwell in connection with Ampere’s 


theory, but he attaches, as we shall see, great impor- 
tance to the simpler solution. 

Mazxwell’s Opinion of Ampere’s Theory.—In Volume 
II of his treatise, Maxwell deals first of all in Part ITI 
with magnetism from the two-fluid theory point of view, 
on a parallel with electrostatics and in Art. 428, page 
54, he states :—‘‘ The magnetic induction is a quantity 
of the nature of a flux, and satisfies the same condi- 
tions of continuity as the electric current does.” In 
Part IV he deals with electromagnetism and shows that 
an electric circuit is magnetically equivalent to a mag- 
netic shell bounded by the circuit, and that the distri- 
bution of magnetic flux corresponds with the distri- 
bution of velocity in a free vortex having the circuit 
asits core. In illustrating the distribution of magnetic 
flux around a circular current circuit, he employs a 
diagram taken from Sir Wm. Thomson’s paper on 
vortex motion (Fig. XVIII). 

In Chapter IX he develops the general equations of 
the electromagnetic field, from which the following 
quotations are taken :—Art. 614: ‘“‘ When the magneti- 
sation of the medium is entirely induced by the magnetic 
force acting on it, we may write the equation of induced 
magnetisation, B = » H, where yp is the coefficient 
of magnetic permeability, which may be considered 
a scalar quantity, or a linear or vector function operat- 
ing on H, according as the medium is isotropic or not.” 
Art. 615: ‘ These (referring to equations) may be 
regarded as the principal relations among the quantities 
we have been considering . . . There is one result, 
however, which we may obtain by combining equations 
(A) and (E) and which is of very great importance. 
we suppose that no magnets exist in the field except in 
the form of electric circuits, the distinction which we 
have hitherto maintained between the magnetic force 
and the magnetic induction vanishes, because it is 
only in magnetised matter that these quantities 
differ from each other.” 

** Aecording to Ampere’s hypothesis, which will be 
explained in Art. 833, the properties of what we call 
magnetised matter are due to molecular circuits, so 
that it is only when we regard the substance in large 
masses that our theory of magnetisation is applicable, 
and if our mathematical methods are supposed capable 
of taking account of what goes on within the individual 
molecules, they will discover nothing but electric 
circuits, and we shall find the magnetic force and the 
magnetic induction everywhere identical. In order, 
however, to be able to make use of the electrostatic or 
of the electromagnetic system of measurement at 
pleasure we shall retain the coefficient », remembering 
that its value is unity in the electromagnetic system.” 
The last sentence of the above paragraph seems to 
indicate that thinking of these problems in particular 
units obscures a clear view of dimensional problems. 
Maxwell might have concluded this paragraph thus :— 
If Band H are identical and » undimensional the electro- 
static system of dimensions, which assumes yp to be 
dimensional, disappears. 

Art 638. “In our investigation of magnetic phe- 
nomena, in Part III of this treatise, we made no 
attempt to account for magnetic action at a distance, 
but treated this action as a fundamental fact of experi- 
ence. We therefore assumed that the energy of a 
magnetic system is potential energy, and that this 
energy is diminished when the of the system 
yield to the magnetic forces which act on them. If, 
however, we regard magnets as deriving their pro- 
perties from electric currents circulating within their 
molecules, their energy is kinetic, and the force between 
them is such that it tends to move them in a direction 
such that if the strengths of the currents were main- 
tained constant the kinetic energy would increase. 
We must now regard a magnet as containing a finite, 
though very great, number of electric circuits, so that 
it has essentially a molecular, as distinguished from a 
continuous structure. If we suppose our mathematical 
machinery to be so coarse that our line of integration 
cannot thread a molecular circuit, and that an immense 
number of magnetic molecules are contained in our 
element of volume, we shall still arrive at results similar 
to those of Part III, but if we suppose our machinery 
of a finer order, and capable of investigating all that 
goes on in the interior of the molecules, we must give up 
the old theory of magnetism, and adopt that of Ampere, 
which admits of no magnets except those which consist of 
electric currents. We must also regard both magnetic 
and electromagnetic energy as kinetic energy, and we 
must attribute to it the proper sign, as given in Art. 
635. In what follows, though we may occasionally, 
as in Art, 639, &c., attempt to carry out the old theory 
of magnetism, we shall find that we obtain a perfectly 
consistent system only when we abandon that theory 
and adopt — theory of molecular currents as 
in Art. 644. The energy of the field therefore consists 
of two parts only, the electrostatic or potential energy 
and the electromagnetic or kinetic energy.” 

Maxwell’s vision in the above quotations is wonderful. 
Our mathematical machinery is now so fine that it 








penetrates not only the molecule but also the atom 








itself,and Ampere’s theory of magnetism is now gene- 
rally adopted by physicists. The combination of this 
theory with the application to electrical science of 
Professor Wm. Stroud’s system of working in symbols, 
apart from particular units, shows clearly that the only 
solution which is typical of the Ampere theory alone 
leads to the disappearance of the whole of the electro- 
static system of dimensions, and every quantity in 
electrical science has its dimensions in terms of M, L 
and T alone and these dimensions agree with Maxwell’s 
electromagnetic system. So far as the practical 
working of the science is concerned, it is indifferent 
whether we consider the increased magnetic flux in 
iron as being due to increased permeability or increased 
magnetomotive force due to the polarisation of the 
electronic orbits, and the present method of varying the 
permeability may be retained, but with the difference 
that py» is a numeric, 


APPENDIX. 


Maxwellian Wave Velocity.—It is necessary first of 
all to develop the equation to the magnetic circuit, 
i.e., the connection between m and é, and in order to 
avoid all assumptions of a physical nature about this 
connection, let us simply equate the dimensions of 
tance r equations (2) and (4), which gives 


=iLvp,/A> 
whence the force between a magnetic pole m and a 


long straight conductor carrying a current i at a dis- 
tance r from it is given by :— 
f= 2im/rv oA’ 
and the magnetomotive force in going once round the 
circuit is :— 
MMF = 4m i/V yA’. 

Let us now apply these results to the simplest case of 
wave motion, the waves being polarised in the direction 
OX and moving in the direction OZ, the magnetic 
forces being parallel to OY. 

Let 
vector potential of B, 
density of electrical displacement, 
current density, 
electromotive intensity, 
magnetic force, 
magnetic induction. 

Following Maxwell, let us express u in terms of F 
and Z and also in terms of F and ¢ and equate the two 


expressions. anak, 
Consider a small square of unit side in the plane YZ 


with its sides parallel to the axes. Taking unit pole 
once round it, the MMF in the circuit is given by :— 

—dbjdz=42u/4/mA, also Bad F/dz = pod, 
whence — db/dz = — d B/dz/p. = — @F/d2/py = 


4nu/\/ Ho A’, or 


“= 


tortet 2 
una 


til 


1 /ax ar 
aa NV wd2 

Since F varies with time, 6, B, P, e, and u at a point 
all vary similarly, and since u = de,/ dt and ¢,; = 
K,P/4 7, also P = d B/dt = d F/dt, we get:— 

u = Kyd P/dt/40 = Ky F/dt/47. 
Equating the two expressions for u we get, 
x, fF. ./L OF 

oa N/ pp a2?” 


whence - 

Pash PS 

K, J Ho 
This is the most general expression for the velocity 
of the waves to be derived from the four fundamental 
equations, to which we can now apply any physical 
assumptions not involved in these four equations. If 
Ampere’s theory of magnetic phenomena holds, the 
simplest solution is given by A’ = pp and thenc* Ky, = 1 
which agrees with K, V? = 1 derived from equations 
(1) and (4), and p, isa numeric. The standard solution 
of the two-fluid theory of magnetism is given by 

A’ = 1/j, whence c*? Ky po = 1. 








TROLLEY 'BUSES FOR THE LONDON 
PASSENGER TRANSPORT BOARD. 


TuE recent decision of the London Passenger Trans- 
port Board to replace trams by trolley "buses over some 
90 miles of route, which is equivalent to one-quarter 
of the routes now served by electric cars. has necessarily 
meant the provision of a large number of appropriate 
vehicles for that purpose. No less than 252 of these 
are, in fact, now being constructed by Messrs. The 
Associated Equipment eo Limited, Southall, 
and, though their design closely follows that of an 
experimental unit which was placed in serviee some 
twelve months ago, they contain some novel features 
to which brief reference may primarily be made. 
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Perhaps the most interesting of these is the provision s rm 
of two besturies which can ~~ connected in he and TROLLEY "BUS FOR LONDON PASSENGER TRANSPORT. 
used, in event of the overhead supply failing, to run 
the vehicle into a less congested thoroughfare. The) wessrs. THE ASSOCIATED EQUIPMENT COMPANY, LIMITED, ENGINEERS, SOUTHALL. 
same means can also be employed for reversing the ’ 
bus, should the normal turning-circle overhead equip- 
ment not be available, or for moving it in the depot 
without changing the trolley from one overhead set 
of wires to another. 

An illustration of one of the new vehicles appears in 
Fig. 1, while the design of the chassis will be clear 
from Fig. 2. As will be seen, they are of the six-wheel 
type, but, in spite of the additional electrical equip- 
ment, the weight of the chassis has been so reduced 
that it has been possible to employ 70-seater bedies. 
In fact, the chassis, including the regenerative braking 
equipment described below, and the motor generator 
and battery shunting apparatus weighs only 4 tons 
12} cwt 

Tarning to the construction of these "buses in more 
detail, the ckassis has a wheelbase of 18 ft. 7 in., the 
distance between the centres of the rear axles being 
ft. The front track is 6 ft. 5} in., and the rear track 
6 ft. 6 in., while the overall length of the body is 30 ft., 
and the overall width 7 ft. 5} in. Both front and rear 
wheels are fitted with 10-5-in. by 20-in. tyres. The 
turning circle is 64 ft. The frame is of channel-section 
nickel steel with a maximum depth of 11} in. and is 
swept up over the front and rear axles to allow a laden 
frame height of 1 ft. 11 in. It is braced by large 
diameter tubular cross members. The frame is sup- 
perted on the front-axle beam through 34-in. semi- 
elliptical springs with solid eyes, the beam itself being 
a nickel-steel drop forging, and the hubs and swivel axles 
heing made of high-tensile steel stampings. Similarly, 
the rear axles are attached to cantilever springs 4 ft. 9 in 
long and 34 in. wide, which swivel at their centres on 
steel castings. These castings are riveted to the frame 
side members end are connected by a large diameter 
cross tube. The axles themselves are of the fully 
floating type, the hubs running on roller bearings and 
being fitted with oil seals of the bellows pattern. The 
axle casings are single nickel-steel forgings and carry 
the underslung worm in a detachable casing. The 
worm housing of the forward rear axle carries a third 
differential, through which the rearmost axle is driven 
by a short propeller shaft. This third differential 
distributes the drive evenly to all four wheels and thus, 
it is claimed, relieves the worm of any excessive load 
due to uneven inflation or tyre wear. The driving and 
brake torque reactions are taken up by a chrome- 
vanadium steel torque blade, which is placed between 
the axle casings. The rear axle ratio is 10-33 to 1. 

Each ‘bus is driven by a 80-h.p. 500-volt motor, 
which was manufactured by Messrs. English Electric 
Company, Limited, Kingsway, London, W.C.2, and, as 
will be seen from Fig. 2, is placed within the chassis side 
frame on a resilient mounting and behind the legal 
lv-in. ground clearance This disposition has been 
rendered possible by the design ot the ‘ hassis and as 
the top of the motor is level with the top of the frame, 
it has enabled a straight drive to the rear axle to be 
obtained under average load conditions, As will also 
be seen from the same illustration the drive consists 
of a single propeller shaft which is fitted with Spicer 
type needle roller bearing couplings. As the drive is 
straight, these couplings will operate with a minimum 
of angularity 




















The shunt field resistances are mounted on the 
chassis side frame. On the other hand, the starting 
resistance, in accordance with the recent practice of 
the Associated Equipment Company, is, as shown in 
Fig. 2, placed in front of the frame and is swept by 
the exhaust from the air brake equipment, which is 
described below. The result is that the heat dissipation 
rate is so much improved that during tests carried out 
in conditions approx.mating to fog operation, the 
temperature of the resistance elements was found to 
have been lowered by 43 deg. C. Both sets of resist- 
ances are supported on “dry spot” insulators. 

An interesting feature about the control system is 
that normal overloads are dealt with by line contactors, 
which are fitted with automatic re-sets. These re-sets 
operate as soon as the master controller is returned to 
its “‘off"’ position. Serious overloads are, however, 
dealt with by circuit-breabers, which are mounted in 
the cab. The setting of tnese breakers is, of course, 
higher than that of the contactors. The current is 
supplied to the motor and control equipment through 
two trolley arms with light-weight bases and _ slider 
heads, the general arrangement of which will be clear 
from Fig. 1. It may be noted that the London Passenger 
Transport Board are the first undertaking to use slider 
collection on a large scale. The electrical circuits are 
titted with ‘double band”’ radio choke coils and a 
lightning arrester, these being placed at the base of the 
trolley arm, as shown in Fig. 1. 

As will be seen from Fig. 2, particular attention has 
been paid to the arrangement of the connecting . 
cables, These cables are of the “cab tyre type, and are . 3. MororR anD COMPRESSOR. 











GENERAL VIEW OF CHASSIS. 
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23,400-TON P. & O. LINER 


ENGINEERS AND 





‘“ STRATHMORE.” 


CONSTRUCTED BY MESSRS. VICKERS-ARMSTRONGS LIMITED, SHIPBUILDERS, BARROW-IN-FURNESS. 




















She rode with comfort through the 60-m.p.h. 


The auxiliary electrical equipment consists of a motor | builders. 
to 70-m.p.h. gale, the best tribute to her performance, 
perhaps, being that of the large number of guests of 
carried in rubber bushes. These bushes are supported | are connected in parallel for lighting purposes, but, as | Messrs. The P. & O. Company who were on board few 


bundled into separate groups, these groups being bound ; 
with bias-cut insulating tape and finally covered with | generator which supplies the 24-volt lighting circuits | 
insulating paint. Each cable unit is jig-formed and | and charges two nickel-iron batteries. These batteries | 


on metal clamps so that any group can be readily | already mentioned, can also be connected in series for | found it necessary to fail to appear at meals. 
detached. It may also be noted that the main cable emergency manceuvring. | The Strathmore, like the other recent P. & O. liners, 
group is housed in the channel section of the frame,| The majority of the bodies for these new “buses were | the Strathnaver and Strathaird, was built by Messrs. 
which is closed by an aluminium shield to give protection | hyjjt by Messrs. Metropolitan-Cammell-Wayman Motor | Vickers-Armstrongs Limited, at Barrow-in-Furness. 
against mud and grease. This screen can be seen in| Bodies, Limited, Broadway, London, S.W.1, and their Although a little larger, she is not greatly different in 
Fig. 3. _ | general appearance will be gathered from Fig. 1. They | dimensions from these two ships, but differs from them 
Control both of the power and of the regenerative | are of that Company’s metal construction, one of the | Tadically in that she is fitted with geared turbines in 
braking is effected by one pedal through a master | features of which is that the outer panelling is secured | Place of the electric drive which, first adopted on the 
controller, which is placed under the driver's seat. The | hy wood screws to the inner skin and is readily replace- | Viceroy of India, was also employed in the Strathnaver 
forward movement of this pedal operates the various | able in event of damage. The vertical pillars are of | and Strathaird. The shaft horse-power of the Strath- 
contactors, which first cut out the starting resistance | tubular construction, the lower deck floor bearers are | More is 24,000, and it would appear from her perfor- 





ind then weaken the shunt field of the motor. As the 
pedal and master controller are returned to their “ off” 
positions, the shunt field is first strengthened and 
regenerative braking is obtained until a speed of about 
12 m.p.h. is reached. The rheostatic brake circuit is 
then completed and operates down to a speed of 4 m.p.h., 
the change-over being made without opening the circuit 
or loss of braking effect. The retardation does not 
exceed 4 ft. per second per second irrespective of the 
speed or position of the controller, so that both the 
transmission and the passengers are protected from 
shocks. The rheostatic brake also comes into operation 
automatically if the trolley comes off the line or the 
voltage fails, so that the *bus is checked and the motor 
and equipment are protected from over-voltage. 

In addition to the electric braking, compressed-air 
brakes are provided on both the front and rear wheels. 
These are supplied by an air compressor which is driven 
by a 500-volt motor and can maintain a pressure of 
85 lb. per square inch in a steel reservoir with a capacity 
of 750 cub. in. This compressor, as shown in Fig. 3, is 
fixed on rubber mounting on the chassis, while the 
frame cross tube is used as a silencer for the intake. 
In these ways it is hoped to overcome the noise and 
vibration which has often been the subject of complaint 
in connection with this type of plant. Particular care 
has also been given to the lay-out of the air system, so 
the number of rubber connections has been reduced to 
one. All quick-release valves and rubber valve seats 
have also been eliminated. The front brake shoes are 
operated from cylinders whose piston rods pass through 
the swivel pins so that braking is unaffected by the 
steering. The brakes on the rear wheels are operated 
through a common cross-shaft at the bogie centre from 
two 
of t The brake drums are of ribbed and 


he rear axles. 


machined cast iron and each provides a braking surface | 


17 in. in diameter. The emergency hand brake 
Operates eight independent brake shoes on the rear 
wheels, 





. . | 
cylinders on a frame cross member just forward | 


steel pressings, and the upper floor is supported on a 
metal framework. The roof framing is of aluminium 
| channel-section castings, which are connected to the 
| cantrails and tubular pillar tops by mild-steel brackets. 
| Entrance is gained to the vehicle by an enclosed plat- 
| form, which has a cut-away rear panel to provide an 
| emergency exit. On the top deck, which is approached 
| by a right-angle staircase, there is a second emergency 
exit through the hinged rear panel window. The windows 
lare of the half-drop type and to promote ventilation 
| intake ventilators are fitted to the front of both saloons. 
| In the upper saloon there are also four ‘‘ Ashanco’”’ venti- 
| lators. 


j 
| 











|THE PENINSULAR AND ORIENTAL 
LINER ‘* STRATHMORE.”’ 


| A NOTABLE addition has been made to the P. & O. 
| fleet by the completion of the S.S. Strathmore, which 
| carried out her speed and manceuvring trials on the 
| Clyde on the 14th and 15th inst. and arrived in the 
| Thames on Tuesday, the 17th. She is the largest and 
fastest vessel yet built for the company, and on her 





| leave on October 26, is expected to make record time. 
| In the meantime she is to carry out a cruise to Portugal 
and Madeira, which will give a favourable opportunity 
|for running-in. The Strathmore, which, as will be 
| seen from the illustration above, is a handsome vessel, 
| has an overall length of 665 ft., a length between 
| perpendiculars of 630 ft., a moulded breadth of 82 ft., 
}and a displacement of 28,400 tons. The gross regis- 
| tered tonnage is 23,427-9. She has accommodation 
for 445 first-class and 665 tourist-class passengers, 
The vessel came round to Tilbury during the remarkable 
September gale of the 16th and 17th inst., and the 
conditions afforded an excellent and unexpected 
opportunity of observing her sea-going qualities. 
|These must have passed the expectations of her 


first trip to Bombay, for which she is scheduled to | 





| 








mance on trial that she is likely to fulfil the wish of 
her owners and break the London-to-Bombay record 
on her first trip. On the speed trials she showed an 
average of 21.910 knots on two runs and made a best 
run of 22.277 knots. These results, which are con- 
siderably ahead of contract figures, were made in the 
early stages of the gale and under very unfavourable 
conditions. There is little doubt that they could be 
improved on. 

The main machinery of the ship was constructed by 
Messrs. Vickers-Armstrongs, her builders. She has 
twin four-bladed propellers of the built-up type with 
manganese-bronze blades secured to cast-steel bosses. 
The blades were manufactured by Messrs. J. Stone 
and Company, Limited, of Deptford. The propeller- 
shafts are driven at 112 r.p.m. through single-reduction 
gearing. The turbines, which are of the Parsons type, 
have three cylinders, high-pressure, intermediate and 
low, working in series and driving separate pinjions 
engaging with the main gear wheel. They run at 
1,715 r.p.m. The main condensers are of the Weir 
Regenerative type and are suspended below the low- 
pressure turbine casing. The boilers are of the 
Babcock & Wilcox high-pressure marine type, built by 
Messrs. Vickers-Armstrongs under licence. The blow- 
off pressure is 450 lb. per square inch, and the steam 
temperature 725 deg. F. There are four large boilers 
and two small ones, the total steam-generating surface 
of the large boilers being 29,860 sq. ft., and of the two 
smaller ones, 7170 sq. ft. They burn oil under the 
forced-draught, closed-air-duct system with open 
stokeholds. The air is supplied by five double-inlet, 
electrically-driven fans built by Messrs. J. Howden and 
Company, Limited, of Glasgow. The oil-fuel installa- 
tion was supplied by Messrs. The Wallsend Slipway and 
Engineering Company, Limited, of Wallsend-on-Tyne, 
It is of interest to note that this is the first P. & O. 
liner in which Babcock and Wilcox boilers have been 
adopted. 

The Weir closed-feed system is employed, and the 
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main feed pumps, which were supplied by Messrs. | latter is to be published separately later in the year, | equivocal meaning. The tables and data are ef an 


G. and J. Weir, Limited, of Glasgow, are of the steam- 
turbine-driven type. The two main circulating pumps, 
constructed by Messrs. W. H. Allen, Sons and Company, 
Limited, of Bedford, are each capable of delivering 
16,000 gallons per minute against 21-ft. head. The 
sanitary and bilge pumps were supplied by Messrs. 


Drysdale and Company, Limited, of Yoker, Glasgow. | 


The electric-generating machinery consists of three 
turbo-generators constructed by Messrs. The British 
Thomson-Houston Company, Limited, of Rugby, each 
having an output of 500 kW to 550 kW and generating 
direct current at 220 volts. The turbines, which run at 
5,000 r.p.m., drive the generators at 500 r.p.m. through 
single-reduction double-helical gears. The turbines 
are designed to work with steam at 400 lb. per square 
inch and 700 deg. F., but are capable of withstanding 
the full boiler pressure of 450 lb. at 725 deg. F. 
emergency generator is a 110-kW, six-cylinder Diesel- 
engine set constructed by Messrs. W. H. Allen. It is 
started by compressed air stored in bottles which are 
kept always charged. 








NOTES ON NEW BOOKS. 


In putting on record the history of Shipbuilding and | 
Repairing in Dublin, 1901-1923, Mr. John Smellie, | 
one of the founders of the Dublin Dockyard Company, 
has set an example worth following by others who can 
write at first hand of the struggles and achievements 
of the once-flourishing shipyards which the depression | 
has overwhelmed. There is still hope that some, now | 
moribund, may eventually survive ; but many others, | 
well known and even famous in their day, have been | 
blotted out after a fashion rather suggestive of the | 
Roman ploughs on the site of vanquished Carthage. 
They deserve a better fate than befell those earlier 
yards, smaller individually but even more numerous, 
which succumbed in the “ hungry ‘forties,’ whose very 
names are now forgotten. Several factors contributed 
to the demise of the Dublin Dockyard. Labour 
troubles gave the decisive blow, but, as in the case of 
Whitby shipbuilding, local inertia seems to have been | 
largely responsible, and although not obviously stressed, | 
the effect of political changes is evident in the later 
years. The author gives such a calm, almost dis- 
passionate, account of the delays and obstructions 
which undermined the work of twenty years in reviving 
shipbuilding on the Liffey, that criticism is rather | 
disarmed. The technical historian may wish for more 
detailed particulars of the Company’s work, and 
the value of some descriptive matter intended for 
the general reader is, perhaps, open to question ; 
but as an outline of the difficulties which beset the | 
industrial venturer of the present day, especially in | 
the “heavy” industries, and an indication of the | 
amount of time and energy that executive officials are | 
obliged to expend, which might be so much better | 
employed, the narrative is worth reading. An intro- | 
ductory section deals with the development of the 
port from 1707 onwards, and a foreword is contributed 
by Sir John Purser Griffith, M.Inst.C.E., who was 
engineer-in-chief to the Dublin Port and Docks Board | 
from 1899 to 1913. The book is published by McCor- | 
quodale and Company, Limited, Glasgow, at the | 
price of 68. net. 


The rapid advances which have taken place in applied 
chemistry during the last few years have rendered 
necessary the publication of an _ ever-increasing | 
quantity of technical literature dealing with the various | 
aspects of the subject. In Thorpe’s Dictionary of 
Applied Chemistry, Supplement, vol. ii, N to Z, by | 
J. F. Thorpe, F.R.S., D.Se., C.B.E., and M. A. | 
Whieley, D.Sc., F.L.C., price 60s. net, we have a notable 
additional volume this well-known publication, 
which deservedly remains the standard dictionary on 
applied chemistry. The authors have been assisted 
by a number of eminent contributors, and the various 
subjects have been dealt with in the able manner which 
is characteristic of the whole dictionary. Special refer- 
ence must be made to some outstanding sections, 
including Professor Partington’s contribution dealing 
with the utilisation of atmospheric nitrogen; Dr. 
Dunstan's survey of current development in petroleum 
technology ; Dr. J. W. Baker's detailed account of the 
more recent studies on tautomerism; and Professor | 
Lander’s comprehensive survey of developments in 
the production of oil and petrol from coal. In the 
latter, Professor Lander details the three well-known | 
processes, viz., low-temperature carbonisation, direct | 
hydrogenation and the hydrogenation of carbon mon. | 
oxide, reference being made to the extensive researches 
carried out by the Fuel Research Board under his | 
personal supervision. This supplement maintains the 
high standard of the volumes of the original dictionary ; 
it has been planned with economy and simplicity and | 
the subject-matter well proportioned, but it is to be | 
regretted that this supplement contains no index. The 


*o 





The | 


| road curvate it is specially useful because the wheels 


| and will comprise an index, and a glossary of the — 
recent chemical terms and phrases. 


In the process of designing and constructing retaining | 

| walls an engineer must deal more or less separately | 
| with each case, since the most economical type of 
| structure for a specified set of conditions depends upon 
}a number of factors that cannot easily be grouped 
| together to form a general statement of the problem. 
| Moreover, the present theory of earth-pressure on 
| retaining walls is by no means complete. The most 
reliable course to pursue in these circumstances is, 
| therefore, that of studying the procedure followed in 
| modern practice—particularly so with reference to 
the repair and extension of existing works. This way 
of approach on the part of a student also enables him 
to take into account the advantages offered by the 
| latest types of machinery used in this class of work. 
| With this end in view, Mr. O. Mund and Professor O. 
| Colberg have prepared a treatment of the subject under 
| the title of Stiitzmauern Grundbau, the four volumes 
| of which are being published in serial form by Wilhelm 
| Ernst und Sohn, Berlin, at a price of 6.60 marks per 
part of 96 pages. A well-arranged combination of 
theoretical considerations and descriptive matter 
relating to actual structures, which is illustrated by 
means of a large number of photographic reproductions 
and dimensioned drawings, is used to elucidate the 
various principles involved in the subject under 
examination. The complete treatise should therefore 
be of real service to those interested in this sphere of 
engineering, as well as to students who are in search 
of means of correlating theory with practice. Since 
the authors describe the latest methods utilised in the 
repair and construction of retaining walls, in the course 
of which reference is made to literature on the matter, 
the book may be regarded as a technical survey of 
modern developments in this direction of progress. In 
so far as it is possible to judge from the part of the 
treatise before us, the work may be recommended as a 
practical treatment, but the cost of the set of four 
volumes would seem to be excessive—at least, for 
English readers. 





A small book on Setting Out Road Spirals with 
standard tables and formule, by A. Thorn, Ph.D., 
D.Se., has just been published by Sir Isaac Pitman 
and Sons, Limited, London, price 2s. 6d. net. The 
figure of curve chosen by the author is the clothoid, 
as the best all-round curve for road or railway work, 
either as a transition to a circular curve or for the 
complete bend. This curve has the property that the 
angle turned through is proportional to the square of 
the distance from the origin. It can be set out in 
either direction from any interior point, can be extended 
so as to take half the total bend, and the chainage can 
be carried right through at the first operation. For 


of a car would be turned throughout the movement 
at a uniform rate and the speed of the car is uniform. 
The equations are fully worked out; tables are given 
for the co-ordinates and deflection angles, for correc- 
tions, and for converting radians to degrees, and the 
setting out of the simple and compound curve is given 
with illustrative sketches. 


Ship ventilation, although long dependent upon 
methods and apparatus of almost primitive simplicity 
is by no means a simple problem, and the difficulties of 
its solution have been greatly increased by recent 
tendencies in the design and construction of ships. 
Better safeguarding against fire risks, the peculiar 
needs of various perishable cargoes, the provision of a 
standard of comfort in passenger accommodation 
comparable with that of a good hotel (and probably, 
in this respect, much above that regarded as adequate 
in most of the passengers’ own homes), and the use of 
high-speed ocean-going vessels for slow-speed cruising 
purposes in semi-tropical waters, are typical of the 
causes which have promoted ventilation from being 
an almost incidental question of equipment to the 
status of a major factor in design, practically within 
the last twenty years. The detail design of fans, the 
reduction of avoidable losses in trunking and ducts. 
and the development of air-conditioning plant suitable 
for shipboard use, are some of the directions in which 
considerable improvements have been made within 
this period, and which, with the more familiar basic 
data on the properties of air, and much specialised 
information on distribution, are discussed by Mr. F. L. 
Bullen, M.Inst.N.A., in The Ventilation of Ships, 
recently published by Charles Birchall and Sons, 





Limited, 17, James-street, Liverpool, at 7s. 6d. net. 
The book is a “* compilation ” (to use the author’s own 
expression) and is written primarily for the practical | 
man—terms which in many cases are applied only as 
very faint praise. In this case, however, they carry no | 


eminently practical character—as an example may be 
cited the table of mean temperatures encountered on 
voyages in different parts of the world, and the curves 
giving the output and the range of the air stream from 
punkah louvres with various pressures—and the 
author’s incidental comments on the merits and de- 
merits of different fittings indicate extensive experience 
Diagrams are given of a number of typical ventilating 
arrangements for crew, passenger, and cargo spaces, 
and an appendix contains definitions of the technica! 
terms employed, various miscellaneous formule, and 
examples of the use of the tables. 








CATALOGUES. 


Standard Screws, Nuts and Washers.—A price list of 
standard brass screws, with various shapes of heads, 
nuts, terminals, washers, and terminal tags, as well as 
rolled-thread steel screws, has been received from Messrs. 
True Screws, Limited, The Screw House, 99, Clerkenwell - 
road, London, E.C.1. 

Steels for Automobiles and Aircraft.—A tabular state - 
ment of the chemical analyses and mechanical properties 
of the special steels made for automobile and aircraft 
construction by Messrs. Hadfields, Limited, East Hecla 
and Hecla Works, Sheffield, is given in a form permitting 
easy reference on stiff folding card which has reached us. 


Chimney Pots.—The elimination of down-draughts in 
chimneys is the subject of a catalogue issued by Messrs 
J.H. Sankey and Sons, Limited, Pot Department, Ilford, 
Essex, who make an improved down-draught preventing 
pot, an interesting account being given of chimney 
development from the earliest times. 


Pneumatic and Electric Tools for Aeroplane Con- 
struction.—Messrs. The Consolidated Pneumatic Too! 
Company, Limited, Egyptian House, 170, Piccadilly. 
London, W.1, have prepared a special circular relating 
to the pneumatic, electric, and Hicycle electric tools 
they make especially applicable to aeroplane manu- 
facture. 

Ventilating Fans.—A variety of the many types of 
ventilating fans made by Messrs. James Keith and 
Blackman Company, Limited, 27, Farringdon-avenue. 
London, E.C.4, form the illustrated matter of a folder 
received from this firm. They comprise units for belt 
drive, or with motors of the protected, totally-enclosed, 
and explosion-proof types. 

Electrical Products.—An index of products made by 
Messrs. British Insulated Cables, Limited, Prescot, 
Lanes., classified according to the needs of different 
industries or services, has been received, with a folder 
on Rockbestos A.C.C.A. flexibles for use under severe 
temperature conditions, and also one on Jaydalene 
soldering paste, which is non-corrosive. 


Malleable-Iron Castings.—An account of the history 
of the iron trade, with reproductions of etchings illustra- 
ting early activities, forms the introduction to a booklet 
sent by Messrs. Thomas L. Hale (Tipton), Limited, 
Dudley Port, Tipton, Staffs. It concerns black-heart 
malleable-iron castings, and deals with many of the 
fields of service in which such products can be success- 
fully applied. 

Power Presses.—A sectional catalogue sent by Messrs 
Hordern, Mason and Edwards, Limited, Vulean Works, 
Pype Hayes, Birmingham, deals in a comprehensive 
way with power presses and sheet-metal working 
machinery. The range of tools included is very extensive 
and representative of the most advanced design 
Guillotine shears, spinning, trimming and _ beading 
lathes, and thread-rolling machines are included. 


Gate-End Switchgear.—Messrs. M. and C. Switchgear, 
Limited, Kelvinside Works, Kirkintilloch, Glasgow, 
have issued a pamphlet on their gate-end switchgear, 
which comprises oil circuit-breaker units with economical 
means of isolation, satisfying many conditions where 
complete draw-out gear is not required. In multiple- 
unit form it is specially suitable for conveyor and loader 
control, since the units can be arranged for sequence 
interlocking. 


Presses for Parcelling Materials.—To meet the needs of 
those who have to dispatch newspapers, magazines. 
and other matter of a somewhat similar type, Messrs 
Igranic Electric Company, Limited, 147, Queen Victoria- 
street, London, E.C.4, have introduced the Turica 
packing and wrapping press. A catalogue shows its 
features, and details its mode of operation; the saving 
in twine effected by its use is said to more than cover 
the cost of the press. 


Rust Prevention.—The use of a film of Protexon as a 
means of protection against rust is advocated in leaflets 
received from Messrs. Sternol, Limited, Royal London 
House, Finsbury-square, London, E.C.2. Various 
grades are suitable for spraying, dipping, brushing or 
swabbing. The preparation can be used to remove 
dust from ball and roller bearings after a period in the 
stores, and is suitable for use in engine rooms, power 
stations, &c. 


Magnesium Alloys.—The physical and mechanica 
properties of Magnuminium sand and die-cast alloys 
form the subject matter of a data sheet received from 
Messrs. Magnesium Casting and Products, Limited. 
Buckingham-avenue, Trading Estate, Slough. On 
class of casting is for general work and has high 
mechanical properties, while a second, with a slightly 
lower tensile strength, is for cases where homogeneity 
is of paramount importance 
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FLASH MAGNETISATION FOR EX-| 
AMINING CASTINGS AND FORG- | 


INGS. 
By A. G. Warren, M.Sc., M.LE.E., F.Inst.P. 


A WELL-KNOWN method of examining a steel 
casting or forging consists in magnetising the speci- 
men and dipping it in, or spraying it with, finely- 
divided iron dispersed in a suitable liquid medium. 
Flaws such as fine cracks which emerge to the surface 
are rendered clearly visible, although they may be 
so fine as to be invisible, except under fairly high 
magnification, before spraying. When the parts to 
be examined are small they may be sprayed while 
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siderable labour in winding, while a small number 
of turns requires a heavy current. If inspection has 
to be carried out while the current is flowing, more- 
over, the winding may obstruct viewing. 

The process has been considerably simplified by a 
method developed in the Radiological Branch, 
| Research Department, Woolwich, which has been 
| termed “ flash magnetisation,” the principle and 
|application of which it is proposed to describe 
below. Consider a steel cylinder through which a 
|magnetising coil carrying a current I, Fig. 2, is 
|threaded. The current being established, circular 
| magnetisation in the direction BB is effected. The 
|cylinder forms a closed magnetic circuit, and on 








Fig. 2. 
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in contact with a stationary magnet, 
and large specimens, such as _ turbo- 
generator rotors, have been examined 
a section at a time with the aid of a 
magnet which could be moved over the 
forging.* It is clear that if a fair value 
of flux density is to be obtained, the 
magnet must have a cross-section comparable 
with that of the forging, but when the magnet is 
large its manipulation is difficult. With rotor 


forgings, turbine discs, pressure cylinders, gun 


tubes, &c., of cylindrical form, a separate magnet is, | 


however, unnecessary. A coil having a sufficient 


number of turns to give, with any convenient current, | 


the requisite number of ampere turns may be wound 
through the bore.t The forging is thus circularly 
magnetised, which is an advantage since it then 
gives no evidence of magnetisation except at a flaw, 
and the specimen is not “ dirty ” if it is not effec- 
tively demagnetised after inspection. The number 
of turns actually employed depends upon the current 
available ; a large number of turns involves con- 


* Bailey and Juhlin. “ The Safety of Rotors of High- 
Speed Turbo-Generators of Large Output.” ENGINEER- 
ING, vol. exxx, page 242 (19390). 

+ “The Works of Messrs. C. A. Parsons and Company, 
Limited.” ENGINEERING, vol. cxxxiv, page 675 (1932). 
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switching off the current it is found that well over 
90 per cent. of the magnetism is retained ; it is, 
therefore, unnecessary to maintain the current for 
longer than is required to magnetise the cylinder. 
On closing the switch, the current I grows at a rate 
depending upon the applied e.m.f., the back e.m.f. 
generated, and the resistance of the coil. With 
growth of the primary magnetising current I, eddy 
currents I'l’ circulate in the steel, reducing the 
effective magnetising force in the interior. At the 
surface, however, this anti-magnetising action of the 
eddy currents is non-existent and the intensity of 
magnetisation is determined only by the current I. 
As the inspection that is carried out usually requires 
only effective magnetisation of the superficial layers 
inside and outside the cylinder, the magnetic con- 
dition of the interior has no direct practical interest, 
The switch, therefore, need only be closed long 
enough for the magnetising current I to grow to a 
sufficient value. 


Far from being a disadvantage, the eddy currents 
are definitely useful, since they permit the rapid 
magnetisation of the surface layers. They reduce 
the back e.m.f. generated in the magnetising coil, 
and the current I grows at an extremely rapid rate. 
It can, in fact, be shown, and this has been confirmed 
by means of an oscillograph, that the initial rate of 
rise of the current is limited only by any incidental 
inductance in the circuit. The final approach to the 
ohmic value is slow, but 80 per cent. or so of the 
ohmic value may be reached in a few milliseconds. 
For instance, in a particular case of a gun tube of 
1,680 sq. cm. cross-sectional area a flux density 
of 8,500 gauss was established in the surface layers 
in 4 milliseconds. To establish this flux density 
over the whole cross-section with the coil used 
would have required the injection of flux-linkages 
amounting to 2-57-volt-seconds and the average 
back e.m.f. in the magnetising coil would have been 
640 volts. Actually, owing to eddy currents, the 
average flux density over the whole cross-section was 
only 617 gauss, the flux linkages only 0-187-volt- 
second, and the average back e.m.f. in the coil only 
47 volts. It is thus seen that it is largely owing to 
the eddy currents that it is possible to magnetise 
effectively the surface layers of the steel in a very 
short time. With flash magnetisation the current is 
maintained for a sufficient time to blow a fine fuse. 
A circuit breaker might be used, but so far fuses have 
been found to be more reliable than the commercial 
types of breaker available. The size of fuse em- 
ployed depends upon the duration of application of 
potential desired. The continuous-current carrying 
capacity of the conductor used for the magnetising 
coil need only be very small. It is, in fact, never 
considered. The conductor size is determined 
entirely by the limiting value of the resistance which 
may be permitted. 

For applying the method a simple form of magnet- 
ising loop has been devised. Obviously, it is 
undesirable in the case of a long tube to have to wind 
a conductor through many times. At the same 
time the current available is usually limited. The 
loop actually employed involves but very little more 
manipulation than that of passing a conductor once 
through the tube, although electrically it consists of 
a considerable number of turns. One of the loops is 
shown in position in the photograph reproduced in 
Fig. 1. It is composed of nine lengths of twin 70/36 
flexible wire, plaited 3/3, giving 18 conductors. The 
“rope ” of conductors thus formed is 49 ft. long, 
and, for protection, has been drawn into a canvas 
tube, as will be clear on reference to Fig. 1. At one 
end, the conductors are joined to three-pin plugs, 
six of which are employed. The other ends are 
joined correspondingly to sockets, fastened on a 
supporting base which also carries a two-pin socket 
for connection to the small switch and fuse board, 
shown on the left in Fig. 1. The sequence of con- 
nections is illustrated by the diagram, Fig. 3. One 
end of the “rope” is passed through the cylinder 
and, on placing the plugs in their sockets, a coil of 
18 turns is completed. The effective resistance of the 
coil, including an average length of leads, is about 
4 ohms. On a 500-volt line the ohmic current would 
thus be 125 amperes, but this current is never 
attained. The loop is usually connected in series 
with a 5-ampere fuse and the instantaneous current 
at ‘‘ blow,” after a few milliseconds, is of the order 
of 100 amperes. This is sufficient, in the case of an 
alloy steel, to produce effective magnetisation in a 
tube 2 ft. in diameter and 24 ft. long. Longer tubes 
can, however, be dealt with by the addition of an 
extension loop which increases the effective length 
of the “rope” of conductors to 100 ft. Large- 
diameter tubes of limited length may be magnetised 
by passing the loop more than once, one pass for 
each 2 ft. of diameter being satisfactory. Thus, the 
main loop, without extension, can deal with dia- 
meters up to 2 ft. if the length does not exceed 24 ft., 
or up to 6 ft. if the length does not exceed 8 ft., but 
greater diameters can be dealt with in the more 
susceptible steels. 

The whole process of magnetisation is accom- 
plished in a very short time, The loop is passed 
through the forging, the plugs inserted, the switch 
closed, blowing the fuse, and the loop is removed. 
The tube is then left clear of obstruction and can 





| be sprayed and examined at once. The complete 
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Fig.140. | 


apparatus is easily portable, the main magnetising 
loop, which serves for most purposes, leads, switch 
and fuse board, sprays, &c., all packing into a suit- 
case ; the extension loop, when required, is carried in 
a second, rather smaller, suitcase. It may be men- 
tioned that a much lighter loop will deal with work 
of which the product of the diameter and length in 
feet does not exceed 25, and this will pack into an 
attaché case. 

In conclusion, the author wishes to acknowledge 
his indebtedness to the Ordnance Committee for 
permission to publish this note and also to thank 
the Director of Radiological Research for his interest 
in the development work. 
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(Concluded from page 332.) 


In concluding our account of the Shipping, Engin- 
eering and Machinery Exhibition at Olympia, just 
closed, readers may be reminded that it does not 
purport to deal with the whole of the exhibits. Our 
aim, generally, has been to describe those exhibits 
which are entirely new or which show advance on the 
original design, or those which, though perhaps they 
have been in production prior to the exhibition, 


have not been previously described in these columns. | 


The total display was, then, greater than might be 
inferred from our account and its wide scope reflected 
the wise choice made by the Honorary Committee 
of Experts, whilst the arrangement and conduct of 
the exhibition showed that its organisation, in the 
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disturbing the tappet adjustment. The combustion 
chamber is of the ante-chamber type. The cylinders 
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| flywheel, in an extension of the bedplate and 
jerankease. The ahead drive is through a plate 
clutch and the astern drive is by means of a brake- 
controlled epicyclic gearing. The ahead and astern 
|speeds are the same. A thrust bearing is included, 
and the whole gear is lubricated from the engine 
pressure-lubricating system, in the circuit of which 
|an Auto-Klean strainer is fitted. Special care has 
been taken in the materials of the engine. The 
crankshaft is of nickel-carbon steel having a tensile 
value of between 40 tons and 50 tons per square 
inch, the valves are of special heat-resisting steel, 
and the pistons are of a special aluminium alloy. 
The fuel consumption of the engine when developing 
| 30 brake horse-power is 1-7 gallons per hour of a 
specific gravity of 0-87. The lubricating-oil con- 
sumption is 0-162 pint per hour. 

Another of Messrs. Tangyes’ exhibits was the 
starting apparatus for small multi-cylinder oil 
engines illustrated in Figs. 152 to 155 page 355. It is 
| operated by compressed air and is designed to 
|avoid the use of such air in the engine cylinders 
with the attendant valves or auxiliaries. It 
claimed also that it in most easier to 
}accommodate than an electrical starter of similat 
| capacity, which, moreover, usually involves the 
employment of a battery of accumulators. The 
| apparatus is termed the “ 2}-in. by 3-in. Pneumo- 
Starter,”’ and is designed to use air at a pressure of 
jabout 300 Ib. per square inch, with which it is 
suitable for starting multi-cylinder engines of up 
| to 9 litres displacement. It can, however, be used 
jat a much lower pressure in conjunction with 
The construction will be 
Referring to Fig. 152, the 


is 


is, cases, 


engines of less capacity. 
clear from the drawings. 


capable hands of Messrs. F. W. Bridges and Sons, | and heads have wide water-cooling spaces, and the | pinion meshing with the gear ring on the engine 


Limited, could not have been bettered. 


| exhaust manifold and silencer are also water-cooled. 


| flywheel is seen at a. This is integral with a shaft 


Concluding our account of some of the exhibits, | The latter is situated in line with the cylinders and | 6, which is attached by splines to a geared rotor c. 
we begin by a description of two new products| above the flywheel casing as shown in Fig. 150.|The motor meshes with an idler rotor d employed 


of Messrs. Tangyes, Limited, Cornwall Works, 
Birmingham. 


| The manifold is seen to the left of Fig. 151, and 


The heavy oil 3-cylinder engine | below it is a lubricating oil cooler situated in the | pressure effect. 


| for sealing purposes and to obtain the differential- 
On depressing the starting lever 


illustrated in Figs. 149 to 151 on this page has been | circulating water passage. The fuel pumps, one to | seen at the right of Fig. 153, air is admitted behind 


developed for marine purposes and can be arranged 
either for direct propeller drive or with 2 to 1 or 
3 to | reduction gear. With direct drive it develops 
30 brake horse-power at 1,000 r.p.m.; with the 
reduction gear of either ratio it develops 36 brake 
horse-power at 1,200 r.p.m. It is of the 


is wholly enclosed. The cylinders are 4} in. in 
diameter by 5} in. stroke. The liners are centri- 
fugally cast and are separately inserted in a monobloc 
main frame which is bolted to the bedplate along the 
crankshaft centre line. The cylinder heads are also 
formed in a monobloc casting jointed to the cylinders 
at the valve seats. This head, together with the 
valves and gears, is readily removable without 


cold- | 
starting airless injection four-stroke cycle type, and | 


leach cylinder and of the Bosch type, are seen to the 
right of this illustration. They are actuated by 
cams on an intermediate shaft driven by gearing 
| from the camshaft which is itself driven by a train 
| of gears from the crankshaft, as shown in Fig. 149. 

The governor and lubricating oil pump are also 
driven by the same pinion on the crankshaft. The 
| governor, seen at the right of Fig. 150, has a hand 
speed control which can be arranged for operation 
|from the deck if required. The circulating water 


and bilge pumps are arranged at the forward end of | 


| the engine and are driven by the cross-shaft seen 
|in Fig. 149, which shaft is driven by skew gears 
‘from the camshaft. The reverse gear is of the 
| Parsons type and is enclosed, together with the 


| the shaft 6 and the pinion is pushed into mesh with 
| the flywheel ring. After about half the tooth travel 
| has been completed, a port automatically opens and 
air is admitted to the rotor, so starting the engine. 
| The static torque on the shaft is 40 ft.-lb., and the 
/normal speed lies between 1,500 r.p.m. and 2,000 
r.p.m. The cyclic irregularity is practically zero. 
The pinion is taken out of mesh by the return 
|spring shown. Several other types and sizes ol! 
| the ** Pneumo-Starter ” are made. 

| Two other types of vertical Diesel engine were 
|shown by Messrs. Tangyes, one being a 240-brake 
| horse-power, four-cylinder engine running at 425 
|r.p.m. This engine has been developed as a medium- 
speed unit, that is, an engine which will approach 
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closely in performance to the modern high-speed | Company, Limited, Scotland-street, Glasgow, C.5, 
engine without sacrifice of the low maintenance | showed a number of examples of pumps, of which 
costs, low maximum pressures, and absence of | the self-priming marine pump was notable. The 
Special | pump is of the centrifugal type, with a vertical 


noise obtaining in the low-speed type. 
attention has been paid to balancing and very 
smooth running is obtained. A 28-brake horse- 
power horizontal oil engine was also shown, as well 
as a variety of pumps. 

An oil engine of unusual type was shown on the 


fact that the engine has three cylinders arranged 
in the form of a star, that is, in radial fashion with 
& common combustion chamber. Each of the 
pistons operates a separate crankshaft, the three 
crankshafts being coupled by a triangular con- 
necting plate. The engine develops different 
powers, according to the number of “ star” units 
employed. Though the engine exhibited shows 
numerous improvements in detail on earlier designs, 
it will be sufficient to refer to a very full account 
of this type of engine given in an illustrated descrip- 
tion in ENGINEERING, vol. cxxxiv, page 290 ef seq. 
(1932). 

Another firm showing oil engines was Messrs. 
Mirrlees, Bickerton and Day, Limited, Hazel-grove, 
near Stockport, the firm’s display including two 
six-cylinder high-speed engines, representative of 
the two cylinder sizes in which the range is built. 
The larger cylinder engine develops 50 brake 
horse-power per cylinder at 900 r.p.m., and the 
smaller one 20 brake horse-power per cylinder at 
1,200 r.p.m. The engines shown are fitted with 
poppet valves and have Comet-type combustion 
heads. Alternatively, sleeve valves can be arranged 
for. A display of scale models illustrating the 
development of the Mirrlees engine was shown. 
This included a model of the first Diesel engine 
built in Great Britain, incidentally the third in 
the world, and this provided an informative 
contrast with the model of the latest type of com- 
pletely enclosed, forced lubrication, airless-injection 
engine. Another section of the display illustrated 
the Mirrlees Combustioneer Stoker, an automatic 
stoker suitable for a variety of purposes. This 
apparatus was described and illustrated in ENGrN- 
EERING, vol. cxxxix, page 508 (1935). The firm’s 
associated company, Messrs. The Mirrlees Watson 
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|The self-priming action is effected by a small 
|rotary air pump driven by an auxiliary motor. 
| This pump exhausts the suction of the main pump, 
| the necessary water for its operation being obtained 
stand of Messrs. Tekon Development, Limited, | from a small sealing tank mounted on the main 
Aldwych House, Aldwych, London, W.C.2. This| pump casing. The exhauster stops automatically 
was the Stellar high-speed Diesel engine, the first | 
descriptive term of the title being derived from the | should air enter the suction pipe of the main pump 








Fig. 153. 
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Messrs. TANGYES, LIMITED. 


spindle, and is driven direct by a vertical motor. 


when the main pump starts, and similarly starts 


accidentally. The Mirrlees simplex pump for 
increasing the circulation in a hot-water heating 
system also attracted attention. When the thermo- 
syphonic action is feeble, e.g., in starting-up a 
system, the pump ensures proper circulation, but 
when this action is fully developed, the pump is 
stopped, and by its ingenious construction offers 
practically no resistance to the hydraulic circuit. 
The chief exhibit on the stand of Messrs. The 
Brush Electrical Engineering Company, Limited, 
Falcon Works, Loughborough, was a remote-con- 
trolled 160-h.p. horizontal Diesel engine of the four- 
cylinder four-stroke cycle, two-crank type, that is, 
there are two opposed cylinders on each side of the 
crankshaft. It is totally enclosed and has forced-feed 
lubrication to every point. The latter feature, 
together with the small headroom required, make 
the engine suitable for working in low spaces and 
isolated situations. An engine of this type was 
described and illustrated in ENGINEERING, vol. 
exxxix, pp. 320 and 335 (1935), but this was not 
remote controlled. The control panel for the engine 
exhibited is shown in Fig. 156, above. The 
engine has been built for operating the swing 
central section of the new Kincardine bridge across 
the Firth of Forth, as well as for lighting the whole 
bridge. It drives two generators, one direct current 
and the other alternating current. The machinery 
room is situated in the structure carrying the swing 
bridge, but the bridge is operated from a control 
cabin some 70 ft. above the engine. As there is no 
attendant in the engine-room, the control gear has 
to act also as an indicating apparatus. The gear 
consists of the panel shown. At the base are two 
levers, one on each side. These actuate plungers 
which transmit oil pressure to the engine. The 
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Fie. 156. ENGINE 
Messrs. THE Brush ELECTRICAL 
Company, LIMITED. 


is done by cutting off the fuel supply, a piston- 
operated cam being employed to actuate slides on 
the fuel-pump governor gear. After being pulled 
forward, the lever is returned to its original 
position and the engine is ready for re-starting. This 
isdone by a pull on the right-hand lever, the move- 
ment operating, by means of oil transmission, a 
valve on the delivery pipe of the starting-air bottles. 
The two dials on the panel are, respectively, a com- 
pressed-air pressure gauge and a tachometer. The 
latter is electrically-operated, a small generator, 
chain-driven from the engine crankshaft, providing 
the necessary current. At the top of the panel are 
two signallamps. The disc on the right hand glows 
with a green light as long as the lubricating--il pres- 
sure is normal. Should this fall below a pre-deter- 
mined point, the left-hand disc shows a red light. 
These signals are controlled by a pressure gauge on 
the engine, the dial of which is fitted with contacts 
for the appropriate arcs over which the pointer 
travels between the safety and danger limits. The 
engine responds well to the control. The fuel con- 
sumption of this type of engine varies between 
0-35 lb. and 0-38 Ib. per brake horse-power, accord- 
ing to size, a recent test by Mr. W. A. Tookey, 
M.I.Mech.E., on a 250 brake horse-power engine, 
giving a consumption of 0-356 lb. per brake horse- 
power hour. 

On the stand of Messrs. The Marconi International 
Marine Communication Company, Limited, Electra 
House, Victoria-embankment, London, W.C.2, 
four complete installations of wireless apparatus 
for telegraphy, telephony and direction finding 
for different classes of vessels, as well as band- 
repeater equipment for entertainment 
on all types of ships, were being exhibited. It may 
be noted also that the apparatus was arranged so as 
to show how it might be actually installed in a ship’s 
wireless cabin, thus giving an indication of the 
space required. One of the equipments, suitable 
for a large passenger ship, comprised a 14}-kW 
main transmitter made in two units, one covering 
medium and long wavelengths, and the other short 
wavelengths ; an emergency transmitter complying 
with the recommendations of the Safety of Life 
at Sea Convention and the Board of Trade rules 
issued subsequent to that Convention ; valve-receiv- 
ing apparatus capable of receiving all classes of 
messages on any wavelength from 15 m. to 20,000 m.; 
and a direction-finder which, it is claimed, is particu- 
larly simple to operate. The equipment for medium- 
sized vessels included a 4-kW transmitter in which 
arrangements for emergency working were embodied, 
a valve receiver similar to that referred to above, 
and auto-alarm apparatus, which must now be 
fitted in ships in which an operator is not kept 
constantly on watch throughout the whole 24 
hours of the day and night. The apparatus, as 
is well known, enables a distress call to be received 





lever on the left is pulled to stop the engine, which 





and the operator to be called up when not on duty. 
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Other installations exhibited were suitable for|tric copying machines, vertical photo-printing | Messrs. Electromagnets, Limited, 
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cargo ships, yachts, trawlers, and other small craft. | machines, gas and electric drying plant, and Dyeline 


On the same stand, Messrs. The Marconi Sounding | developing machines. 


In the latter, the exposed 


[OcT. 4, 1935. 


2, Church-street, 
Colmore-row, Birmingham, 3, as recently as our 
last issue but one, page 305, anfe, these were 


Device Company, Limited, of the same address, print is passed under a_ rubber-covered roller machines of somewhat special application not form- 
showed examples of the Marconi Echometer sound- moistened with the developing solution, which 
ing apparatus. The standard equipment for large | produces a print with lines of deep red brown, 
ships exhibited is graduated for depths up to 160 | sepia, or black colour, on a white ground, accord- 


fathoms and is operated by a single projector | 


of the piezo-electric type, about 12 in. in diameter, 
fitted inte the bottom of the ship. Soundings 
are taken at any depth from 2 fathoms under the 
projector to the maximum scale reading at the rate 
of 52 per minute, and the depths are shown by 
means of an oscillographic indicator which throws 
a beam of light on to a scale. Another instrument 
exhibited and graduated up to 90 fathoms, was the 
standard equipment supplied for trawlers and drif- 


a portable proj 
launch or motor 





ing to the paper used; these three colours are 


produced by Coralin, 
respectively. 


slightly damp, so that they can be handled imme-| jig feeder. hine 
Examples of several other photo-printing | separating swarf, but it is also suitable for such 


diately. 


ing part of the firm’s exhibit. Some mention may, 
therefore, be made of what was actually shown. 
The exhibit consisted of a circular magnetic lifting 
equipment handling a heavy weight and operated 


Ilex and Celax papers, | in conjunction with a Morris electric hoist ; and a 
The prints leave the machine only | rotary magnetic separator with a feed hopper and 


This machine was shown engaged in 


. . + , . | . . i 
processes were shown, including the firm’s Radio-| purposes as taking out ferrous materials from 


script photographic process, by which copies of | ground rubber, &c. 


A new jig separator machine 


drawings, documents, &c., can be made on a larger| of the chute pattern for treating metal residues, 


or smaller scale than the original. 


powders and food stuffs was alsoshown. The magnet 


On page 328 ante an account was given of some of | Units in this separator are stationary and only the 
ters, and a third example shown was principally | the exhibits of Messrs. Davey, Paxman and Com- magnetised trough is agitated, -_ there 4 no 
intended for harbour surveying. With the latter| pany (Colchester), Limited, Standard Ironworks, | Overhead structure. A further exhibit was a chute 


of a vessel of this type. The instrument is designed | engine, which is of distinctly neat appearance, is a 
for depths up to 30 fathoms and has a very open | 12-cylinder Diesel engine of 330 brake horse-power 


scale graduated to read in feet. 


The indicator | when 


running at 1,000 r.p.m., but capable of 


used is of the oscillograph type, as in the sounders | developing 500 brake horse-power at a speed of 


above referred to. 
however, a sounding device of the magneto-striction 
type which has the advantage that no hole need 
be cut in the ship’s hull plating for the projector, 
but two of the latter are required, one as a trans- 
mitter and the other as a receiver. Although an 
oscillographic indicator can be used with this 
equipment, an electrolytic recorder was exhibited, 
which plotted an actual contour of the sea bed on a 
roll of treated paper. The paper is only slightly 
damp, so that fine lines are drawn and the record 
can be quickly rolled up and stored. Recorders 
of this type, it may be mentioned, can be used with 
the piezo-electric apparatus above reforred to. 
The magneto-striction type sounders are supplied 
with ranges of 150, 300, 450 or 600 fathoms. 

Messrs. Wearn’s Autoflex Drives, Limited, 2, 
Sloane-terrace, Sloane-square, London, S.W.1, 
showed several examples of their Autoflex drives 
applied to various machines. This form of belt 
drive was illustrated and described on page 73 of 
our 139th volume (1935), and it will be remem- 
bered that it gives minimum centre driving and 
automatic belt tensioning, and at the same time 
provides an extensive range of reduction ratios 
which simplify the application of high-speed 
motors to group or individual driving. The machines 
exhibited, to which the Autoflex drive was applied, 
were a magnetic-separating machine for swarf with 
a 1}-h.p. drive, a pipe-screwing machine with a 3-h.p. 
drive, and an angle-bending machine with a 1}-h.p. 
drive, the last mentioned having been shown on 
the stand of Messrs. Skylux, Limited. We under- 
stand that these drives are now being made for 
line-shafting transmitting 75 h.p. It may be of 
interest to mention that a 5-h.p. drive recently 
tested at the National Physical Laboratory for a 
total running time of 100 hours was found to 
maintain a fairly constant efficiency of 90 per cent. 
when cold, and of 94-5 per cent. when warm. 
We also noticed on this stand an example of the 
firm’s Autoflex pulley mounted on a Laurence, Scott 
motor driving a small air compressor. This pulley, 
which we hope to describe in detail in a subsequent 
issue of ENGINEERING, incorporates all the features 
of the Autoflex drive, and forms a particularly neat 
and compact unit. 

A comprehensive range of equipment and supplies 
for the drawing offices and photo-printing depart- 
ments of engineering works was displayed by 
Messrs. B. J. Hall and Company, Limited, Stourton 
House, Dacre-street, Westminster, S.W.1. The 
drawing-office equipment shown included adjust- 
able drawing tables, drafting machines, plan 
cabinets, and Hall-Mark steel furniture. The Ariel 
electric erasing machine, which was illustrated 
and described on page 88 of our 135th volume 
(1933), was shown in use in this section of the 
exhibit, which also included samples of “ R.C.” 
British-made tracing cloths, drawing instruments 
and materials, slide rules, &c. Of the photo- 
printing equipment shown we may mention the 
Hall-Mark and Sterling continuous contact elec- 


The remaining exhibit was, | 1,500 r.p.m. 





The cylinders, 6} in. in diameter by 
7}-in. stroke, are arranged in two rows of six each, 
the cylinder axes of each row being inclined at an 
angle of 60 deg. The crankshaft at the apex of the 
Vee thus formed has six crank-pins, each pin being 
connected to two cylinders on opposite sides. 
The connecting rod of one cylinder is of the usual 
straight type, but that of the other is forked so 
that there are two big-ends on it. The connecting 
rods can be withdrawn through the cylinder bores. 
The crankshaft, of heat-treated nickel steel, is 
carried in seven main bearings, of which the centre 
one and those at the two ends are wider than the 
others. These bearings, which have liners of lead 
bronze, are formed in the bedplate and are reached 
by means of the large doors seen above the holding- 
down flange. The cylinder-block is secured to the 
bedplate by continuous keyways against lateral 
stress and by through-bolts against vertical stress. 
The cylinder liners are of the dry type, made 
of wear-resisting and corrosion-resisting metal. 
There is a separate head to each cylinder containing 
the air and exhaust valves, which have their axes 
vertical, a Comet combustion chamber, and the 
relief and air starting valves and the overhead 
rocker gear. Each group of three heads is fitted with 
@ light-alloy cover serving the dual purpose of air 
manifold and oil retainer. Above these again are 
light removable covers giving access to the rocker 
gear of the adjustable tappets. 

One camshaft serves the whole of the cylinders. 
It is situated in a tunnel running through the engine 
in order to isolate it and the operating gear from 
the fuel pumps and fuel-injection system, thus avoid- 
ing contamination of the lubricating oil from possible 
leakage from the fuel pumps. The whole of the 
operating gear is continuously lubricated under 
pressure, the oil being returned to the sump. The 
camshaft is driven by duplex-roller chain at the 
flywheel end of the engine, and is accessible by 
the removal of a steel plate, which carries the two 
six-cylinder Bosch fuel pumps situated above the 
shaft and driven by spur gearing from it. Hand 
control is provided for the fuel pumps as well as 
governor control. Either or both rows of cylinders 
can be cut out, and decompressing gear is fitted. 
A two-stage air compressor, of the Heywood 
type, is provided on the engine shown. It is clutch- 
driven from the fuel-pump gear. A rotary-type 
water-circulating pump running in a rubber sleeve 
and situated in a tunnel beneath the camshaft, 
delivers the water through the cylinder jackets, 
thence through that of the exhaust manifold, and 
finally through the cylinder heads. The water 
manifolds, exhaust manifolds, and air-suction mani- 
folds can be connected up at either end of the engine 
at will, a point of some importance in a variety of 
installations. The engine exhibited was built 
under Lloyd’s survey, as it was shown to represent 





placed over the side of a| Colchester. We may amplify this by a brief | type separator of watertight construction for dealing 
t may be employed, or the | description of another interesting engine of which | with glaze, enamel, potter's slip, &c. The machine 


projector may be permanently fitted into the hull | an illustration is given in Fig. 157, page 357. This | was fitted with adjustable and removable inductifier 


bars, arranged for mechanically controlling the 
flow of liquid and the magnetic intensity. 

Messrs. The Rapid Magnetting Machine Com- 
pany, Limited, Lombard-street, Birmingham, 12, 
also showed a representative range of magnetic 
machines. The “ Rapidity’ (Thompson-Davies) 
electro-magnetic separator for dealing with feebly 
magnetic ores such as wolfram-tin, monazite sand, 
corundum, &c., was exhibited in improved form. 
The machine works with a feed belt speed ranging 
from 100 ft. to 400 ft. per minute, hence its title, 
and wolfram-tin can be separated at the rate of 
8 cwt. per hour, the belt speed being 240 ft. per 
minute. Ilmenite from black sand is separated 
at a belt speed of 378 ft. per minute. The machine 
which is shown in Figs, 158 and 159, page 366, 
consists substantially of two conveyor belts arranged 
parallel to one another, but travelling in opposite 
directions. A magnetic device creating a strong 
magnetic field is situated under the top strand of 
both belts, while above the belts is a large disc 
which is magnetised inductively. The disc overlaps 
both belts, and, of course, spans the space between 
them. The disc is rotated at a peripheral speed 
which is faster than that of the belt, but the edges 
above the belts travel in the same direction as the 
belts, an apparent contradiction which will dis- 
appear when it is realised that the belts travel under 
opposite edges of the disc in different directions. 
The effect of this arrangement is to retain the 
material under the dise for a comparatively long 
time, the length having to be traversed instead of 
the depth of a segment of the disc as obtains in a 
single belt whose centre corresponds with that of 
the disc. The extracted material is wiped off into 
containers situated between the belts, that is, 
under the dead segments of the disc. When itis 
required to separate particles of different magnetic 
permeability from each other, two or more machines 
are used in series. 

Of other new machines shown by this firm an 
oscillating chute pattern of magnetic separator 
may be mentioned. In this machine the magnetic 
units and electrical windings remain stationary, 
the machine forming a self-contained unit on 4 
framework of fabricated angle irons. A tray con- 
taining special magnet bars is mounted over the 
stationary units and is vibrated tranversely over 
them by a totally-enclosed mechanism. In addition 
to removing mechanical stress from the electrical 
windings by making them stationary, it is stated 
that the power required is less than in the earlier 
models and the machine is also more convenient to 
operate. A new arrangement of the firm’s electro- 
magnetic separator for vitreous enamels permits 
the magnet bars to be easily cleaned when changing 
from one colour to another. 

Electromagnetic appliances also found a place on 
the stand of Messrs. James Neill and Company 
(Sheffield), Limited, Napier-street, Sheffield, 11. of 
these the Eclipse non-electric magnetic chuck 
was described and illustrated in ENGINEERING, 
vol. exxxviii, page 570 (1934), and it will be sufficient 


marine practice, but it will be clear that this type | now to state that on this occasion four sr 
of engine can be conveniently employed in rail or | shown, all of which are entirely independent of an} 


other forms of traction. 


|electric supply. 


There were also shown Eclipse 


Though we dealt with some of the products of ' magnetic blocks for enlarging the scope of either 
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Fig. 157. 





electromagnetic or non-electric chucks by providing 
means for holding awkwardly shaped articles which 
camot be conveniently accommodated on the 
face of the chuck. A useful accessory for all 
magnetic chucks, the demagnetiser was shown. 
This was of a handy bench size, designed to operate 
from any alternating-current power plug or lighting 
circuit from 200 volts to 280 volts, single phase, 
40/60 cycles. 

Messrs. Reavell and Company, Limited, Ranelagh 
Works, Ipswich, had an excellent exhibit of air- 
compressing and exhausting plant, products with 
which the firm has long been identified. There 
were three large vertical double-acting, two-stage, 
intercooled compressors of capacities of 1,000 cub. ft., 
750 cub. ft., and 600 cub. ft. free air per minute, at 
a working pressure of 120 lb. per square inch. The 
compressors are generally suitable for direct driving 
by electric motors or internal combustion engines, 
but the smaller machines of the same type can be 
arranged for a belt drive. We have from time to 
time described compressors of this type, and it will 
be sufficient to remark that the machines exhibited 
showed evidence that the designs had recently been 
very closely revised, and the examples embodied the 
latest practice. Vertical single-acting, single-stage 
compressors ranging from a three-cylinder machine 
having a capacity of 300 cub. ft. of free air per 
minute to a small compressor of only 2 cub. ft. per 
minute capacity, were illustrated by nine exhibits. 
All were suitable for working pressures up to 100 Ib. 
per square inch. The same. type of compressor 
arranged as two-stage machines and suitable for 
Pressures of 450 Ib. and 1,000 Ib. per square inch was 
also demonstrated. In addition, there were exhibits 


of the Reavell rotary air compressor and a number 
of special types, including hand-operated machines. 


An exhibit arousing considerable interest was 
the Reavell-Askania hydraulic relay regulator. The 
application of this ingenious appliance to the auto- 
matic control of combustion in boiler installations 
Was outlined in ENGINEERING, vol. cxxxvii, page 162 
(1934), but it may be mentioned here that the relay 
consists of a pivoted oil jet, which impinges on 
two smal! holes adjacent to one another. The holes 
are connected to opposite ends of the hydraulic 
control evlinder which operates the particular 
regulating appliance concerned. The movement 
of the jet is controlled by a diaphragm, Bourdon 
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tube, or other suitable impulse device, the motion 
of which is balanced by a spring in the case of 
constant-pressure regulators and similar controls. 
To give some idea of the range of application of the 
Reavell-Askania regulator, it may be noted that, in 
addition to boiler combustion control, it can be 
employed to maintain a constant pressure, whether 
this is measured by a small fraction of an inch of 
water or by several thousand pounds per square inch; 
to maintain constant volume for air, gases or liquids 
at all pressures ; to maintain constant temperature, 
humidity or liquid level ; and to secure a constant 
ratio of two flows regardless of variation of load. 
The employment of compressed air was well 
demonstrated by the very comprehensive exhibit of 
Messrs. The Consolidated Pneumatic Tool Company, 
Here, again, 
most of the products of the firm have been pre- 
viously described and are now very well known, but 
mention may be made of some recent designs of 
“ Power Vane ” and “ Little Giant ” drills, grinders, 
sanders and polishers. The firm’s “ Hicycle” 
electric tools also showed that advances in design 
have recently been made. Another firm showing 
air-driven and electrically-operated tools was 
Messrs. Desoutter Brothers, Limited, The Hyde, 
Hendon, London, N.W.1 There wereseveral new 
forms of tool on this stand, including the small air- 
operated grinder illustrated in Fig. 160, page 366. 
This grinder weighs only 12} oz., and is designed 
for such purposes as die-sinking. The spindle is 
driven by an impulse turbine contained in a 
Duralumin casing with a push-button control head. 
The turbine blades are shrouded and provide almost 
complete reversal of the jet streams with consequent 
absorption of the available kinetic energy. The load 
at the rotor end of the spindle is carried by a thrust 
ball bearing sealed against loss of lubricant, while 
the grinding end is supported in a bush lubricated 
from an oil bath and kept cool by radial vanes 
through which the exhaust air passes. The tool 
can be operated by air at pressures ranging from 
30 Ib. to 100 Ib. per square inch. At the latter 
pressure the speed is 70,000 r.p.m., and the air 
consumption is 5 cub. ft. of free air per minute. 
A new electric drill gun, with a weight of only 
2} Ib., was also shown. This tool, which runs at 
2,500 r.p.m. will drill a hole *%& in. in diameter 
through a steel plate } in. thick in 5 seconds, that 


is, the rate of penetration in steel is 3 in. per 
minute, 

Our older readers will remember the time when 
the blue or black-and-white prints from which they 
had to work were almost invariably neither uniform 
nor permanent and, moreover, took a considerable 
time to reproduce. By the introduction of machines 
built on engineering lines these drawbacks have not 
only been eliminated, but other definite advantages 
are secured. Some striking examples of modern 
practice in photo-printing were shown by Messrs. 
E. N. Mason and Sons, Limited, Arclight Works, 
Colchester. The machine illustrated in Fig. 161, 
page 366, is one intended for the production of prints 
at a high rate of speed, and is known as the high- 
| power duplex “New Century” continuous photo- 
|copying machine. As illustrated it is opened for 
| inspection, hinged doors being provided for ready 
access. The arc lamps, of which there are two, 
j|are traversed by a mechanism driven by a self- 
| contained motor, while a separate motor is provided 
for the paper traverse, an arrangement enabling 
the speed of the lamps to be maintained irrespec- 
tive of the printing speed, and ensuring uniform 
printing on both sides of the machine. It will be 
gathered that there is curved printing glass at each 
side of the machine with its attendant feed table 
and receiving trough; with two operators, there- 
fore, a very high rate of output is possible. The 
curve of the plate is designed so that equal illumi- 
nation, even from the oblique rays, is obtained over 
the whole surface. The paper is passed over the 
glass by an endless blanket driven by a rubber- 
covered roller. 

The power is provided by a }-h.p. constant-speed 
motor, and is transmitted to the roller by means of 
a short chain drive and two gear-boxes in series. 
The first gear-box reduces the speed from that of 
half motor speed in infinitely variable steps down 
to a ratio of 4 to 1, and the second gear-box has 
four speeds. The variable speeds are effected by 
friction gear, and the four speeds are selected by 
chain and sprocket gears. These gears run in oil, 
those parts above the oil level being lubricated by 
a small rotary pump. Hoffman ball bearings are 








used throughout the whole of the driving unit. 
The four speed-gear changes are made by lateral 
movement of the rod seen immediately below the 
feed table, while the variable-speed gear is con- 
trolled by the small hand wheel at the left of the 
table. An indicator above this hand wheel shows 
which of the four fixed speeds has been selected. 
The actual printing speed is shown on a dial quad- 
rant in the centre of the panel. This indicator is 
electrically-operated, the current being supplied by 
a small generator driven from the input shaft of 
the four-speed gear-box. It is very sensitive and 
accurate. The speed range in the machine illus- 
trated, which will take paper up to 42 in. wide, is 
from 30 ft. to 44 in. per minute. The utility of this 
wide range of speeds may here be commented upon. 
With cloth tracings and the older ferro-prussiate 
and ferro-gallic papers the speed range required 
was small and the operation was comparatively slow. 
Modern drawing-office practice, however, often 
involves the production of prints from pencil 
drawings made on detail paper. This paper is of 
varying degrees of opacity, and to provide for all 
contingencies between the extremes of thick paper 
with thin pencil lines and very transparent tracing 
paper with dense ink lines, the “ New Century” 
machine is made with this wide and minutely-variable 
printing-speed range. 

It may be also mentioned here that the machine 
is manufactured of the simplex pattern, that is, 
with one glass bend and one lamp only. This 
machine is, like the duplex pattern, a continuous 
copier, but is designed for smaller outputs being 
thus suitable for ordinary engineering works as 
distinct from those working on mass-production 
lines. The lamps are traversed in both the single- 
and twin-lamp machines by independent electric 
motors operating through reduction gearing. In 
the single-lamp machine the lamp reaches its 
greatest speed as it passes the centre of the 
printing plate and slows down gradually as it 
approaches each end, thus ensuring complete 





exposure of the extreme edges of the prints, The 


same effect is secured in the twin-lamp machine by 
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a distinct dwell at each end of the stroke. The avenue, Chiswick, London, W.4, showed the latest 
lamps in both cases are brought to rest, before form of their electrically-operated, fully automatic 
reversal, by stainless-steel spring devices, though | base-exchange water-softening plant of the indus- 
the detail is varied in the two cases. Leakage of| trial type, with a smaller softener, for manual 
light either on to the surface of the unexposed paper | operation, fitted with a non-corrodible brine tank 
or into the printing room is carefully guarded | and a device for syphoning the brine solution into 
against, and the condition of the arcs is ascertained | the softener. 
through sight holes covered with blue glass. In; Non-corrodible metals were represented by a 
the twin-lamp machine two balancing regulators, | display of ships’ fittings, &c., on the stand of Messrs. 
to give equal illumination in either lamp, are fitted, | Firth-Vickers Stainless Steels, Limited, Staybrite 
an arrangement which removes a defect hitherto | Works, Sheffield, 9. Some uses of Monel metal and 
obtaining with twin-lamp printing. The “ New| nickel alloys were demonstrated by Messrs. Henry 
Century ” machine is made in 32 models of varying| Wiggin and Company, Limited, Thames House, 
capacity. Millbank, London, 8.W.1, two large all-Monel- 

For more occasional work Messrs. E. N. Mason | metal laundry washing machines being particularly 
showed the “ Arclight” horizontal photo copying | striking. Messrs. Tungum Sales Company, Limited, 
machine illustrated in Fig. 162, page 366. This is| [ddesleigh House, Caxton-street, London, S.W.1, 
not a continuous machine, but embodies a somewhat | had some examples of propellers, tubes and other 
similar arrangement for the lamp traverse as in| parts exposed to the action of sea water, with 
such machines, inasmuch as the lamp is attached | illustrations of the resistance of Tungum alloy in 
to a trolley running on rails, thus eliminating |such conditions. Some aceount of this alloy was 
swinging cables. The current is picked up by |given in ENorveertnc, yol. exxxvii, page 485 
spring contacts on the trolley bearing on overhead | (1934). The process of giving metals a protective 
rails. The speed of travel is regulated by an air-| coating, known as Fescolising, was thoroughly 


resistance fan-escapement gear, control being| illustrated by a variety of exhibits on the stand of 
obtained by means of adjustable blades on the fan. | Messrs. 


Fescol, Limited, 101, Grosvenor-road, 
All the photo-copying machines are made either| London, W.1. There was, for example, a drawing 
for direct- or alternating-current supply. A new | die still in good condition after 23 months of service 
and time-saving device, known as the Vardri process, | on 230,000 parts, the usual life of a die not Fescolised 
also found a place on this stand. It has become a| being about 5,000 parts. A large exhibit of a 70-ton 
general custom to protect part lists, small plans,| automatic press for plastic parts had the ram 
&e., subject to frequent and extended use in the | treated with nickel and the die with chromium. 
shops, such protection normally consisting of | This press was supplied by Messrs. John Shaw and 
mounting the papers on card and then sizing and | Sons (Salford), Limited, Wellington-street, Salford. 
varnishing them, an operation taking a considerable | A different use was exemplified by a cast-iron boiling 
time, owing partly to the time required to dry| pan supplied by Messrs. Aveling-Barford, Limited, 
the varnish. This has been cut down to o| Grantham, the interior of the pan being Fescolised 
matter of minutes by the Vardri process. A hand | with nickel. 
press, of the type used in copying letters, but with} Another aspect of engineering, viz., the micro- 
the top platen gas or electrically heated, is employed. | scopic examination of metal structure and surface, 
A sheet of strawboard or other suitable mount is | &c., was demonstrated on several stands. Messrs. 
placed in the press. On this is laid a thin sheet of |Carl Zeiss (London), Limited, Mortimer House, 
adhesive material, on which is imposed first the | Mortimer-street, London, W.1, showed a number 
paper to be mounted, then a sheet of thin trans-|ofnewinstruments. For microstructure work a large 
parent material, and finally a sheet of foil. The} Epimicroscope Neophot was exhibited. This instru- 
press is then screwed down and the pack left in| ment has a magnification range of from x 4 to 
place for five seconds. The combined heat and| x 2,000 diameters, and can be used either with 
pressure first melts and then dries the adhesive | bright or dark field incidental light, or with polarised 
and glazing layers, the foil being merely to prevent | or oblique illumination. A new type of spectro- 
the soiling of the platen, and the mounted and glazed | graph and several new types of microscope for work- 
paper is ready for use under the most trying work- | shop inspection were also shown. Messrs. E. Leitz 
shop conditions. The papers can, if desired, be|(London), 20, Mortimer-street, London, W.1, 
mounted on zine or galvanised-iron sheets, a con-| exhibited a new double-image microscope for 
dition under ordinary circumstances difficult to| measuring the distance between bore-holes in jigs, | 
achieve if permanency is desired. &c. The firm's profile toolmakers’ microscopes and | 
In concluding this account of the new exhibits, | profile projectors showed new development in| 
mention may appropriately be made of some detail. There were further stands exhibiting | 
representative firms whose displays, whilst informa- | /@gging materials; foundry sands, oils and com- | 
tive, were mainly of their standard products, this| pounds; jointing and packing materials, belting | 
course being adopted to give an idea, to those who and belting compounds, oils, paints, and so forth ; in 
were unable to pay it a visit, of the general scope | fact, this exhibition may be noted as one at which 
of the exhibition. Messrs. Bennis Combustion, the engineering field has been, generally speaking, 


Limited, Little Hulton, Bolton, showed full-sized | well covered. 


boiler fronts fitted with different forms of mechanical | 

stoker, including a coking stoker for working with | THE MANUFACTURE OF 
either natural draught or induced draught. Another CYLINDRICAL PLYWOOD BARRELS 
boiler-auxiliary exhibit was that of Messrs. E. Green 


and Son, Limited, Economiser Works, Wakefield, | 











REFERENCE to our issue 


who showed full-sized vertical ringstay, horizontal | 


Hed ‘ye "PF wd On the . stand | °° then gave a brief description of a machine for 
giled and Foster economisers, Un the - stand | making cylindrical barrels or containers from plywood 


occupied by the displays of the associated companies | by winding the material on a drum and subjecting it, 
of Messrs. John Thompson (Wolverhampton), | when wound, to both pressure and heat. The scope 
Limited, Ettingshall Engineering Works, Wolver- | of the article in which this was contained was so wide 
hampton, a fusion-welded boiler drum was promin- | that great detail was impossible. [ts interest, how- 
ent. This was 3 ft. 6 in. in diameter by 27 ft. long, | °Vet, and that of the whole manufacturing process, 
and was made of steel plate 19 in. in thickness, to | ¥@trants somewhat fuller treatment, and accordingl 

the requirements of \Lioyd’s Registry of Shipping Fis now give # more extended account, illustrated by 
for Class I, fusion-welded pressure vessels. An | “igs. 1 to 17 opposite, and on page 359, and Plate 
: : salt em | XXVIII. The account may be suitably prefaced 
interesting feature of this exhibit was a set of | by some comments as to the purposes for which the 
radiographs of the longitudinal seam arranged at} barrels are made. It is common knowledge that, up till 
the actual places in the drum at which they were | comparatively recent times, a large variety of mater- 
taken. An example of electrically-welded construc- | ials, largely chemicals and foodstuffs, were transported 
tion was shown in a Kenzelite pressure base-exchange | Overseas from country to country in the old-fashioned 
water softener, 4 ft. 6 in. in diameter, and complete | C0opered barrel or keg. This container, useful as it 
with pipes, valves and brine tank. A dejector for has been, does not _ the needs of modern paeenangptais 
maintaining boilers free from scale was also shown. Its construction renders it expensive, it is heavy, and, 


. , ; : **!on account of its convex contour, difficult to clean 
An illustrated account of this appliance was given in 


. : properly and wasteful of space in stowage. It has, 
ENGINEERING, vol. cxxxvi, page 308 (1933). Messrs. | therefore, been superseded for many purposes by the 
United Water Softeners, Limited, Gunnersbury- t f 


iron drum, e.g., for oils, greases, bitumen and so forth, 





| 
| 
of December 7, 1934, | 


| ENGINEERING, vol. cxxxviii, page 628, will show that 
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a container whose usefulness has been extended by the 
introduction of welding, which enables \it to be made 
air-tight and proof against leakage. The metal! drum, 
however, is, among some other drawbacks, liable 
to corrosion and relatively heavy, and in a large 
consignment this means a high deadweight ratio. 

The plywood container, on the other hand, is lighter 
than both the coopered barrel and the meta! drum, 
relative to its cubic capacity, as the material, due to 
the cross disposition of the fibres of the different layers, 
makes for stiffness without the employment of ex. 
cessive thickness. It is easily made in a cylindrical 
form and the closing of the ends is a simple matter. 
The development of the plywood container has pre. 
sented a number of pat for solution. In the 
first place the requirements of all the materials handled 
do not call for the same degree of finish, and the barrels 
as made by Messrs. Deutsche §8-Fass-Fabriken, 
G.m.b.H, Leipzig. are, in co ence, classified 
in four grades. Barrels of the first grade are suitable 
for containing wders, small parts, and granular 
materials, and those of the second grade, which are 
dust-proof, are suitable for materials of a more homo. 
geneous nature such as pastes which do not part with 
liquid during transport. The other two grades of 
barrel are constructed to contain liquids, viz., those 
which do not, under the ordinary conditions of 
transport, ex and those which may do s# 
by fermentation or mild heat and so produce 
internal pressure on the container walls. The 
main difficulty in ren Sore plywood barrels 
was the glue. This has to both waterproof and 
resistant to the attacks of insects, bacteria, mould, 
fungus, &c., and must, further, be colourless and 
scentless so that foodstuffs are not contaminated. It 
has also to be resistant to acids. These requirements 
have been met by new glues, the trade names of two 
of which are Kaurit and Tego. They are quick-setting 
under high temperature and pressure. The setting 
time varies from 2 minutes to 24 minutes, the tempera- 
ture from 266 deg. F. to 311 deg. F., and the pressure 
from 85 lb. to 215 lb, per square inch. The range of 
suitable woods for manufacturing the barrels is wide, 
but a cheap scentless beech has, so far, given the best 
results. Provided the edges of the veneers are well 
closed with the glue the barrels are sufficiently water- 
proof for all the uses to which they may be put. 

It will be understood that the barrels are not con- 
structed of already built-up plywood wound round a 
drum. This method would result in internal stresses 
being set up due to the compression of the inner layer 
of veneer and the tension of the outer one during the 
process of winding, which would result in cracks 
sooner or later. The several layers are, therefore, fed 
into the winding machine detached from one another, 
but simultaneously. They are coated with the glue 
on the necessary surfaces before insertion in the 
machine, that is, the glue is applied some time 
previously and is dry when the sheets are fed in, other- 
wise the operation would be a very awkward one. 
On entering the machine the first contact with the 
heated drum melts the glue, and the sheets adhere. 
Continued exposure to heat under great pressure causes 
the softened glue to harden and set firmly. The veneers 
are fed into the machine in two different ways, the 
process adopted depending upon the purpose for which 
the barrel is required. A drawing of the machine, to 
be discussed in detail later, is given in Fig. 1. The 
| veneers are fed in at the left hand. The general 
| appearance of the barrels as they leave the machine 
will be seen in Fig. 2. 

Of the two methods referred to above tbe first is used 
for barrels which are likely to be subjected to consider- 
able internal pressure and is illustrated in Figs. 3 and 4. 
Two layers only of veneer are fed into the machine, viz., 
a thin layer, which ultimately forms both the inner and 
outer surfaces of the barrel, and a thicker layer, which 
constitutes the middle of the three-ply wall. The dis- 
position of the two layers on entry is shown in Fig. 3. 
The thick middle layer is coated with adhesive on both 
sides as indicated by the dotted lines and is dis 
with its grain running transversely. It has a length 
of about one circumference of the drum on which it 18 
wound. The thin layer has no adhesive and has its 
grain running longitudinally. It has a length of rather 
more than twice the circumference of the drum, and 
one end is gripped in the drum at starting, the drum 
being then rotated in the direction of the arrow. The 
resulting shell is shown in Fig. 4. It will be noticed 
that the thin layer crosses from the inside to the out- 
side of the barrel, so that the continuii\ of the shell is 
virtually unbroken. This gives support to the claim 
of the makers that the construetion is ‘ jointless. 
The joint differs radically from the ordinary lap joint, 
and it is a little difficult to understand how it is really 
formed, but the process by which the thin layer com- 

letely envelops the thick layer can be readily grasped 

y the simple experiment of winding two strips of 
differently coloured paper round a pencil in the manner 
indicated in Fig. 3. 
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CYLINDRICAL PLYWOOD-BARREL MANUFACTURE. 
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In the second method of manufacture, three layers , 


ot veneer are fed into the machine instead of two. 
This is the method most commonly employed as it 
gives a joint which is perfectly watertight and quite 
strong enough for all ordinary purposes. The method 
also results in a cheaper barrel, first, because the 
covering veneer is cheaper than that used in the two- 
layer w inding, and secondly, because it is a more rapid 
process. It will be appreciated that, with the two- 
layer method, the first revolution of the drum plays 
no part in the actual finishing of the barrel under pres- 
Sure. There is therefore a loss of time in manu- 
facture. Actually this is only 12 seconds, per barrel, 
but when the barrels are turned out at the rate of 
160 per day, the total of 32 minutes involved is equi- 








valent to some 12 or 13 barrels per day less by the two- 
layer method than by the three-layer one. In the 
three-layer method the grain of the two thin layers of 
veneer runs longitudinally and that of the thick layer 
transversely as in the two-layer method. In both 
methods the finished barrel shows the grain of the 
internal and external veneers running circumfer- 
entially, the grain of the middle layer being in the 
direction of the length of the barrel. 

The three-layer method is shown in operation in 
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Fig. 9, Plate X XVII. The middle layer is scarfed at the 
ends as shown in Fig. 5, annexed, and in addition to the 
| glueing required between the layers some other parts are 
glued, these being indicated by dotted lines in the 
| illustration. It will be realised that when the three 
| sheets as shown are wound round the drum, the 
direction of bending being indicated by arrows, the two 
scarfed surfaces would meet in a diagonal butt joint 
and the ends of the thin layers would form a lap 
| joint. In practice, to avoid any risk of the scarfs not 
closing occasionally due to accidental shortage of the 
middle layer, a strip of soft wood is laid on one of the 
searfed surfaces. The resulting joint is shown in 
Fig. 6. The soft wood is squeezed into any interstices 
and completely fills them and is identified in the illus- 
tration as the filling strip. A second and much 
thinner strip, the sealing strip, makes the final closing 
of the outer lap certain. Both forms of joint shown in 
Figs. 4 and 6 are very strong and do not interfere with 
the rigidity of the shell, which will stand a considerable 
collapsing load. A barrel shell of 22-in. internal dia- 
meter and 0-2 in. thick will, for example, support a local 
load, e.g., a man of 200 lb. weight standing upon it, with- 
| out deformation, cracking or splitting, either during the 
imposition of the load or after its removal. The shell 
is, while under such a test, placed on its side and is 
without ends. It will be noticed in both Figs. 4 and 6 
that the end of the inner layer projects into the barrel, 
this deformation being naturally caused by the gripping 
device of the drum. This projection is removed by a 
milling machine during the subsequent operations, 
the interior of the barrel being left with a truly cylin- 
drical form. 

The winding machine itself may now be considered. 
Its general construction may be gathered from the 
| several photographs reproduced, but the drawing 
|given in Fig. 1 will make its details and operation 
more clear. The machine, which is constructed by 
| Messrs. A. Roller, Berlin, is belt-driven by a 35-kW 
motor running at 1,000 r.p.m. The driven pulley on 
the first motion shaft is controlled by a friction clutch. 
The shaft transmits motion to the winding drum 
through a train of heavy reduction gears, the speed of 
the drum being 5 r.p.m. The outer end of the drum 
shaft is carried in a bearing mounted on a vertically- 
hinged bracket. The bracket is seen in the closed 
position in Fig. 9 and in the open position, for removal of 
the wound barrel, in Fig. 11, Plate XXVIII. Referring 
to Fig. 1, the table on which the veneer sheets are fed 
| to the winding drum is seen on the left at a. It is of 
wood, but is prolonged in the machine itself by a metal 
extension leading into the space between a pair of 
converging guide plates reaching almost to the peri- 
phery of the drum at the bottom. Just underneath 
the lower guide plate will be seen a thin metal band, 6, 
which almost completely envelops the drum and is 
anchored to the frame at one end, the other end being 
free. The veneers enter the annular space between 
this band and the surface of the drum. Exterior to the 
band 6 is a similar band c. This is anchored at both 
ends, being attached at one end to a bar connected 
to the frame at a point below the drum, and to a second 
bar situated just above the guide plates, at the other 
end. The latter bar provides the movement by which 
pressure is applied to the wood wound round the 
drum. 

This pressure is applied by means of hydraulic 
cylinders, of which there are two. One of these, f, is 
situated vertically below the drum and its piston 
actuates a bar g, which lies between the bands 6 and 
c. The function of this bar is to exert a small degree 
of pressure on the band b, when the veneers are enter- 
ing the annular space, in order to smooth out any 
wrinkles. The pressure is only applied during the 
first revolution of the drum, that is, the period during 
which the glue is softened by the heated drum. At the 
end of the period the water is released from the 
cylinder and the piston descends slightly, thus relieving 
the pressure on the wood. The other cylinder, h, is 
set at an angle and its piston travels downwards 
while pressure is being applied. The connection 
between the piston and the bar e is made by a yoke 
below the cylinder and links on each side of it, a con- 
struction that can readily be made out in Fig. 11. 
After the pressure has been relieved in cylinder /, 
water is admitted to cylinder h and the band ¢ is 
tightened up by descent of the bar e. The pressure 
thus exerted on the wood is very considerable. It is 
kept on for 9 revolutions of the drum and, as already 
stated, may amount to as much as 215 lb. per square 
inch. This pressure necessitates a much higher 
hydraulic pressure in cylinder h than in cylinder f, 
the respective figures being 80 atmospheres and 2 
atmospheres maximum. 

The wood is heated during winding on both the 
inner and outer surfaces. The bands are heated by 
means of a continuous electrical resistance embodied 
in an outer casing. This, with its cable connection, 








can be seen in Fig. 11, the two bands inside it being 
also visible in their retracted position. The drum 
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itself is heated by a number of bar resistances arranged 
round the periphery and supplied with current by a 
device resembling generator slip-rings. The barrel 
shell being so tightly wound could not, of course, be 
drawn off the drum if this were not collapsible. The 
drum periphery is, therefore, made in three segments as 
shown in Figs. 7 and 8, page 359. The bottom 
segment in these views is integral with the ends and 
the other two are hinged to it. One of these is con- 
nected by a link to a toothed quadrant, free to turn 
on the drum shaft and meshing with a pinion the 
rotation of which collapses or expands the segments, 
as desired. A separate hydraulic equipment is pro- 
vided for each winding machine. An installation is 
shown in Fig. 12, Plate XX VII. In the background at 
the right hand isa belt-driven air-compressor for charging 
the receiver seen at the left hand. 
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CYLINDRICAL PLYWOOD-BARREL MANUFACTURE. 























The hydraulic | 


accumulator next to the air receiver is loaded from it, | 


against the three-throw hydraulic pump in the fore- 
ground. The controls for the whole machine are 
grouped together at the withdrawal end, and in front 
of the operator are the necessary ammeters, pressure 
gauges and thermometers, enabling him to keep a 
close watch on the pressures and temperatures. 

The shells after leaving the machine are first milled 
along the internal seam as already mentioned, and are 
then cut into such lengths as may be necessary and the 
ends trued up internally for the reception of the lid 
and bottom. These operations are shown in progress 
in Fig. 2, page 359. The lid and bottom of the 
barrels are made of plywood and are flanged. They 
are inserted in the shell with the edge of the flange 
outwards so that the joint is accessible and may be 
secured with clenched staples. For some classes of 
goods a simple glued joint is sufficient, for others, the 
stapled joint is satisfactory; but when the barrels 
require to be air-tight and to resist pressure, both 
glueing and stapling are resorted to. When excep- 
tional stiffness is required the shells are reinforced in 
way of the flanges by external wooden hoops. 

The plywood used for the ends is already prepared, 
that is, glued together in the flat, and is flanged in the 
hydraulic presses shown in Fig. 10, Plate XX VII. These 
are made by Messrs. Niederrheinische Maschinen- 
fabrik Becker and van Hiillen. A.G., Krefeld. The 
process of flanging circular discs of plywood with a 
relatively small bend is impracticable if the technique 
of metal-drawing is adopted as the different disposition 
of the several layers of veneer causes cracking at the 
edges of the flange. It is, however, satisfactorily 
carried out by means of the dies shown in Figs. 13 to 17, 
annexed. The bottom die is formed with a conical 
entry and has a spring-loaded bottom which, it will 
be seen from Fig. 13, is flush with the top of the die at 
the loading position, and supports the central part 
of the blank. The top die is furnished with six spring- 
backed segments, which are shown in their expanded 
position in Fig. 16. As the top die descends the 
segments are forced in by the conical surface of the 
bottom die, and by the time the bottom of the cone is 
reached are bearing upon the edge of the flange. This 
stage is shown in Figs. 14 and 17. During the 
remainder of the stroke the blank is thus held between 
the dies at every part except the external surface of 
the bend, this surface being, however, also in contact 
with the die when the final squeeze is given, as shown 
in Fig. 15, at the end of the stroke. On the return 
stroke the spring-loaded false bottom follows up the 
top die and ejects the finished work which thereafter 
retains the flanged form without deformation. 








LETTERS TO THE EDITOR. 


DEVELOPMENT OF SMALL 
DIESEL ENGINES. 


To THe Eprror oF ENGINEERING. 

Sirn,—In view of the interest manifested in small 
Diesel engines, particularly in regard to the possi- 
bility of using this type of prime mover in private cars, 
| would like to suggest that there are two lines of 
development which do not appear to have received 
the attention that they deserve. 

Slow-running Diesel power units of the two-cycle 
type, from about 20 b.p. per cylinder upwards, are 
singularly successful, but little or nothing seems 
to have been done to cevelop small and fast-running 
oil engines on the two-cycle principle, apart from the 
Junkers opposed-piston designs and certain marine 


THE 


units which are heavy and operate at relatively low | 


speed, 


| 


| Kennedy, as fourth engineer. In 1901 he 


Another line of investigation would appear to be in 
the direction of air cooling. It would seem that the 
Krupp air-cooled compression-ignition power unit is 
snecessful and, for certain classes of work, air cooling 
offers attractive possibilities. 

I believe that the only serious difficulty which aircraft 
engine manufacturers have experienced in their 
| investigations in this direction is to provide adequate 
cooling of the fuel injector. 

It is essential that this component should not 
become overheated, and so long as this condition can be 
fulfilled the air-cooled Diesel engine presents such 
obvious advantages that the matter deserves early 
attention. 





Yours faithfully, 
Cc. W. Brett. 
18, Lambs Conduit-street, 
London, W.C.1. 


September 25. 1935. 
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POROSITY AND SEGREGATION IN 
BRONZE INGOTS. 


To tHe Eprror or ENGINEERING. 

Srr,—The first part of my remarks on the paper 
by Dr. Allen and Mr. Puddephat, as reported in 
your issue of September 20 (page 312), contains a mis- 
| statement which I hasten to correct if you will be so 
good as to allow me. 

What I wished to say was that though the greater 
| part of the segregation was inverse, the direct or 
| normal form was also present. I appear to-have said 
that the inverse segregation was less in extent than 
ithe normal form in the ingots under discussion, and 
| that is not the case. 
| Yours faithfully, 








H. Sutton. 
Royal Aircraft Establishment. 
September 24, 1935. 








| THE LATE MR. G. PORTER. 


We regret to record the death of Mr. Geoffrey 
Porter, which took place at Worthing on Thursday, 


September 26, at the age of 61. 
borough electrical engineer of Worthing for many years 
and had played a great part in the development, 
from the users’ side, of Diesel engines for electrical 
generation. 

Geoffrey Porter was born in London on January 9, 
| 1874, and was educated at St. Saviour’s Choir School, 
Eastbourne. At the age of fourteen, however, he 
went to Germany where he attended classes at the 
Realschule, Freiburg, and from 1891 to 1895 studied 
electrical engineering at the Technische Hochschule, 
Charlottenburg. At the conclusion of his training, 
he entered the service of the Peninsular and Oriental 
Steam Navigation Company as electrician, but after 
about two years joined the Westminster Electricity 
Supply Corporation under the late Sir A. B. W. 


Mr. Porter had been | 
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Electricity Board, the capacity of the sets 
ranged from 125 kW to 785 kW with an 
aggregate of 2,920kW. It is, therefore, not 
surprising to learn that Mr. Porter was 
one of the founders of the Diesel Engine 
Users Association, and had been four 
times president of that body, to whose 
proceedings he had contributed six Papers, 
He had also contributed Papers on the 
same subject to the Centenary Meeting 
lof the Institution of Civil Engineers and to the 
| Incorporated Municipal Electrical Association. 

Owing to the lack of industrial load in Worthing, 
Mr. Porter adopted a scheme in 1925 of extending an 
electricity service into the neighbouring villages by 
means of 11-kV transmission lines, the area covered 
increasing from 1,425 to 26,000 acres. Here, again, the 
development was mainly in the domestic field, and was 
so successful that the output rose from slightly over 
1,000,000 kWh in 1926, to nearly 17,000,000 kWh 
at the present time. 

Mr. Porter had for some time been an active member 
of the Incorporated Municipal Electrical Association, 
and after serving on the Council for eight years as a 
representative of the smaller undertakings, was elected 
president in 1932. He became Honorary Secretary 
of the Association last- year. He was a Member of 
Council of the British Electrical and Allied Industries 
Association and of the National Consultation Com 
mittee of the Central Electricity Board. He was 
elected an Associate Member of the Institution of Civil 
Engineers in 1902. 








THE LATE MR. W. LAWSON. 


Ir is with regret that we record the death of 
Mr. William Lawson, which occurred at Stockton-on- 
| Tees, on August 28. Mr. Lawson, who was intimately 
| connected with the early development, in this country, 
| of large gas-engine plants and the utilisation of blast- 
| furnace and other industrial gases, served his apprentice- 
|ship with Messrs. W. Doxford and Sons, Limited, 
| Sunderland. He afterwards entered the works of 

Messrs. Richardsons, Westgarth and Company, Limited, 
Middlesbrough, and subsequently visited Berlin and 
Liége, on their behalf, to make a study of the Cockerill 
| gas engine, which had then established itself on the 
Continent, with a view to its exploitation in this 
country. On his return to the Middlesbrough works 
he became engaged on the design and erection of a 
| number of large gas engines to run on blast-furnace gas. 
Several of these plants, which were then new to this 
country, were installed under his supervision. Mr. Law- 
son subsequently joined the staff of Messrs. The Metro- 
| politan-Vickers Electrical Company, Limited, then 
| known as Messrs. The British Westinghouse Company, 
Limited, as sales manager of the gas-engine department 
| Later he was connected in a similar capacity with 
| Messrs. Crossley Brothers, Limited, Manchester, and 
with Messrs. The Power-Gas Corporation, Limited, 
| Stockton-on-Tees. Some time ago, Mr. Lawson com- 
}menced business on his own account, and, at the time 
of his death, was holding agency arrangements for a 
number of British engineering firms. He became an 
associate member of the Institution of Mechanical 





| Engineers in 1902. 








|THE LATE MR. P. J. MITCHELL. 


WE regret to record the death of Mr. Percy José 
Mitchell, which occurred in London on Friday, Septem 
ber 13, at the age of 56. Mr. Mitchell, in his early 


was | days, was mainly engaged in the installation of powet 


Possibly the advisability of fitting a pump for| appointed borough electrical engineer at Worthing, | plant in various iron and steel works and factories, 


exhaust scavenging, rather than to utilise the crank- | a position he was still holding at the time of his death. | but had latterly mainly devoted his attention to the 
case for this purpose, is a problem which most designers | To begin with, this town was supplied from its own | commercial side of engineering. 

have preferred to avoid. Investigations indicate, | generating station, and Mr. Porter was one of the first Percy José Mitchell was born in London on May 15, 
however, that there is every likelihood of the same | to recognise the advantages of the Diesel engine for a| 1879, and was educated at Stoke Newington. On 
reversion from four-cyele to two-cycle design with small | relatively small installation of this kind. The first | leaving school he was articled to Mr. F. M. Rogers, but 
engines as has already happened with large Diesel | set of this type was installed in 1910, and in 1927, | after spending one year in his drawing office was 


power units, when a bulk supply began to be taken from the Central | apprenticed to Mr. James Bennett, of Messrs. Bennett 
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Sons and Shears, Limited, makers of sugar machinery 
and brewery and general engineers. During this nest 
he also attended classes at the Finsbury Technical 
College, while during the latter part of the time he was 
in charge of the firm’s drawing office. In 1901, at the 
early age of 22, he was appointed London representative 
of Messrs. Fullerton, Hodgart and Barclay, Limited. 
Paisley, under whom he carried out the installation of 
plant in several tinplate works in South Wales and 
assisted in the erection of hoists and cranes for docks 
and refrigerating equipment. 

Two years later he established himself in practice as a 
consulting engineer and acquired the patent rights of 
the Rateau system of exhaust steam utilisation in this 
country. He first installed plant of this type for the 
Steel Company of Scotland. This initial installation 
was followed by the erection of similar plant in no less 
than fifty iron and steel works power stations, the 
exhaust turbines being also combined im some cases 
With steam accumulators, These installations included 





a station for the Dominion Iron and Steel Company, 
which contained four 2,000 kW mixed units with heat 
accumulators and surface condensers as well as two 
200 h.p. pumps designed for pumpi 18,000,000 
gallons of salt water per hour. A farther pumping 
station included three 18,000,000 gallon pumps for 
dealing with fresh water, while there was also a turbo- 
blower house with five sets of a capacity of 32,000 cub. 
ft. per minute, the whole forming a most up-to-date 
plant for that period. 

During the war Mr. Mitchell gave up his consulting 
practice and himself engaged in the manufacture of 
projectiles, aeroplane engines and chemicals, a company 
with two factories, known as the Staines Projectile 
Company, being formed for this purpose. Almost 
all the tools in the shell factory were built to Mr. 
Mitchell’s design, and the output, which was very large, 
was conducted on an economical basis. 

On the conclusion of hostilities he turned his attention 


| formation of the British Window Glass Company, to 
| develop a Belgian patent covering the manufacture of 
| Window glass. Works for this purpose were designed 
and built at Queenborough, the plant including furnaces, 
producers, boilers and electrical generating equipment, 
so that the materials could be economically and 
expeditiously handled. He was also concerned*with 
the formation of Colonial and Foreign Glass Industries, 
Limited, to handle the foreign patents covering this 
process. He was further nsible for the construction 
of a mill at Merton for the Merton Board Mills, Limited. 
This was intended for the manufacture of heavy. card- 
board and fibre board, and its erection gave rise to 
some difficulties owing to the marshy nature of the 
ground. In addition, he was concerned in the control 
of P. and B, Evaporators, Limited, which carried out 
the manufacture and sale of evaporators constructed 
under the patents owned by Messrs, Prache and Bouillon, 
of Paris. 

Mr. Mitchell was elected a member of the Institution 
of Mechanical Engineers in 1913 and was also a member 
of the Institute of Sanitary Inspectors. 








HYDRAULIC DIE-SINKING ATTACH- 
MENT FOR MACHINE TOOLS. 


One of the features of the engineering industry at 
the present time is a marked shortage of highly- 
skilled men such as toolmakers and die sinkers, and 
it is probably for this reason that increased attention 
is being given to the production of dies by mechanical 
means, Excellent die-sinking machines are, of course, 
available, but such single-purpose tools are obviously 
ex ive and, in general, their cost is only justified 
in concerns where the work required is of sufficient 


| magnitude to keep them fully occupied. For smaller 


concerns, an attachment enabling dies and moulds 
to be produced on a standard milling, drilling or boring 
machine would appear to be an attractive propgsition 
and such an attachment has been produced by Messrs. 
The Clearing Duplicator Corporation, Chicago, IIl., 
U.S.A., for whom Messrs. George H. Alexander 
Machinery, Limited, Coleshill-street, Birmingham, 4, 
are the sole agents for this country. One of these 
attachments has recently been installed in the toolroom 
of Messrs, Fisher and Ludlow, of Birmingham, and this 
is illustrated by the photographs reproduced in Figs. 1, 
2 and 3 on page 362, 

One of the advantages claimed for the attachment is 
that its installation does not interfere with the use of 
the machine for its normal work. The attachment 
illustrated, for instance, is fitted to a standard No. 3 
Cincinnati vertical milling machine which, however, 
is instantly available for ordinary milling operations 
with the attachment in position. The essential feature 
of the attachment is that the vertical movement of the 
knee of the machine is effected by two hydraulic cylin- 
ders, one of which can be distinguished in Fig. 1, 
the flow of pressure fluid to and from these cylinders 
being controlled by means of a piston valve operated 
from a stylus in contact with the pattern to be copied. 
To accommodate the cylinders, the base casting of the 
machine is cut away or machined to take one cylinder 
on each side of the knee and the standard nut for the 
elevating screw is removed and replaced by a sleeve 
nut which can slide vertically under hydraulic control 
or may be used in conjunction with the normal elevating 
screw for hand control or feed movements. The piston 
valve and stylus holder, clearly shown in Fig. 2, are 
carried on an arm bolted to the column of the machine, 
and oil under pressure is supplied to it from an electri- 
cally driven pump, an oil reservoir being mounted 
over the motor, as will be understood on reference 
to Fig. 1. Relief valves and a needle-control valve 
are fitted in the hydraulic system to prevent any undue 
pressure rise and to regulate the speed at which the 
table is raised or lowered. 

To explain the operation of the mechanism, we assume 
that the die block to be cut is mounted on the table 
of the machine and the pattern to be copied is in place, 
as shown in Fig. 3. With the knee in the lower 
position and the stylus out of contact with the pattern, 
oil under pressure is supplied to the hydraulic cylinders, 
causing the knee to rise until contact is established 
between the stylus and one edge of the pattern. When 
this occurs, the piston valve lifts slightly, allowing 
oil to be by-passed back to the reservoir but maintaining 
sufficient pressure in the cylinders to hold the table in 
the raised position. The die block, it should be 
mentioned, is mounted so that in the horizontal plane 
the cutter is just clear of one edge of the blank when 
the stylus makes contact with the pattern, or, if desired, 
with a platform round the edge of the pattern. The 
longitudinal feed to the table is then engaged so that 
the stylus traverses the face of the pattern and the 
cutter is fed into the work. 

In addition to the direct vertical lift of the piston 
valve by the stylus, the latter is mounted in a ball 
joint and the upper end of the stylus holder engages 





to the glass industry, and was concerned with the 


with a conical seating, the arrangement being such 
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that a lateral movement of g in. of the stylus is suffi 
cient to raise the valve and by-pass the oil. If, there 
fore, the stylus encounters a projection or a raised 
portion of the pattern during the longitudinal travel 
of the table, the oil will by-passed sufficiently to 
allow the knee of the machine to fall under its own 
weight until the stylus returns to its central position 
Similarly, if the stylus passes over a cavity or depression 
in the pattern, the valve will cut off the by-pass allowing 
the oil supplied to the cylinders to raise the knee until 
the stylus and pattern has been 
way, the profile of the pattern 
blank without attention the 
part of the operator until the stylus reaches the 
opposite side of the pattern from which it started 
At this point, the hand control of the hydraulic motion 
is used to lower the table rapidly until the work clears 
the cutter and the table is returned to the initial posi 
tion. A small cross feed is then applied to the table 
and another longitudinal traverse made, the operations 
being continued in this way until the whole surface 
of the pattern has been covered and its shape has been 


he 


between 
In this 
in the 


contact 
restored Is 


reproduced on 


reproduced in the die block 

It is pointed out that when using this attachment 
both the depth of cut and the feed may be set to the 
maximum of which the machine is capable. The 
pressure of the stylus on the pattern is comparatively 
slight and either plaster or wooden patterns may be 
employed ; for the work, however, a hardwood 
pattern, well varnished, most suitable. A_ point 
of interest is that a rubber-covered stylus is recom 
mended for roughing out, the size being selected to 
leave the desired finishing allowance. This 
is afterwards replaced by one of aluminium for the 
finishing operation, It is claimed that the accuracy 
of the work produced by the Clearing Duplicator is 
quite equal to that of the best automatic die-sinking 
machines and that the operation times are approxi 
mately the same, 


best 


Is 


POWER UNIT FOR 150-H.P. 
RAIL-CAR. 

Tests of a particularly interesting motive unit for 
rail-cars, illustrated in Figs. 1 to 3, page 363, were car 
ried out on September 19 and 20 last at the works of 
Messrs. L. Gardner and Limited, Patricroft, 
Manchester, The unit consists of a Gardner-tvpe 6L3 
tirless-injection engine, provided with a Voith-Sinclair 
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hydraulic coupling, through a Standage 
resilient coupling to a Cotal four-speed gear box. All 
these elements, with the exception of the Cotal box, 
are well known in this country, and the box has proved | 
highly successful in France for rail-car and heavy | 
road-vehicle work. It possesses characteristics which 
render it particularly suitable for rail-car work, an 
outstanding feature being its small size for the power 
transmitted. Actually, the box on the set under test is 
suitable for transmitting considerably greater power 


coupled 


than that developed by the Gardner 6L3 engine, but 
in spite of this, the outside diameter of the box casing 
is only 18} in., the overall length between the bearers 
is 19 in., and the overall length of the motive unit, 
from the front of the engine to the coupling visible in 
the illustration on the back of the box, is 10 ft. The 
box is electrically controlled, and is therefore readily 
adaptable to remote control, a valuable feature in 
rail-car work. 
The Gardner 


engine and Sinclair coupling ar 
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generally similar to the eight-cylinder model shown at 
the Shipping Exhibition, and described on page 273 ante, 
and need not therefore be described in detail. It is 
of 18 litres capacity, and its performance characteristics, 
with intermittent duty setting on fuel having a calorific 
value of 19,400 B.T.U. per pound, are given by the 
curves reproduced in Fig. 3. The Sinclair coupling, 
manufactured by Messrs. Hydraulic Coupling and 
Engineering Company, Limited, Ceylon Works, Isle- 
worth, Middlesex, is of the type frequently referred to 
in our columns, and discussed in a paper entitled 

Recent Developments in Hydraulic Couplings,” read 
by Mr. H. Sinclair before the Institution of Mechanical 
Engineers last session, and reprinted in abridged form 
in ENGINEERING, vol. cxxxix, page 462 (1935). The 
Cotal gear box, of which a section is given in Fig. 2, 
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is the first of a series which has been manufactured by 
Messrs. Bean Industries, Limited, Tipton, Staffs, 
who have been appointed by Messrs. Cotal Chadburn 
Company, Limited, 9, Cloak-lane, Cannon-street, E.C.4, 
as sole manufacturers of the Cotal transmission in this 
country. The design of the layout as a whole is due to 
Messrs. W. D. Colin York and Company, 3, Central 
Buildings, Westminster, 8.W.1, who are responsible 
for marketing the combination of Gardner engine, 
Sinclair coupling, and Cotal box. 

As already stated, the gear box has proved highly 
successful in France, where it has found application 
not only in rail-car and shunting-locomotive work, 
but also for road vehicles, roadless tractors and tanks. 
Two instances in particular may be mentioned. The 








Nord railway has recently placed two rail-cars and 
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| four shunting-locomotives, the former fitted with a 
|gear box similar to the British-built model, in 
| service, all these units being built by Messrs. Baudet, 
Donow and Roussel, Paris. The cars carry 62 passen- 
gers and have a maximum speed of 100 km. per hour, 
each being equipped with two-power bogies driven by 
}a 150-h.p. airless-injection engine. The gear boxes 
are of the four-speed type, and are remote controlled 
from either end of the car, The locomotives weigh 
35 tons, have a draw-bar pull of 26,400 lb., and are 
fitted with boxes giving eight speeds in either direction 
controlled from two positions. We understand that 
| the Cotal box is now also being employed on Michelin 
| rail-cars in place of the step-down type previously used. 
| The box is of the epicyclic type, the engagement of the 
| particular gear required being effected by magnetic 
| clutches energised by a low-tension current. In the 
| four-speed model shown in Fig. 2, there are two gear 
| trains and four electro-magnets, a, 6, c and d, of which 
|5 and ¢ are attached to the casing. The magnet a 
| is keyed to the drum m, which can be coupled to the 
| input shaft, shown on the left in the figure, and the 
| magnet d is keyed to the output shaft, shown on the 
| right. The sun wheel e of the first epicyclic train is 
keyed to the drum m, and the outer member ff is 
| made integral with the disc interposed between the 
|magnets a and b. The planet wheels are mounted on 
|a carrier j running on a ball race on the output shaft. 
| The sun wheel h of the second epicyclic train is integral 
| with the disc interposed between the magnets ¢ and d, 
| the outer member & is integral with the carrier j, and 
| the planet wheels are mounted on a plate g keyed to 
|the output shaft. The action of the gear-box is as 
| follows. To obtain the first speed, the fixed magnets 
|b and ¢ are energised, holding both discs stationary. 
| The planet wheels then rotate round the outer member 
f and the sun wheel h, giving a double reduction. To 
obtain the second speed, the fixed magnet 6 and the 
revolving magnet d are energised. The outer member 
f is thus held stationary, and the sun wheel h revolves 
with the plateg. The second gear train is thus rendered 
inoperative, and a single reduction is made through the 
first train. The third speed is obtained by energising 
the moving magnet a and the fixed magnet c, thus 
rendering the first gear train inoperative, and giving 
a single reduction through the second train. The 
ratio of the second train is higher than that of the first 
train. To obtain the fourth speed, the magnets a 
and d are energised, causing the whole of the epicyclic 
gear to rotate without relative movement, thus giving 
a direct drive. The box illustrated incorporates a 
reversing gear, shown on the left in the figure. As 
illustrated, this gear is in the neutral position, the 
input shaft running free. If the carrier 1 is moved to 
the right, teeth on its circumference engage with 
corresponding internal teeth on the drum m. The 
arrangement in effect constitutes a dog clutch, so 
that the drum will rotate in the same direction as the 
input shaft. If the carrier / is moved to the left, the 
teeth on its circumference engage with a fixed quadrant 
n, and a reverse drive is obtained through the wheels p. 
It will be seen that apart from the small size rendered 
possible by the use of magnetic clutches, the box is of 
very simple design, and one of its characteristics is 
that only the actual wheels transmitting power on the 
| particular gear in use are in rotation at any given time. 
| The whole of the working parts are lubricated under 
| pressure, an oil pump being incorporated with the 
input shaft. The pump draws its supply from a sump 
| formed in the gear-box casing. No perceptible wear 
| has been found in the boxes already in use over con- 
siderable mileages, and the film of oil between the 
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magnetic faces not only acts as a cushion, but ensures 
a very smooth engagement. 

The small amount of current required for energising 
the coils can be conveniently obtained from a storage 
battery of 6, 12 or 24 volts, or may be taken direct 
from the generator on self-propelled vehicles. The 


switch required for changing the gears can be very light | 


and simple, the model employed on the unit under test 


at Messrs. Gardner’s works being visible in Fig. 1 | 


on the front gear-box bearer. The test referred 
to was mainly intended for derhonstration purposes, 
and no attempt was made to obtain accurate efficiency 
figures. The following approximate figures obtained, 


however, offer a useful indication of the capabilities of | 


the set. The gear-box ratios were 4-231, 2-610, 1-621 
and | to 1, and it was designed for a torque range of 
750 to 950 lb.-ft. and a power range of 150 to 250 brake 
horse-power. The overall efficiencies, including the 
hydraulic coupling, were found to be 92 per cent. on 
first gear, 94 per cent. on second gear, 96 per cent. on 
third gear, and 98 per cent. on direct drive, the engine 
running at 1,200 r.p.m. throughout. The gear-box was 
not provided with artificial cooling, but the maximum 
temperature attained after 34 hours’ running in various 


gears was 159 deg. F., the atmospheric temperature | 
The oil used in the gear-box had a | 
The | 


being 70 deg. F. 
viscosity of 900 seconds at 70 deg. F. Redwood. 
magnetic current consumption was 4 amperes to 6 
amperes at 24 volts. All the tests were carried out 
with the output shaft of the gear-box coupled to a 
Heenan-Froude dynamometer, which was adapted for 
low-speed computations by throttling the outlet. 








CONTRACTS. 


\LEXANDER STEPHEN AND Sons, Limrrep, 
Govan, Glasgow, 8.W., have received an 
order for a cargo motorship from Messrs. The Union 
Steam Ship Company of New Zealand, Limited. 


M essrks 
Linthouse, 


The | 


vessel will be about 284 ft. long, will have a gross tonnage | 


of 3,500, and will be driven by Stephen-Sulzer engines. 
Messes. Tux Trussep Concrete Street Company, 
Limirep, Thames House, Millbank, London, 8S.W.1, are 
wting as the reinforced concrete engineers in connection 
with the construction of industrial buildings of various 
types at Hull, Birkenhead, Beccles and Glasgow. They 
are also supplying their Truscon precast floors for a 
mineral-water factory building at Reigate. 


Tne Lonpon anp Norru Eastern Ratnpway Company 
recently placed a number of contracts for road 
vehicles. These include 16 Bedford motor vehicles of 
various types, ranging from 30 cwt. to 60 cwt. capacity, 
from Mesars. Vauxhall Motors, Limited, Luton; ten 
3-ton trailers from Messrs. Truck and Tractor Appliance | 
Company (Manchester), Limited, Trafford Park; 82) 
trailers of various types for motor vehicles, from Messrs. 
Cranes (Dereham), Limited, Dereham ; and 27 three-ton | 
und @ six-ton mechanical-horse tractors, 51 three-ton 
low-loading trailers and other equipment, from Messrs. 
Seamme!! Lorries, Limited, 52-54, High Holborn, London, 
W.c.l 


has 


Messes. Tue Barrisnh THomson-Hovsron Company, 
Limirep, Crown House, Aldwych, London, W.C.2, who 
are supplying the lighting fittings for several of the 
tirst-class public rooms of the Cunard-White Star | 
S.S. Queen Mary, are also supplying the Thyratron valve 
the lighting in the ballroom. Many 
hundreds of coloured lamps will be dimmed in a pre- | 
arranged sequence, producing constantly changing colour 


offeets 


for controlling 


Messrs. Exuiorr Brorners (Lonpon), Limrrep, 
Works, Lewisham, London, S8.E.13, have 
received an order from Messrs. John Brown and Company, 
Limited, for 24 complete sets of Siemens CO, (blue-gas 
analysis) equipment, namely, a set for each of the main 
boilers installed on the Cunard-White Star S.S. Queen | 
Mary This equipment is being manufactured through | 

} 


Century 


out at the firm's Century Works. 








PERSONAL. | 


\ company has recently been formed, the name of 
which is Messrs. Smirxe anp Jewett, Livrrep. to 
undertake motor-body repairs for the motor trade, 


particularly pressed-steel body work, cellulosing, painting, 
hody building. and mechanical work. The directors are | 
N. 8. Smith and D. Jewell. The new premises of | 
the firm, which are situated at 52-62, Lower Kennington- | 


Viessrs 








lane, London, 8.E.11, are equipped with all necessary 
plant. 

——— -= 

Tur Instirere or Transport.—Sir Cyril Hurcomb, | 


K.B.E., will be inducted as president of the Institute | 


of Transport at the first ordinary meeting of the 1935-36 | more than thirty years and had acted as assistant to the 


| 
| 


| Damietta 
| Cairo, Egypt ; 


| Tewfikieh. 
November 13. 


| 700 kg. ; galvanised, round, 2,000 kg.; and galvanised, 
| oval, 20,000 kg. 
| Brazil ; 


| has 
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TENDERS. 
We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 


of tenders invited by various bodies in the British posses- | 


sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
| the reference number being quoted in each case. 
Water Sluice Valves of various sizes from 2-in. to 
| 12-in. bore. Indian Stores Department, New Delhi ; 
| October 22. (T.Y. 5,319.) 

Structural Steelwork for « new locomotive-tender shop 
at Salt River. South African Railways and Harbours, 
Johannesburg ; November 18. (T.Y. 5,320.) 


Pumps, two, horizontal-spindle, electrically-driven 
centrifugal, for sewage; with motors, piping, &c. 
Cape Town Electricity Department; November 6. 


(T.Y. 5,323.) 
Copper Tubes, high-pressure, 3,000 ft. of }-in. bore, 
2,000 ft. of }-in. bore, and 500 ft. of l-in. bore. Singapore 
Munieipality, Water Department ; to be presented in 
London or Singapore by October 7. (T.Y. 5,326.) 
Cooling Plant for two 375-h.p. internal-combustion 
| engines. mtine State Oilfields, Buenos Aires ; 
October -Y¥. 5,329.) 
Motor Pumping Set, one, portable. Argentine State 
Oilfields, Buenos Aires ; October 28. (T.Y. 5,331.) 
Copper Cable, bare, electrolytic copper, 22,500 m. of 
120 sq. mm. section, and 75,000 m. of 50 sq. mm. section ; 
also porcelain insulators, cast-brass connections, &c. 
| Argentine State Oilfields, Buenos Aires; October 28. 
| (T.Y. 5,332.) 
| Virgin Pig Lead, 15 tons. 


29 ( 


Singapore Municipality, 


Water Department; to be =. in London or 
| Singapore by October 14. (T.Y. 5,334.) 
Galvanised Iron Piping, 32,200 m., and fittings. 


| Chilean Government Supplies Department, Santiago ; 
October 17. (T.Y. 5,335.) 

Fish Bolts and Dog Spikes. Indian Stores Depart- 
ment, New Delhi; October 24. (T.Y. 10,128.) 

Telephone Cable, 6,000 m., also terminal boxes, tele- 
phone switchboards, &c. Ministry of Posts, Telegraphs 
and Telephones, Tehran ; November 23. (T.Y. 10,130.) 

Switchboard Cable, Tele- 
graphs Department, (7.%. 
10,134.) 

Electrical Measuring Instruments for the Damanhour 
Power Station. Ministry of the Interior, Cairo, Egypt ; 
November 25 (T.Y. 10,135.) 

Distribution Equipment, comprising lead-covered ar 
moured cable, low-tension switchgear, insulators, and 
pole-line hardware for the town of El Arish, Ministry of 
the Interior, Cairo, Egypt ; November 7. (T.Y. 10,136.) 

Metal-Filament Electric Lamps, 40-watt, 225-volt, 
75,000; and 500-watt, 225-volt, 1,500. State Elec- 
tricity Supply and Telephones Administration, Monte- 
video, Uruguay ; November 25. (T.Y. 10,137.) 


Plant, comprising alter- 
and travelling crane for 
Ministry of the Interior, 
(T.Y. 10,138.) 


Bridge to be erected over the Rayah el Beheira, near 
Ministry of Communications, Cairo, Egypt ; 
(T.Y. 5,336.) 


Tron Wire, black, 4,500 kg.; galvanised, half-round, 


Posts and 
October 22. 


lead-sheathed. 
Melbourne ; 


Diesel- Driven 
nators, 


Generating 
switchgear, cables 
Power Station. 
November 2. 


Viagao Ferrea do Rio Grande do Sul, 
(T.Y. 5,340.) 
Water Supply Installation for the 
Egyptian Ministry of the Interior, Cairo ; 
(T.Y. 5,343.) 
Welding Electrodes, 


November 5. 


town of Tala. 
November 4. 


1,200 kg.: iron welding rods, 
2,000 kg.; and bronze welding rods, 1,000 kg. Viacao 
Ferrea do Rio Grande do Sul, Brazil; November 11. 
(T.Y. 5,344.) 








Tue Meveuerr Lecrure._-Mr. H. R. Ricardo, F.R.S., 
been nominated the Melchett Medallist of the 
Institute of Fuel for 1935. Mr. Ricardo will deliver the 
Melchett Lecture in the lecture theatre of the Geological 
Society of London, Burlmgton House, Piccadilly, London, 
W.1, at 2.30 p.m. on Wednesday, October 9. The 
president of the Institute, Sir John Cadman, G.C.M.G., 
will take the chair. Mr. Ricardo, in his address, will 
deal with matters connected with petrol and Diesel 
engines. Members of any technical institutions interested 
in the development of internal-combustion engines are 
cordially invited to be present. 


Tae Late Mr. Witrrep Hotmes.—-Mr. Wilfred 
Holmes, whose death, we regret to record, occurred on 
Saturday, September 28, at the age of 58, had been a 
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NOTES FROM THE SOUTH-WEST. 


| Carpirr, Wednesday. 
| 
| 
| 


Welsh Coal Trade.—Although the shipments of coal 
from South Wales last week showed some recovery from 
the low levels to which they dropped during the period 
when stormy weather was dislocating shipments, the 
volume of trade, including bunkers, which reached 
401,100 tons, was 50,000 tons below the level of the 
corresponding period of last year. The aggregate trade 

| of the Great Western Railway ports from January | to 
| September 29 was just short of 14,400,000 tons, which 
represented a decline, compared with the same period of 
1934, of nearly 530,000 tons. Surveying the first nin 
months of the year, there have been increases in ship 
| ments to the Irish Free State as the result of the new 
| agreement made last January, and to most other British 
| depots and dominions. France shows a sharp decline. 
and will continue to take reduced quantities under 
the quota cut, while it would appear that the Italian 
trade must be written down very much until the question 
of payment can be settled, as the Welsh colliery owners 
will not supply coal on credit—they cannot afford to 
do so. There is some prospect of further improvement 
to Argentina, while the Egyptians have taken Welsh 
coal somewhat freely, and have asked for tenders for 
extra quantities required for the greater train move 
ments in that country. Generally speaking, however. 
there does not appear to be a prospect of any great 
development for some time to come. The labour 
situation is giving a great deal of anxiety at present 
The South Wales Miners’ Federation seems to have mac 
up their minds to tear up the three years’ agreement 
made in October last, and to repudiate all future arrange 
ments through the South Wales Coal Conciliation Board 
and through the Arbitration Tribunal, which was 
appointed, with the late Lord-Bridgeman, as chairman. 
twelve months ago. They have thrown in their lot 
with the Miners’ Federation of Great Britain in a great 
national movement for an advance of 2s. per shift in 
the wages of adult workers. The National Conference o! 
Delegates has been called for October 17, pending 
which the question of the South Wales agreement, with 
two years to run, is in abeyance. In the meantime. 
between 14,000 and 15,000 miners employed at the 
9its of Messrs. Cory Brothers and Company, and of 
Sloss. Ocean Coal Company, went on strike on Monday 
morning over the non-unionist question, on the expira 

tion of notices which had been tendered by the members 
of the South Wales Miners’ Federation a fortnight 
before. It seems that in the case of a couple of thes 
pits, work is being restarted on the announcement that 
the non-unionists engaged at these pits have dul) 
joined the Federation. There is, however, yet another 
trouble regarding which a South Wales delegate meet 

ing has been called for October 14. This concerns the 
question of the non-political organisation, the South 
Wales Miners’,Industrial Union. There has been strife 
between the Federation and that body for some years. 
and the Federation seem determined to tolerate no rival 

Although the non-unionists’ stoppages caused a consider- 
able check in production, there has been no lack o! 
supplies of large coal, owing to the heavy stocks held. 








member of the staff of Messrs. Ferranti, Limited, for 


veasion, which will take place at the Institution of | late Dr. 8. Z. de Ferranti in his work on meters and other | 


Electrical Engineers, Victoria-embankment, London, 


electrical 


instruments. For many years he had been 


W.C.2, on Monday, October 14, commencing at 5.30 p.m.| an accepted authority on metering problems and had | 
Sir Cyril will deliver his inaugural address, taking as | contributed articles on the subject both to the technical 
his subject ‘‘ Progress,in the Co-Ordination of Transport | Press and to the proceedings of the Institution of Elec- | 
in Great Britain.” At the meeting in the same building | trical Engineers. He was one of those who played a| 
on Tuesday, October 15, at 6 p.m., Mr. A. W._| leading part in the formation of the Meter call 


Arthurton will deliver a lecture on “ Transport in the | ment Section of that Institution, and had been elected | of Welsh coal at 28s. 4d. 
to act as chairman during the session which opens this | °V®T the next three months. 


Dominions." The chair will be taken by Mr. H. H. 
Sterling, C.M.G He had also served on several of the committees | 


lof the British Standards Institution. 


, chairman of the New Zealand Govern- | month. 


ment Railways Board. 





shown in the position of the iron and steel and all 


and the limited demand for such descriptions. In fact. 
work has been very irregular in some sections of the 
coalfield. Small coals have been none too plentiful 
while sized classes have remained very scarce, readil) 
realising full prices when obtainable. Messrs. The Maris 
Export and Trading Company, Limited, are reported 
to have secured an additional contract for the supply 


Instru. | to the Egyptian State Railways of 280,000 metric tons 


or metric ton c.i.f. Alexandria 


Tron and Steel Trade.—No great change has —_ 
1e 
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ides of South Wales in the last week or so. Through- 

it the district the various works are well employed, 
and the tinplate establishments are well supplied with 
orders for the next two or three months. Constant 
progress is reported with the new works and the exten- 
sions of older works that are being made, nearly all of 
which are expected to come into operation during the 
last two months of this year, or the early period of next. 
Imports of iron ore have shown considerable increases 
of late, in anticipation of the greater activity at Cardiff 
next spring, when the new works of Messrs. British 
(Guest Keen Baldwins) Iron and Steel Company are 
expected to be brought into service, There is no change 
in recent official prices. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIppLeSBROUGH, Wednesday. 


Vhe Cleveland Iron Trade. Little new is ascertainable 
concerning the Cleveland pig-iron trade. Conditions 
ontinue im favour of sellers, and customers readily pay 
tived minimum prices for the small parcels that occasion- 
ally come on the market. The much restricted make is 


well taken up by needs of producers’ own foundries, and | the black-steel sheet trade, and a steady demand is | 


by running contracts, and makers have next to no iron 


stored at the blast-furnaces. 


lronmasters are not seeking | 


ENGINEERING. 


NOTES FROM THE NORTH. 


Griascow, Wednesday. 


Scottish Steel Trade. 


running of plant for the remainder of the year. Specifica- 
tions for shipbuilding material are not very plentiful at 


is expected in the near future. 





perhaps as large as it has been for quite a long time. 
Export business has shown up better during the past 
}month or two, and last week, included in a general 
| cargo of steel for Russia, to the order of Messrs. Arcos, 
Limited, were two of the largest steel plates ever manu- 
factured in Scotland. Each plate weighed 15 tons 8 ewt., 
}and needless to say the loading on to the deck of the 
| steamer of these large plates required more than ordinary 
eare on the part of the stevedores, who used special 
lifting gear for the purpose. 
Messrs. Colvilles, Limited, Motherwell, who forwarded 
| them by rail to Grangemouth Docks for shipment to 


| Leningrad. There has been no change in the state of 





general. Export orders have been more plentiful of 
late, and it is gratifying to note that galvanised varieties 


Active conditions continue to|jgnds Branch - 
rule in practically all branches of the Scottish steel | Nottingham. Address by the Chairman of the Branch, 
trade, and although the volume of new business has| Mr. J. T. Graham. 
not been as heavy recently as makers might desire, there | Dundee Technical College, Dundee. ‘ Construction and 
is nearly as much work booked as will ensure steady 


the moment, but some improvement in that direction | hy Dr, H. E. Merritt. Institution 
The demand for boiler | 7 p.m., 
plates is very good, while that for structural sections is | 


The plates were made by | 
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NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL ENGINEERS.——East Mid- 
To-night, 7 p.m., University College, 


Scottish Branch : To-night, 7 p.m., 


| Description of Machineryof French Liner 8.8. Normandie.” 

Yorkshire Branch: Thursday, October 10, 7.30 p.m., 
| Hotel Metropole, Leeds. ‘‘ Worm Gear Performance,” 
Friday, October 11, 
Storey’s-gate, S.W.1. Informal Meeting. Films 
of the English Steel Corporation, descriptive of the work 
| of the various departments of Messrs. Vickers’ Works. 


| AUTOMOBILE 





| INSTITUTION OF ENGINEERS. —Coventry 
| Centre: Tuesday, October 8, 7.30 p.m., Geisha Café 
| Hertford-street, Coventry. Presidential Address by 
| Mr. A. J. Hancock. Also at Leeds Cenire : Wednesday, 
| October 9, 7.15 p.m., Hotel Metropole, Leeds. Also at 
| Bristol Centre: Thursday, October 10, 7 p.m., The Mer 
chant Venturers’ Technical College, Bristol. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
Tuesday, October 8, 7.30 p.m., 39, Elmbank 


| SCOTLAND. 
Presidential Address by Professo: 


| crescent, Glasgow, C.2. 
P. A. Hillhouse. 
INSTITUTION 
District Association : 

36, George-street, 


or Crvin Enainerers._-Manchester and 
Wednesday, October 9, 6.45 p.m., 
Manchester. Branch Chairman's 


export trade, and merchants still experience difficulty in| ®"@ again in better request. The following are the | Address, by Mr. G. E. Ashforth. 


overcoming obstacles to transactions with firms on the 
Continent. North of England users are needing increased 
supplies, and customers in Scotland are likely to ask for 
larger deliveries. Conditions of sale to second hands 


reserve to makers the right to supply direct requirements | and galvanised corrugated sheets, No. 24 gauge, in Dr. C 
of principal British consumers. Merchant home dealings | ™inimum four-ton lots, 13. per ton, all delivered at | 


are thus on a very limited scale. Recognised market 
values are ruled by No. 3 quality of iron at 67s. 6d. for 
local consumption, 698. 6d. delivered to North of England 
areas beyond the Middlesbrough zone, 67s. 3d. delivered 
to Falkirk, and 70s. 3d. delivered to Glasgow. 

Hematite.—Producers of East Coast hematite iron 
are disposing of their output, and little of the pig in 
stock is available for sale. A large proportion of the 
make is going into use at Tees-side works. Deliveries to 
other home consumers are well maintained, and some 
customers at a distance are likely to call for larger 
supplies. There are Continental inquiries in the market, 
but sales are not easily effected. Italian buyers continue 
keen to place orders, and merchants would not hesitate 
to enter into contracts at prices offered if they could be 
satisfied that early payment for deliveries would be made. 
\s matters now stand, however, Italian trade is held up. 
Quotations for other than export business are strong 
at the equivalent of No. 1 description of hematite at 71s. 
for use on Tees-side; 72s. delivered Tyneside; 73s. 6d. 
delivered to various parts of Northumberland and 
Durham ; 788. 6d. to the Sheffield area; 84s. 6d. to Bir- 
mingham; and 74s. to Scotland. 


Foreign Ore.—New features in the foreign-ore trade 
are few with consumers still off the market, and merchants 
little inclined te sell, believing that values will rise. The 
nominal price of best rubio remains at 17s. 6d. c.i.f. Tees. 


Blast-Furnace Coke.—Makers of Durham blast-furnace 
coke, while anxious to arrange contracts, are still re- 
uctant to acknowledge weakening of price, and keep 
quotations at the level of good medium qualities at 19s., 
delivered to Tees-side works. Consumers claim, however, 
that that figure can be shaded. 


Vanufactured Iron and Steel.—Manufacturers of semi- 
finished and finished iron and steel have a lot of work 
on hand, and are negotiating for further contracts. 
Domestic demand for deliveries is heavy, and overseas 
buyers of steel are paying considerable attention to this 
market. In some departments, producers are running 
plant at full pressure in an endeavour to cope with 
pressing needs of customers. Subject to the usual 
rebates, market values for home consumption are : 
Common iron bars, 91. 12s. 6d.; packing (parallel), 81. ; 
packing (tapered), 101. ; steel billets (soft), 5/. 128. 6d. ; 
steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
il. 12s. 6d.; iron and steel rivets, 11J. 10s. ; steel boiler 
plates, 91. 5s. ; steel ship plates, 8. 15s.; steel angles, 
Sl. 7s. 6d. ; steel joists, 81. 15s.; heavy sections of steel 
rails, 82. 108. for parcels of 500 tons and over, and 91. for 
smaller lots; and fish plates, 12/. 10s. Black sheets 
(No. 24 gauge) are 111. for delivery to home customers, 
and 91. 58. f.0.b, for shipment abroad, and galvanised 
corrugated sheets (No. 24 gauge) are 13/. for delivery 
. home eustomers, and 111. 5s. f.o.b. for shipment 
a road, 


Shipments of Iron and Steel.—Shipments of iron and 
steel from the Tees last month were 5,542 tons below 
\ugust loadings, totalling 44,486 tons, of which 10,985 
tons were pig-iron, 1,146 tons manufactured iron, and 
32,355 tons steel. Of the pig-iron shipped, 5,450 tons 
went coastwise, and 5,535 tons overseas; of the manu- 
lactured iron loaded, 695 tons went coastwise, and 451 
‘ons to foreign destinations, and of the steel cleared, 
13.015 tons went coastwise, and 19,340 tons went over- 
Scotland was, as usual, the largest buyer of steel, 
accepting 5,160 tons, Italy being second with 1,734 tons ; 
while Denmark took 1,420 tons. The West Indies, with 


SPAS 


Boiler plates, 91. 5s. per 


poms market quotations : 
sections, 81. 7s. 6d. 


} ton; ship plates, 81. 15s. per ton ; 
| per ton; black-steel sheets, § in., 8l. 10s. per ton, and 
| No. 24 gauge, in minimum four-ton lots, 11/. per ton ; 


| Glasgow stations. 

Malleable-Iron Trade.—While there is still quite a fair 
amount of activity in the West of Scotland malleable- 
| iron trade, there has been a noticeable falling-off in new 


| business, and some establishments are not so well placed 
This state is likely to rectify | 
The makers of re-rolled steel bars, | 


for the immediate future. 
itself before long. 


still a fair amount of work on hand, although a larger 
tonnage would be very acceptable. Prices are steady, 
and are quoted as follows :—Crown bars, 91. 15s. per ton 
for home delivery, and 91. 5s. per ton for export ; and 
re-rolled steel bars, 81. 12s. per ton for home delivery, 
and 7l. 10s. per ton for export. 

Scottish Pig-lron Trade.—The pig-iron trade of 
Scotland continues to have a very healthy appearance, 
and the output of the 14 furnaces in blast is still going 
rapidly into consumption. Order books are so well 
filled at present that practically every ton produced 
during the next month or two is earmarked. Prices 
are very firm, and the following are the current market 
quotations :—Hematite, 73s. 6d. per ton, and basic 
iron, 70s. per ton, both delivered at the steel works ; 
foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 70s, 
per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, September 28, amounted to 365 
tons. Of that total, 313 tons went overseas and 52 tons 
eoastwise. During the corresponding week of last year 
the figures were 345 tons overseas and 22 tons coastwise, 
making a total shipment of 367 tons. 

Shipbuilding Contracts.—Orders for three motor 
| tankers of 12,000 tons each have just been placed with 
Clyde firms by the British Tanker Company, Limited. 
Messrs. Harland and Wolff, Limited, Govan, have secured 
orders for two of these vessels, and the third one is to be 
built by Messrs. Lithgows, Limited, Port-Glasgow. 
For the latter vessel, Burmeister and Wain engines will 
be supplied by Messrs. John G. Kincaid and Company, 
Greenock, while Messrs. Harland and Wolff will construct 
similar-designed engines themselves at their Finnieston 
Diesel Engine Works for the two vessels they are to 
build. Messrs. Colvilles, Limited, will supply the 
necessary steel material, and, all in, these orders will 

ive employment to a large number of men in the 
Vest of Rootland during the next twelve months. 

Scottish Shipbuilding.—Some improvement has again 
taken place in the shipbuilding industry of Scotland, 
and although only six new contracts were reported 
during the month of September, there were 18 orders 
in August, and now there is every probability of several 
Admiralty orders soon being given out. Employment 
has improved, and it would look as if ship workers 
are in for a better time before long. Last month the 
Scottish output was nine vessels of 18,182 tons, which 
is the third highest monthly total for this year. Of 
that total, 8,200 tons were launched on the Clyde, and 
8,782 tons on the Forth. The Clyde figure is the lowest 
for this year, and compares badly with the corresponding 
month a year ago, when the launching of the Queen 
Mary brought the total output to over 100,000 tons. 
The following are the figures for the month of September, 
and also for the year to date :— 





«1 unport of 148 tons, were the chief purchasers of manu- 
'actured iron. Among the principal customers for steel 
we South Africa, 4,878 tons; India, 2,707 tons; | 
Denmark, 2,436 tons ; Russia, 1,225 tons ; and Northern 
Rhodesia, 1,161 tons. 

ip.—The scrap market is fairly 
Steel is in good demand at 528. 6d. ; 
sells readily at 548. ; light cast-iron makes 42s. 
ne cast-iron is in request at 52s. 6d. 


active. Heavy 


6d. ; —_ 





September, Nine Months, 
1935. 1935. 

Vessels. Tons. Vessels. Tons. 
The Clyde re 5 8,200 47 126,897 
The Forth sab 3 8,782 10 23,890 
The Tay 1 550 

The Dee and 

Moray Frith 1 1,200 s 3,716 
Total , a) 18,182 66 155,053 


machinery metal | Local shipbuilders are very hopeful of securing further | Municipal 


orders in the near future, as several contracts are now 
under consideration and may be placed this month. 


who have been doing very satisfactorily of late, have | 


INsTIruTE OF Meta.s.—-London Local Section ; Thurs 
day, October 10, 7.30 p.m., Rooms of the Society of 
Motor Manufacturers and Traders, Limited, 83, Pall Mall, 
S.W.1. Chairman’s Address: ** Gases and Metals,”’ by 

. J. Smithells. 

| Iron AnD Sree. Instrirure.—Saturday, October 12, 

| 6.30 p.m., Newport Technical College, Newport. Joint 

| Meeting with Tae Newrort anp District METALLUR 
| GICAL Socrery. 

| 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 





| 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

| Iron and Steel.—Activity in the local staple trades has 
been well maintained. Two years ago Sheffield was 
turning out steel at the rate of just over 1,000,000 tons 
a year. If the current rate of production is maintained 
the total tonnage for this year is likely to exceed 1,350,000 
tons. During the past two years the city’s roll of 
unemployed has declined by approximately 20,000. 
Short-time working is also less extensive. The demand 
for raw and semi-finished materials is well in excess of 
that of three years ago. Some works report difficulty in 
executing contracts in reasonable time. Furnaces pro- 
ducing basic steel are working to capacity. In addition, 
the call for acid steel and similar materials has gained 
further strength. Steel-making alloys are in better 
request. More business is passing in scrap, and the 
market generally has a brighter tone. Rolling mills, 
forges, and press shops have good prospects. They 

well-filled order books. The position of the 
eer, engineering and machinery branches has under- 
gone little change. There is a steady demand for railway 
rolling-stock, and ship steel, forgings, and castings. 
Local works have orders on hand for a variety of steel- 
works and iron-works machinery. Mining equipment is 
a progressive line. Sales to mining enterprises abroad 
show a further rise. Makers of electrical plant report 
improved order books. Special-steel producing works 
are turning out heavy wary Plant is engaged to 
full capacity. The demand for stainless steel is con- 
siderable, and the year’s we is likely to eclipse last 
year’srecord. Not only are shipbuilders taking increased 
quantities, but railway engineers are finding it more 
economical and cleaner for carriage parts and furnishings. 
Local works hope to benefit from extensions likely to 
be made to plant producing oil and petrol from coal. 
During the past few years Sheffield has completed 
contracts valued at many thousands of pounds for such 
plant. The tool trades are doing well. All types of 
engineers’ small tools are in demand. A Bradford firm 
specialising in drilling machines, chucks, and similar 
appliances is shortly to take up manufacture in Sheffield, 
where a new factory has been erected. 

South Yorkshire Coal Trade.—The general position 
shows slight improvement. Inland sales of most classes 
of fuel have been well maintained, while export require- 
ments tend to increase. One of the latest inquiries in 
circulation is from the Athens Gas Works asking for 
tenders for 30,000 tons of gas coal to be delivered between 
November and May. There is an active demand for 
industrial fuel. Iron and steel works are buying heavily. 
Steam coal is steady. Best hards are in request, while 
smalls are moving more freely. The housecoal market 
is slightly more active, and consumers show a tendency 
to buy for winter-stocking pu . Foundry and 
furnace coke are a strong line. Gestation. are :—Best 
branch handpicked, 23s. to 25s. ; Derbyshire best house, 
198. to 2ls.; Derbyshire best brights, 16s. 6d. to 18s. ; 
best screened nuts, 16s. to 17s.; small screened nuts, 
15s. to 15s. 6d.; Yorkshire hards, 16s. 6d. to 17s. ; 
Derbyshire hards, 16s. 6d. to 17s.; rough slacks, 88. to 
9s.; nutty slacks, 7s. to 8s, 6d. 











INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 
|The fortieth annual convention of the Incorporated 
Electrical Association, Australia House, 
| Rooms 503-5, Strand, London, W.C.2, will be held in 
| Edinburgh during the week commencing June 8, 1936, 
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SHIPPING, ENGINEERING AND MACHINERY EXHIBITION. 


(For Description, see Page 354.) 
=) ae Fig. 160. 
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SEPARATOR FOR FresBLY-MAGNeTIC Ores; Messrs. Rapip MAGNETTING Fie. 160. Hieu Sprep Arr-OpeRATED GRINDER ; 
Messrs. DesoutreR Brotuers, LIMITED. 
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Fic. 162. Horizonta. Proto-Copyryc Macutne; Messrs. E. N. 
Mason AnD Sons, Limrrep. 











Fic. 161. Twin-Lamp Continvous Pxuoro-Copyrina MACHINE: MESSRS. 
KE. N. Mason anp Sons, Limrrep. 
we received on the subject, but the correct designat: 


& Wigham Richardson's works, on page 335 ante, the 
name of the introducers was given as Clan Line Patents,| of the firm is Messrs. The Clan Engineering Patents 


FLEXIBLE CourLING FoR Marine Exsavust TURBINES 
This name was taken from correspendence | Limited, 2, St. Mary Axe, London, E.C.3. 


ERRATUM We regret that when describing the exhaust- | 
irbine coupling demonstrated at Messrs. Swan, Hunter | Limited 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the otpention mur SOLE! ‘ADDNERS, & 


the fact that the above is 
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TELEGRAPHIC “ ENGINEERING,” LESQUARE 
ADDRESS LONDON. 


TELEPHONE NumBer—TEMPLE BAR 3663 (2 lines) 


SUBSCRIPTIONS, HOME AND FOREIGN. 


*“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdon ... £3 5 0 
For Canada— 
Thin paper copies... £2 18 6 
Thick paper copies................. £3 3 0 
For all other places abroad— 
Thin paper copies................ £3 3 0 
Thick paper copies................ £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
canadnalent the fact to'the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than mid-day on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 
ing, otherwise they will be taken as correct. 


All accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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TELFORD. 


Or all the memorials which can be raised to the 
memory of a great man the most lasting and valuable 
assuredly is a good account of his life and actions, 
and his influence. Statues, busts, tablets, monu- 
ments and buildings all have their appropriate 
place in our modes of commemorating the dead, 
but it is through the magic of the written word that 
the minds of succeeding generations are enriched, 
their emotions stirred and their resolves streng- 
thened. The experience of Emerson that he could 
not hear of personal vigour or great power of endur- 
ance without fresh resolution, is a common one, 
and so, to-day, after the lapse of many centuries, 
we still treasure the pages of Plutarch, which form 
the most lasting memorials to the foremost men 
of ancient Greece and Rome. Even a poor bio- 
graphy of a great man is better than none, but 
when a life is written with skill, knowledge and 
understanding, it remains a never-failing source of 
interest and inspiration. In biography, our lan- 
guage is singularly rich and though there may be 








our bookshelves would be vastly poorer had we 
not the biographies of the Stephensons, the Brunels, 
Watt, Trevithick, Locke, Napier, Fowler, Ericsson, 
Fulton, Siemens, Yarrow, and Parsons, the autos 
biographies of Nasmyth, Fairbairn, Rennie, Tangye, 
and Bessemer, and the scores of short biographical 
sketches to be found in technical journals and the 
transactions of societies. 

To no one is the engineering world more indebted 
for his contributions to engineering biography than 


53 | Widely 


fe 


he held the office of secretary to the South Eastern 
Railway, published that series of Lives of the 
Engineers which Gladstone said could not be too 
brought into public notice. The Times 
called Smiles’s Lives “an Engineers’ Pantheon,” 
and so, in spite of much criticism, they remain to-day. 
But biography, like history, owing to the accumu- 
lation of new material or for some other reason, has 
sometimes to be re-written, and in his book, The 
Story of Telford,* just published, Sir Alexander 
Gibb, in a masterly manner, has reviewed the 
career of Telford in the light of modern conditions. 
Just about a year ago, the centenary of the death 
of Telford was commemorated, the principal event 
in the commemoration being the Centenary Exhibi- 
tion arranged by the Council of the Institution of 
Civil Engineers, of which Telford was the first 
president and benefactor. That exhibition was 
mainly due to the enthusiasm of Sir Alexander, 
who, as a descendant of one of Telford’s assistants, 
John Gibb (1776-1850), and through his own pro- 
fessional career, has been attracted to a study of 
the work of the great engineer ; and now with his 
dockets well-stocked with fresh material, and with 
a knowledge of technical problems which Smiles 
did not possess, he has placed the engineering 
world under a new debt by his able account of 
Telford and the important national works for which 
he was responsible. Sir Alexander disclaims for 
his book anything more than an attempt to present 
some sort of picture of the man and the part he 
played in the foundation of a great profession, 
but readers’will find it more than that, for it contains 
notes on the hundreds of schemes with which Telford 
was connected, side lights on many of his contem- 
poraries, a full bibliography, and it, moreover, 
shows Telford as the Maecenas of engineering at a 
critical period of its history. 

The life of Telford extended from 1757 to 1834. 
That three-quarters of a century was as full of 
great events as even the last seventy-five years. He 
was a child when the Seven Years War was being 
waged and Clive was establishing Great Britain’s 
supremacy in India, a youth when the Republic of 
the United States came into being, and a man of 
thirty-two when the French Revolution broke out. 
He witnessed the rise and fall of Napoleon, read 
of the battles of Nelson and Wellington, and was 
one of the chief technical advisers to the Govern- 
ment in the endeavour to restore the fortunes of 
the country after a score of years of conflict. But 
altogether apart from the international struggles 
and the immense intellectual activity of the time of 
Telford, the period of his life will remain memorable 
as that which saw the beginning of that application 
of invention, engineering and science to human 
needs, which gathering momentum, decade by 
decade, has changed the lives of whole peoples and 
has led to those complex problems of society which 
tax the minds of the foremost thinkers and legis- 
lators of to-day. Telford was a boy when the 
Industrial Revolution began, and he saw the rise 
of the textile and iron industries, the birth of the 
factory system, and the extended application of 
steam to industry and transport. Practically the 
whole of the active careers of Brindley, Smeaton, 
Watt, Arkwright, Crompton, Cartwright, Cort, 
Wedgwood, Fulton, Maudslay and Rennie were 
embraced within his long life. During his time 
came the invention of the water frame, the power 
loom, the cotton gin, the steam boat, the locomotive, 
the hydraulic turbine, the rolling mill, the hot blast, 
the balloon, the safety lamp, the steam printing 
press, and the lighting of houses and streets by gas. 
Yet it was neither with machinery, engineering tools 
and processes, nor the production of commodities, 
Telford was concerned. His contribution to progress 
was the improvement of the means of internal com- 
munication, and many of his roads, canals, bridges 


and harbours remain to this day to testify to his 
ability, energy, skill and judgment. 
lived till 1834, on the whole his work was essentially 
a continuation of that begun in the 
Century, for in spite of the vast improvements he 
had effected, one of the sights of London was still 
the arrival and Pon of the mail coaches from 


Though he 


Kighteenth 


* The » ieee of Telford. By Sir Alexander Gibb. 





to Dr. Samuel Smiles, who during the twelve years 
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St. Martin’s le Grand ; it still cost nearly a shilling 
to send a letter a hundred miles, and there seems 


to be no evidence that he himself ever travelled | 


faster than 10 or 12 miles an hour. To a very small 
extent he was concerned with the early develop- 
ment of railroads, but it was to his successors that 
the world owed the inauguration of its railway 
system, communication by electric telegraph, and 
transoceanic travel by steam. 

Inventors, and men of science, frequently do 
their most original work when they are ‘quite 
young. On the other hand, civil engineers seldom 
yet the opportunity of carrying out great works 
until they have had many years of experience. It 
was so with Telford, whose most notable designs 
belong to his maturer years. His first appointment 
of importance came to him at the age of 31; his 
second when he was 36. In 1788, he was made 
Surveyor to the County of Shropshire ; 
was appointed “ General Agent, Surveyor, Engineer, 


Architect and Overlooker to the Ellesmere Canal,” | 


a canal 112 miles long, designed to connect the 
Severn with the Mersey, by way of Shrewsbury and 
the River Dee, for which William Jessop was the 
consulting engineer. When he applied for the post 
connected with the canal, he signed himself 
“Thomas Telford, Architect,” but henceforth he 
was essentially an engineer. His qualifications for 
the post were many. From the stonemasons’ yards 
in the valleys of Dumfriesshire he had gone to work 
on the new buildings in Edinburgh and then, coming 
to London, had found employment on, Somerset 


in 1793, he | 
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tion of this subject convinead that the better it is 
understood the more important it will appear— 
the foreign relations of the Empire, as. well as its 
internal prosperity call loudly for all I have pro- 
posed...." A man imbued with such ideas 
could not fail to exert influence in official cireles 
and to gain respect for men of his profession. It 


was, however, not till his later years that the | 
opportunity came to him to use his position to| 
In 1820 | 


obtain for engineers a professional status. 
he was respectfully asked to accept the presidency 
of the society which had been formed a couple of 
years before by a group of young engineers and 
called the Institution of Civil Engineers. With 
its formation Telford had had nothing to do, and 
was, indeed, ignorant of its existence. He, how- 
ever, approved of the “laudable motives and the 
meritorious exertions of the members” who had 
established it, and considered himself ‘ honoured 
| by their unexpected application.” On March 21, 
1821, he delivered his inaugural address, and for 
thirteen years longer the Institution had the benefit 
of his ripe experience and sound judgment. He 
was able to bring his influence to bear on its fortunes 
in other ways. Without wife, sisters or brothers, 
up till 1821, save that when he was in London he 
had a suite of apartments at the Salopian Coffee 
| House, he had no settled home of his own. But in 
1821 he took possession of 24, Abingdon-street, 
Westminster, which thenceforth became the home 
| of himself, his assistants and pupils over all of whom 
| he exercised the sway of a benevolent despot. 


House. In 1784, he was given the task of super-| “The old gentleman treated us like sons,” 
vising the erection of the Commissioner's house and | wrote one of his assistants. At Abingdon-street, 
the church in Portsmouth Dockyard. Two years/ too, he entertained many of that host of friends 
later he moved to Shropshire. During those early | he claimed, and on every Tuesday evening, says 
vears, driven onwards by a restless ambition, he had | Sir Alexander Gibb, he would hold a dinner party, 
not only become a master craftsman, but had read | after which he took his guests, assistants and pupils 
widely, observed, noted and reflected, and when he | to the weekly Institution meetings in Buckingham- 
became engineer to the Ellesmere Canal, he was,| street. In this way and others he gained for the 
perhaps, better equipped intellectually for the task | Institution the attention and good will of prominent 
than any other engineer in the country. His oppor-| men, and in 1828, a year after he had been elected 
tunity, too, came to him at a time, when just as/a Fellow of the Royal Society, he obtained for it 
through the engines of Watt the manufacturers of | the high distinction of a Royal Charter. 

Manchester had gone “ steam mill mad,” so through| This alone. had he not built the Menai Bridge, 
the suecess of the Duke of Bridgewater's Canal, | the Caledonian Canal, the Holyhead Road, and 
canal construction was all the rage. Following his! s¢, Katherine's Dock, would secure for him the 
appointment as engineer to the Ellesmere Canal, respect and admiration of engineers for all time. 
came, a year later, his appointment to the Shrewsbury | 
Canal, and from that time onwards his services were | 
requisitioned over an ever-widening area. In 1790, | 
he had begun the construction of his first bridge, | 
and the next 40 years were destined to see canals, | 
roads, bridges and harbours built under his super- | 








PUBLIC LIBRARY SERVICE TO 
INDUSTRY. 


Tue value of the organisation of research and 
g 


vison in many parts of the country. 
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|many of whom would probably be employees of 


such firms. 

| ‘The organisation of a public library on these lines 
| would clearly be much easier in a town which js 
| largely the seat of a common industry, or of closely- 
| allied industries. Sheffield and Coventry are ex. 
| amples. Even, however, in areas with greatly vary- 
ing industries, it is possible to do something. ‘There 
is little doubt but that London forms the most 
difficult case of all, and yet in a paper read at the 
recent Cambridge conference of the Association of 
Special Libraries and Information Bureaux, Miss 
E. W. Parker, of the Research and Development 
Department of the Mond Nickel Company, was able 
to show that much might be done even there. 
Miss Parker’s paper was entitled “‘ What Use are 
Industry and Commerce Making of the Publi 
Libraries in the London Area?” As will be clear 
from its title, the paper was essentially concerned 
with an enquiry into the present state of affairs, 
but it was not lacking in conclusions and recom- 
mendations. A questionnaire was sent to various 
firms, both large and small, in 48 different industries, 
ranging, alphabetically, from advertising agencies 
and artificial plastic manufacturers to tobacco 
manufacturers and transport industries. In all, 
34 industries furnished replies. 

It is not necessary, for our present purpose, to 
detail the contents of the questionnaire, but some 
of the information obtained was much to the point. 
A number of firms stated that it would be of value to 
them if public libraries contained the best general 
works on each main branch of science, and books 
on border-line subjects of a quasi-technical char- 
acter. In almost all cases it was stated that the 
scientific and technical literature in the London 
public libraries was poor in quality and _ scope. 
Another point raised was that many books now 
placed in the lending sections of libraries should be 
located in the reference section in order that they 
might be available without delay. These appear to 
be reasonable suggestions. While firms in the 
London area cannot well expect their specialist and 
very various requirements to be catered for, a good 
service of general text-books on all branches of 
science available at any time would be of valu 
| to all and would not be at variance with the proper 

character of a public library. Tribute was paid to 
| the convenience of the system of borrowing books 
|from the National Central Library through public 
libraries, but a plea was advanced for the speeding- 
up of the supply of material. 

As means of improving the technical service of 
| public libraries in the London area, Miss Parker 





He acted for | information departments is now generally recognised | suggested that there should be regular representa- 


le . ° : > ° 
private companies, statutory bodies, and Govern-|in industrial circles, and many large firms, parti- | tion of the industries of the district on library com- 


ment authorities and some of his success must be|cularly perhaps in the chemical and engineering | mittees. 


put down to his statesmanlike qualities. He made 
innumerable surveys, wrote a multitude of reports 
and spent nearly as much time in travelling as did 
John Wesley. 


| trades, have developed this type of activity to a high 
pitch. In firms which have not inaugurated special 
departments to deal with information and research 


A rota for retirement would enable all 
| interests in a large industrial area to be represented 
|from time to time, and would avoid any necessity 


| for committees of unwieldy size. Other suggestions 
For nearly 30 years he made an| it will usually be found that activities corresponding | were visits to works by members of the librar) 


annual tour of inspection in the Highlands, and his | to those carried out by such departments are per- | staff and open days at the libraries, during which 


friend Rickman records how when Telford was 75, 
they travelled together from London to Birmingham 


formed in the drawing or designs office. Even the 
smallest concern will generally have some method of 


representatives of local industries would be able to 
learn more of the library and its work. A system of 


without once quitting their seats in the carriage. | keeping in touch, probably very inadequately, with | notification of suitable library accessions to indus- 
While Telford will always be remembered for his | the technical literature of the industry in which it | trial firms was also proposed. Although not specific- 


contribution to the improvement of those means 
by which intercourse is rendered possible and the 
exchange of commodities facilitated, the engineering 
world is especially indebted to him for the enhanced 
status and prestige he gained for men of his calling. 
When he was born, engineers were little better than 
craftsmen ; when he died, civil engineering was a 


recognised profession. His mind was cast in no| 


ordinary mould, and: he ever took wide and en- 


lightened views, as can be seen from his letters, | 


all too few, which aave been preserved. After 
finishing his First H’ghland Report in 1802, he 
wrote to his blind friend, Little, “if they will 
only grant me One Million to improve Scotland, or 
rather promote the general prosperty and Welfare 
of the Empire, all will be quite well... .” A 


vear later, after submitting his second report, he | 


said to Little, “1 have endeavoured to make the 
northern proprietors sensible of their own Interests, 
and to convince Government and the public that 
the nation at large is deeply interested in the 
proposed improvements. [I have left nothing 
undone in order to promote a thorough investiga- 


lis engaged. 


lto be counted among the largest ratepayers in any | 


As manufacturing firms are usually | ally directed to the situation in London, a further 


paper by Mr. R. Brightman, of Messrs. Imperial 


town, it is not unreasonable to suggest that public | Chemical Industries, also made valuable suggestions 
| libraries might possibly organise themselves in such to the subject. Mr. Brightman’s paper was entitled 


a way that they could be of assistance to industry 
in this type of activity, and might do something 
towards providing scientific and technical publica- 
tions likely to be of direct use to the manufacturing 
undertakings of their locality. 

The obvious reply to this suggestion is that public 
libraries, maintained from the rates, are not suit- 
|able repositories for specialised technical material, 
and that they would not be justified in spending 
'their usually inadequate funds in catering for a 
relatively small part of their clientele. This reply, 
however, displays an imperfect. understanding of the 
question. Although the ordinary public library 
could not with propriety spend part of its grant in 
purchasing highly-specialised scientific periodicals 
‘and books in obscure languages, there are many 
scientific and technical publications which would be 
of service, not only to the manufacturing firms of a 
district, but also to students and general readers, 


‘* What Industry expects of the Public Library.” He 


| began by saying that over a large section of industry, 
| the chief expectation of the public library service was 
| that it should remain as low a charge as possible 
| upon the local rates. This point of view is clearly 
_not helpful, but it is probable that if public libraries 
|could show themselves to be of more direct value 
|to industry, it would be modified. 


Among 
| Mr. Brightman’s suggestions were that many books 
| dealing with such subjects as transport, industrial 
| safety and various aspects of management were of 
‘interest to industry generally, and might well be 
| available at some central point ; that the service o! 
‘reference books might be improved; and that @ 
‘collection of trade catalogues might be made. He 
also suggested that a photostat service, such as ' 
now available at the Manchester Central Library, 
| might be made available elsewhere. 


| These proposals could Clearly be adopted with 
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little or no alteration in present organisation, but 
Mr. Brightman went much further, and suggested 
that for an adequate general technical information 
service, a system of co-operation between works’ 


libraries, public libraries and university and other | Park and Littleton Warth, between Beachley and 


special libraries, must be worked out. Although not 
covering all his proposals, the scheme for the inter- 
change of technical publications which is in operation 
in Sheffield, well illustrates the type of co-operation 
which is possible. The scheme was described in a 
third paper, entitled ‘ The Sheffield Experiment— 
How It Is Succeeding,” read by Mr. J. P. Lamb, 
the City Librarian of Sheffield. The service was 
inaugurated as the result of a paper read at an 
earlier conference of A.S.L.I.B., and Mr. Lamb began 
by congratulating the Association on ‘* having staged 
one of the few conferences at which a paper was 
read which led to practical results.” 

The scheme covers the City Library, which has a 
special Science and Technology Department, the 
University Library, the Society of Glass Technology 
Library, the Safety in Mines Research Board Library 
and the Chamber of Commerce, together with the 
works’ libraries of thirteen firms. No attempt has 
been made to construct a union book catalogue of 
all the specialised libraries, firstly, because of the 
heavy work, which would have been entailed ; 
secondly, because most of them have specialised 
stocks, the scope of which was easily defined ; and, 
thirdly, because it was always possible to find out 
by a telephone enquiry if a particular book was 
available in a particular library. A union catalogue 
of the books available in the works’ libraries which 
are not contained in the City Library, has, however, 
been compiled. A union list of periodicals has also 
been prepared. This is likely to be of much value 
to the manufacturing firms concerned, as research 
and information departments in general find current 
periodicals of more value than books. The list 
contains 1,085 names. 


The scheme, the borrowing privileges of which| the remark made by Mr. David Anderson at the 


| and this could best be done below Sharpness, 
where the river is straight and unaffected by the 
| historic “ bore.” Four sites were therefore consi- 
idered: Near Sharpness itself, between Sedbury 


Aust, and at the English Stones, between Sudbrook 
and New Passage. 
insuperable engineering difficulties, though the 
foundations at the second are sandy and the erection 
of a bridge at this point might lead to alterations 
in the navigational channel. The difficulty about 
the first three sites is that their utilisation would 
necessitate the construction of a new bridge ai 
Chepstow, as a necessary link in the chain of com- 
munication, and thus lead to an increase in expendi- 
ture, while at Sharpness the roads on the London 
side pass over hilly ground rising to 800 ft. with 
gradients which in places exceed 1 in 10. Consider- 
able improvements and widenings would also be 
necessary. The through communications to the 
east of Sedbury Park are better than at Sharpness, 
though a bridge at this point would throw an 
even greater load on Chepstow. The same applies to 
the Beachley-Aust site. Messrs. Mott, Hay and 
Anderson therefore recommend the construction 
of a bridge at English Stones, as this would enable 
Chepstow to be avoided by the greater part of the 
traffic and provide the shortest route between the 
south and Wales, This bridge would be 2} miles 
long with a navigational span of 1,400 ft. It 
would have a 30-ft. carriageway and two 6-ft. 
footways and would, it is estimated, cost 2,480,000/. 
It would present no navigational difficulties and 
need not in any way interfere with the construction 
of the Severn barrage. It may be recalled that 
in their report to the Roads Improvement Associa- 
tion, Sir Alexander Gibb and Partners recom- 





mended the same site and estimated the cost of 
an almost exactly similar bridge to be 1,554,0001. 
The discrepancy may, perhaps, be explained by 


None of these sites offer any | 
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an inauguration, the new service should quickly 
become one of our most famous runs. 








THE IRON AND STEEL INSTITUTE; 
MANCHESTER MEETING. 


(Concluded from page 343.) 

THE second and final business session of the recent 
Manchester meeting of the Iron and Steel Institute 
was held on the morning of Wednesday, Sep- 
tember 18, in the Students’ Common Room at the 
Municipal College of Technology. The Chair was 
taken at 9 a.m. by the president, Sir Harold 
Carpenter, F.R.S. 


Hete-Ssaw APPARATUS FOR INVESTIGATING FLOW 
oF METALS. 


The first paper taken was by Mr. A. M. Herbert 
and Professor F. C. Thompson, and dealt with 
“The Use of the Hele-Shaw Apparatus in the 
Investigation of the Flow of Metals.” Mr. Herbert, 
who presented the contribution to the meeting, 
stated that the Hele-Shaw apparatus had been 
used by engineers in the study of stream-line flow 
of fluids with interesting results. So far as the 
authors were aware, however, no attempt had 
hitherto been made to use it in the investigation of 
the deformation of metals. Since it appeared that 
these materials also flowed in a stream-line fashion 
both in hot- and in cold-working, a study had been 
made concerning the correspondence which might 
be secured between the flow-lines obtained with 
the apparatus and those actually found in the 
metals themselves. We reproduced this contribut- 
ion to the proceedings on page 347 ante. 

Dr. C. H. Desch, in opening the discussion, stated 
that in the references to previous literature in the 
paper no allusion had been made to a contribution 
to the proceedings of the Royal Society of Edinburgh 
made long before the war by Gulliver, in which that 
metallurgist had applied the method to various 


are restricted to members, is operated through the meeting that a number of contingencies had been 
Science and Technology Department of the City | taken into account. The site, he said, was exposed 
Library. The method of loan is for a borrower and it was no use putting forward a low estimate, 
to apply to this department, either by telephone | which was bound to be exceeded. We understand 
or messenger, for the book or periodical required. | that the Ministry is to be asked to make as large a 


If the item is in the City Library, it is supplied at | grant as possible towards the cost of the bridge, 


2 ° . a 
once, and if in another library, the location is | 


indicated and the borrower goes direct to the 
lending member. The scheme has been in operation 
since the early part of 1933, and has proved quite 
successful. Its records and the material it covers 
are naturally continually becoming more complete. 
The main users of the facilities provided have been 
four large steel firms which maintain research 
departments, but other firms use it occasionally. 
The official libraries which form part of the scheme 
naturally have the privilege of borrowing as well as 
lending, but Mr. Lamb states that the Society of 
Glass Technology Library, which has lent freely, 
has never become a borrower. While, as suggested 
earlier, the uniformity of industrial activity in 
Sheffield has clearly helped towards the success of 
this scheme, it is desirable that its possibilities 
should be studied in many other towns. 





and 91 m.p.h. for the respective journeys. 
to the first run on regular schedule, the train was 
given a special trial on Friday last, when a large 


and that it is proposed to impose a toll at least for 
a number of years. 


THe Lonpon and NortH Eastern RaAtLway 
“SILVER JUBILEE’”’ TRAIN. 


The * Silver Jubilee’’ train of the London and North 
Eastern Railway, of which we gave an account on 
page 334 of our issue of last week, was put into 
service as arranged on Monday last. On the up 
journey running proved to be well inside the 
schedule, the train arriving at King’s Cross three 
minutes ahead of time. On the down journey 
in the afternoon, the times were not quite so good, 
arrival at destination being two minutes late. The 
maximum speeds are said to have been 90 m.p.h. 
Prior 


test-pieces. Among other factors, he had investi- 
gated the effect of sharp and rounded notches, and 
had found that the Hele-Shaw lines corresponded 
very closely with what happened in the test-piece. 
The question arose as to how close was the analogy 
between the flow of a liquid and the flow of a plastic 
solid. The authors had shown that there was good 
agreement, but there must be differences between ‘a 
liquid and a viscous solid. The authors had, more- 
over, wisely investigated the question as to whether 
push and pull gave the same results, and had found 
that over the range examined, the results were 
identical. In an extrusion press the metal could 
not be got to flow if the die were streamlined, and 
it was necessary to have a sharp angle for the metal 
to flow. It would be interesting to know, therefore, 
if the authors had investigated the question of right- 
angled dies as used in the extrusion press. 

Dr. E. W. Fell suggested that the lines obtained 
in the macrostructure in any type of forging were 
not flow lines. Taking a rolled bar which it was 
proposed to forge, and taking in that bar two slag 
particles and the line joining those two particles, 





the forging process was divided into a number of 





number of special guests were on board. This 
only extended as far as Grantham, but this distance 
was, of course, ample for the purpose of showing 
what could be done. The whole run to Grantham 

THE proposal to construct a road bridge across the | (105 m. 37 ch.) was covered in 88 min. 15 sec. Some 
River Severn at English Stones (to which we | exceedingly good times were recorded for individual 
referred in ENGINEERING of September 6) was| stretches. The highest speed attained was 112 
considered and approved at a meeting of local|m.p.h. at Sandy. A speed of 100 m.p.h. was first 
authorities, which was held in the Shire Hall,| reached 30 miles out of London and for 25 miles 
(Hloucester, on Friday, September 27. The discus- | subsequently over 100 m.p.h. was recorded. The 
sion which took place was technical, financial, and | distance over which a speed of more than 100 m.p.h. 
even political ; the basis for the first of these being| was averaged worked out at 43 miles, 25 miles 
4 report prepared by the consulting engineers of | averaging 107-5 m.p.h. From Wood Green to 
the Gloucestershire County Council, Messrs. Mott,| Fletton (at which the slack for Peterborough 
Hay and Anderson. In this document it is | commences) the speed worked out at 91-8 m.p.h., 
mentioned that the distance from Gloucester, | and on the continuous up grade of 1 in 200 for 8 miles 
where the river is crossed by the last road bridge, | from Wood Green to Potters’ Bar, the train accele- 
to the English Stones, where it becomes too wide | rated from 70 m.p.h. to 75 m.p.h. So far as is 
to render such a crossing practicable, is about 30 | known, the performances at over 100 m.p.h. con- 
miles; and that within easy distance of this long | stitute record runs, and Mr. Gresley and the railway 
stretch are, on one side, Cardiff, Newport, Mon-| company are to be heartily congratulated on the 
mouth and the Forest of Dean, and, on the other, | performance, more especially as it is understood 





NOTES. 


ProposEeD Roap BRIDGE OVER SEVERN. 








stages, and in each stage the line joining the two 
particles would be displaced. This would result in 
the line taking up one position in the first stage 
and altering its position as the result of subsequent 
operations. The lines of simple drop-forging 
macrostructures, shown in the paper, were not flow 
lines as was the case with the illustrations showing 
Hele-Shaw flow through contours of the same shape. 
Although in drop-forgings, forging took place at a 
quicker rate, this operation was identical with other 
methods of forging in that it could be divided into 
a number of stages, and, as already stated, the lines 
in the macrostructure would not be true flow lines. 
The next speaker, Mr. J. D, Hannah, stated that the 
authors had said that by applying suction from 
below the die they had obtained conditions analo- 
gous with those obtaining when wire was drawn 
through a die. He could not, however, quite follow 
their reasoning. In applying suction they had 
removed the atmospheric pressure below and had 
left it still applied on the top. Consequently, there 
was no fundamental difference in the method of 

















Bristol, Bath and Stroud. The linking together | there was still something substantial in hand, to 
of these communities is obviously highly desirable, ' meet vicissitudes of weather, &c. With so excellent 





applying pressure. 
Dr. W. H. Hatfield, F.R.S., thought that the 
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last two speakers had credited the authors with | 
reading much more into their results than had | 
actually been the case. The method put forward | 
gave empirical data which were very helpful and | 
instructive, always bearing in mind that two} 
dimensions, and not three, were involved. The| 
effect of “ inclusions,” as shown in the paper, were | 
somewhat appalling. The authors, however, had | 
regarded these as fixed and immovable bodies, 
whereas actually they were glasses, and when the | 
steel was heated and became plastic it was fair to 
state that the slag inclusions were modified at the | 
same time. The question, therefore, arose as to 
whether the analogy was not far too much over- | 
drawn and would leave a false impression in the | 
minds of some. Dr. A. McCance, who closed the | 
discussion, also referred to the “ inclusions.”’ These, 
he said, had been placed exactly where the authors 
had wanted them to be. There was some danger, 
therefore, in applying, in this case, a method of 
accurate measurement regarding the spacing of the | 
lines. With regard to the matter of whether there 
was a real analogy between the Hele-Shaw flow lines 
and those seen on an etched drop forging, in his 
opinion, what was seen was really an indication of 
displacement, and in that respect there was an 
exact analogy between the two. What was really | 
measured was displacement, and not flow. Taken 
as a whole, the method gave real information as to 
what was taking place in semi-plastic material. 
Professor Thompson, in his reply, stated that he 
had been quite unaware of the paper by Gulliver, 
mentioned by Dr. Desch, and was glad to have his | 
attention drawn to it. Both Drs. Desch and 


Hatfield had raised the question of the influence of | furnace designers, but the fact remained that a good treated on its own merits. 


ENGINEERING. 


a flow line. It was, at all events, a line comparable 
with their Hele-Shaw flow line. 


Waste-Heat Borers ty OPpEN-HEARTH PRACTICE. 


The second contribution considered was the 
Second Report of the Open-Hearth Committee of 
the Iron and Steel Industrial Research Council. 
This report, which was upon the subject of ‘* Waste- 
Heat Boilers in Open-Hearth Practice,” was 
presented by Mr. R. Percival Smith, the chairman 
of the Committee. It is divided into a number of 
sections, respectively dealing with a waste-heat 
boiler trial at the works of the Park Gate Iron and 
Steel Company, Limited; the economics of the 
subject; the design, installation and operation of 
waste-heat boilers; and a historical summary of 
waste-heat boiler practice. Mr. A. F. Webber 
presented those sections of the report which dealt 
more directly with technical and engineering 
matters. We publish a summary of the ground 
covered by the report on page 375. 

Mr. James Henderson, who opened the discussion, 
stated that the present research had been in- 
augurated when he was chairman of the Iron and 
Steel Industrial Research Council. It was an 
admirable example of the methods of investigation 
and research developed under the supervision of 
the able director of the British Iron and Steel 
Federation, Sir William Larke, and of Mr. E. C. 
Evans. It might be asked why waste-heat boilers 
should be installed in open-hearth furnace plants ; 
if an open-hearth furnace were properly designed 
there should be no necessity for a boiler of this type. | 
The question must be answered by open-hearth | 
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The furnace was making 4-2 tons of steel per hour 
using a large amount of gas, namely, 203 therms 
per hour as against 115 in the Park Gate trials, 


| 
They had, however, secured 8,400 lb. of steam per 


hour (compared with 3,208 lb. at Park Gate), which 
was equivalent to a production of 2,000 lb. of steam 
per ton of steel. This was an indication of the 
great value of a waste-heat boiler in tiding over a 
period during which it was necessary to keep a 
furnace going which would otherwise have to be 
taken out of commission. The output of another 
furnace, working under good conditions, was 5-] 
tons of steel per hour, the production of steam being 
5,090 lb. per hour and the boiler efficiency 40-5 per 
cent. The report would be of great value to the 
industry, as it would provide a text for the guidance 
of workers in this field. 

Mr. J. W. Reber stated that the radiation and 
convection losses in the Park Gate trials had been 
given as 13-3 therms per hour. This represented a 
loss of 27 per cent. in the heat available for the 
boiler. In ordinary waste-heat boiler practice this 
was rarely more than 5 per cent. Moreover, the 
output of steam per hour, namely, 821 Ib. per ton 
of steel made, was rather on the low side. There 
was a definite most economical design for a waste- 
heat boiler, this depending mainly on the shape of 
the heating surface, the value of the steam evapo- 
rated, and the cost of power for the fan. In many 
cases waste-heat boilers were worked at high 
velocities, but using a high fan-power consumption, 
whereas, in other works, practically the same evapo- 
ration was obtained using a larger boiler and a 
lower fan-power consumption. Every case must be 
Waste-heat boiler 


viscosity. Provided, however, one obtained stream- | deal of heat did go up the stack. At the Frodingham | conditions in open-hearth furnace plants differed 


line flow, the viscocity factor was quite unimportant. | and Appleby Works, the introduction of waste-heat | from those obtaining in gasworks practice. 


In 


That seemed to be the position adopted by experts in | boilers had resulted in a definite improvement in| the latter case there was not much variation in the 


hydrodynamics whom he had consulted. Mr. | 
Herbert and he had done some work on extrusion, 
and the results had explained why it was necessary | 
to have a sharp-angled and not a stream-lined die. | 


economy and in increased efficiency. 

Mr. P. St. G. Kirke stated that the particular | 
boiler described in the paper was admittedly too 
large for a 50-ton furnace ; it had to be run with| 


conditions from day to day, whereas in open-hearth 
plants the variations which occurred were sometimes 
considerable. 

Mr. F. H. B. Gough said that, while he did not 


In an acute-angled die the stream lines were pressed | the dampers of the outlet end of the fan partly | deprecate the use of meters, he felt that it would 


very close together, this being an indication that | 


closed. Hence, the conclusions arrived at were not 


have been better if, in the Park Gate trials, the 


pressure was exerted on the metal at that point. | quite fair to waste-heat boiler practice. His firm had | water had been measured in calibrated tanks or had 


As a result of this, deformation and flow of the | recently started up a waste-heat boiler on a 50-ton| been weighed. 


metal took place relatively easily. On the other | 


hand, if a stream-lined die were employed, the 
stream lines were relatively far apart, an indication | 
of relatively low pressure. It was not surprising, | 
therefore, that a sharp-angled die was required. 
Dr. Fell had looked at the method rather more 
fundamentally than they had done, more funda- 
mentally, in fact, than the method justified. He 
(Professor Thompson) would like to emphasise, 
moreover, that he and Mr. Herbert had no wish 
to be dogmatic in regard to any of the results they 
had obtained. In wire-drawing work the metal 
was drawn through the dies, and it had seemed 
to them that they might be challenged over the 
fact that in the Hele-Shaw apparatus, pressure was 
employed. They had considered, therefore, that if 
they could show that they obtained the same 
results whether the glycerine was pushed through 
from above or sucked through from below, they 
could eliminate one possible source of criticism. 

All drawers of wire agreed that inclusions were 
bad ; many were in fact glassy, but one which was 
particularly objectionable, namely alumina, was 
definitely crystalline. A good deal of attention had 
been given to their “ inclusions " ; these were simply 
circles of paper put on the die, and to that extent 


did not represent the state of affairs occurring in | 


wire drawing where the inclusions were moving with 
the metal. On one occasion, however, a small 
particle of dirt had found its way into the die, and 
although this particle was flowing with the glycerine 
itself, the distortion of the streamlines in its 
neighbourhood was evident. The recent work of 
Pomp and Schylla on the flow of metal during tube 
drawing had been compared with the corresponding 
Hele-Shaw flow lines as obtained in the present 
investigation. When the two figures were super- 
posed, the similarity between the two, throughout 
the whole field, was really striking. Mr. Herbert, 
who also briefly replied, stated that Dr. Fell had 
seemed to mean that a series of small movements 
occurred during forging. If, however, all these small 
movements were integrated one obtained practically 


furnace in a works in South Wales. This boiler 


In tests of this type positive cali- 


bration should be adopted, if possible. The last 


which had slightly sinuous tubes, was 8} ft. in|speaker in the discussion, Mr. T. P. Colclough, 
diameter instead of 9 ft., and the length between tube | thought that the waste-heat boiler must be the 
plates was 9 ft. instead of 18 ft. It evaporated | servant, and not the master. Furnaces should be 
5,250 lb. of water per hour, and instead of 23 kW, designed in such a way that the heat was directed 
only 12} kW were required to drive the fan. The| where it was wanted, namely, into the bath, and 
heating surface was about 1,400 sq. ft. on the|not to form steam. He would like, moreover, 
gas side. The fan power was less than half that | to draw attention to one important fact—the figures 


‘taken by a straight-tube boiler on an adjacent | presented with regard to the Park Gate Works were 


furnace of the same size. In those cases, in| not representative. 

which gas was taken hot straight from the pro-| [n the course of a brief reply, Mr. Webber said 
ducer, and not preheated, it was clear that the|that too much should -not be made of the fact 
temperature of the waste gases available for the| that the Park Gate figures were not really repre- 


boiler would be much higher than the 445 deg. C.| sentative. ‘The conclusions contained in the report 


| doubled. 
| from and at 212 deg. F., per pound of coal fed into 


given in the paper, and the steam per pound of 
coal fed to the producer might be approximately 
It was on record that 4 lb. of steam, 


the producer, had. been obtained. A fan power | 
of 4-4 kW per 1,000 Ib. of steam had been suggested ; | 
this was a high figure. It could be reduced to 2 kW, 
or say 3 brake horse-power per 1,000 lb. of steam, 
from and at 212 deg. F. An alternative method of 
driving fans was to adopt the compound reciprocat- 
ing steam engine or the geared turbine. The latter 
was usually found in gasworks. Taking the case of 
the boiler installed in South Wales, the saving in 
fuel fired, based on 7 Ib. of superheated steam 
per lb. of coal costing 12s. 6d. per ton, came to about 
750 lb. per hour, or 50 tons per 150-hour week. The 


did not depend on the Park Gate figures. He had 
seen the boiler, mentioned by Mr. Kirke, which had 
been installed in South Wales, but before it had 
been put into operation. He had been greatly 
impressed by it, and it was true that it appeared 
to possess marked advantages over the larger, 
straight-tube type. He could not quite agree with 
the calculations put forward, however; it was a 
curious fact that these calculations always resulted 
in the finding that the waste-heat boiler would pay 
for itself in 18 months or two years. He also 
could not agree with regard to Mr. Kirke’s remarks 
concerning other methods of driving the fan ; cheap 
electricity was usually available in steelworks. 
He fully agreed with Mr. Gough that the use of 
direct weighing or calibrated tanks was preferable 





value of this, at 30/. per week, was about 1,000/.|to meter readings. The Park Gate authorities, 
per annum, or very nearly the capital cost of the | however, had already done so much in these trials 
boiler. Auxiliary fuel firing with gas was common | that he would not have liked to suggest that they 
in gasworks practice with fire-tube waste-heat| should do more. Furthermore all the meters 
boilers and presented no difficulty, and arrange- | employed had been carefully calibrated before use. 
ments could easily be made for firing over the cigs 
week-end with blast-furnace gas. SrructuRaL CHANGES IN STEELS DURING CREEP. 

Mr. W. J. Brooke mentioned the case of an open-| An “ Investigation of the Behaviour of Metals 
hearth furnace which was very nearly at the end | under Deformation at High Temperatures. Part I. 
of its career. As a furnace, he stated, it was |—Structural Changes in Mild Steel and Commercial 
working inefficiently. A considerable proportion | [rons During Creep” was the title of the last paper 
of this lack of efficiency, however, was taken up by | considered by the meeting. It was a communica- 
the waste-heat boiler run in conjunction with it.| tion from the National Physical Laboratory, by 
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Dr. C. H. M. Jenkins and Mr. G. A. Mellor. The 
contribution, which was presented by Mr. Mellor, 
contained the results of a study of the effects of 
deformation at high temperatures of several varieties 
of iron and mild steel. These materials showed 
marked differences in behaviour, which were pro- 
bably related to the mode of manufacture. The 
study was carried out by microscopical examination 
of material subjected to creep and_ short-time 
tensile tests at high temperatures, the test-pieces 
being kept free from attack by air by stressing 
in vacuo in special testing units. We intend to 
reprint, in abridged form, this contribution to the 
proceedings. 

Mr. L. E. Benson, the only speaker in the dis- 
cussion, stated that it had been obvious for some 
time past that some such systematic study as the 
authors had carried out was due. What criticism 
he had to offer would be confined to the authors’ 
discussion of their results. They had said, for 
example, that failure by intercrystalline cracking 
was found in materials subjected to internal strain 
accompanied by corrosive conditions. The failure 
was, therefore, presumably of the season-cracking 
type, but why had they said internal strain? It 
could occur when external strain was present. They 
had further said that intercrystalline cracking 
could also occur in alloy steels fractured by pro- 
longed application of stress at elevated tempera- 
tures ; in this case the crystal had been stiffened by 
alloying additions, but this did not appear to 
strengthen the grain boundaries. By this statement, 
continued Mr. Benson, the authors implied that this 
crystalline material was like a brick wall, in which 
the bricks had been hardened and strengthened and 
the mortar left weak. It was an interesting picture, 
but, in his opinion, did not represent what obtained 
in intercrystalline failure under creep conditions. 
The authors had also drawn attention to the 
peculiar behaviour of Armco iron in that, in creep 
tests at high temperatures, it was the material 
most prone to failure by intercrystalline cracking. 
They had gone on to say that the peculiar behaviour 
of this material was probably connected with the 
distribution of oxygen, nitrogen and other con- 
stituents, which led to a stiffening action on the 
ferrite without appreciable strengthening of the 
grain boundaries. This statement also was, in his 
opinion, somewhat wide of the mark. The cause 
and the mechanism of the intercrystalline type of 
failure was not yet understood and until further 
data were available it was best to keep an open 
mind on the subject. 

The President intimated that there would not be 
time for further discussion and thanked the authors 
of all the papers for their contributions. He then 
proposed votes of thanks to the Lord Mayor and 
the City authorities of Manchester, and to the 
Principal and Council of the College of Technology, 
for the accommodation they had kindly afforded 
for the meeting. Further votes of thanks to the 
firms who had opened their works to the visitors, 
to the officers and members of the Reception 
Committee, to all who had helped to make the 
meeting a success, and to the President, terminated 
the proceedings. The members then left the 
College of Technology, and were conveyed in 
motor coaches to Salford Docks, where they 
embarked on vessels provided by the Manchester 








Messrs. Millom and Askam Hematite Iron Company, 
Limited, the Moss Bay Works of the former Com- 
pany and the Millom Works of the latter firm were 
visited. Those members and ladies who did not 
elect to visit the works left Keswick after lunch for 
a motor-coach tour of the Lake District. The 
parties became reunited at Ulverston, and returned 
to Manchester by special train. In concluding our 
account of the meeting, we may mention that a well- 
written and illustrated and handsomely-bound 
volume, bearing the title, The Iron, Steel and Engin- 
eering Industries of Manchester and District, prepared 
by three members of the Reception Committee, 
Mr. J. Sinclair Kerr, Mr. Charles G. Renold, and 
Professor F, C. Thompson, was presented to each 
member. This guide and souvenir volume contains 
an excellent general account of the extensive 
metallurgical and engineering activities of the 
district and a broad outline of the wide ramifications 
of the local industries. 








THE INSTITUTE OF METALS ; 
NEWCASTLE MEETING. 


(Continued from page 313.) 


THE final business session of the recent autumn 
meeting of the Institute of Metals in Newcastle- 
upon-Tyne, was held on the morning of Wednesday, 
September 11. When the members reassembled 
in the new mining lecture theatre of Armstrong 
College, Dr. H. Moore, the President, again oceupied 
the Chair. 

AGE-HARDENING AND CREEP PERFORMANCE. 

“The Inter-Relation of Age-Hardening and 
Creep Performance. Part [L—The Age-Hardening 
of Nickel-Silicon-Copper Alloys,” by Dr. C. H. M. 
Jenkins and Mr. E. H. Bucknall, was the title of 
the first paper considered. Dr. Jenkins, who 
presented the contribution to the meeting, stated 
that it described work carried out at the National 
Physical Laboratory for the Committee on Materials 
for High-Temperature Service of the Department of 
Scientific and Industrial Research. The work had 
been carried out on copper alloys containing 3 per 
cent. and 5 per cent. of nickel + silicon in the 
atomic ratio 2 Ni: 1 Si. The alloy containing 3 per 
cent. of nickel + silicon, when quenched from 900 
deg. C., underwent age-hardening at temperatures of 
300 deg. to 750 deg. C. The maximum hardness 
was attained progressively more rapidly the higher 
the ageing temperature. It was reached, for 
example, in more than 64 days at 400 deg. C., and 
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quent contributions. The temperature to which 
age-hardening alloys were heated and the time they 
were maintained at that temperature were important 
factors in connection with the subsequent hardness 
obtained. The only reference made to the hardening 
temperature was that this was 900 deg. C. This 
apparently had led to very variable hardness-test 
results and if the authors had used a higher tempera- 
ture they would probably have had better results. 
The effects of iron and manganese had been men- 
tioned ; the presence of these elements was not 
necessary in order to obtain fully soft conditions 
on quenching, but small amounts of iron did 
accelerate the ageing process and also appeared 
to increase the extent to which hardening could be 
obtained. In view of the general importance, 
in work of this kind, of small impurities, it was a 
pity that the authors had not given full analyses 
of their materials. The authors had stated that 
the Brinell hardness of a quenched alloy had 
changed from 54 to 55 after 17 days. He main- 
tained that it was impossible to work to such close 
limits and to speak of this as a change. (The 
authors here interposed to emphasise that Dr. 
Cook had mis-read their statement. What they 
had actually been investigating was the permanence, 
at room temperature, of the hardness of a material 
quenched from 900 deg. C.) 

Dr. H. O'Neill stated that the authors were to 
be congratulated on their deduction of a general law 
relating the time and temperature required to bring 
about maximum age-hardening in alloys. They 
observed that their exponential ageing relation was 
similar to the law of Dushman and Langmuir apply- 
ing to diffusion in the solid state, and it was of 
interest that still another example might be quoted 
in this connection. In a paper read in 1932 before 
the Institution of Mechanical Engineers,* Bailey 
and Roberts had obtained the same type of expres- 
sion for the process of the spheroidisation of steel, 
and had remarked that they saw no rcason why 
changes in hardened steels due to thermal action 
should be regarded as different in essentials from 
that of carbide spheroidisation. In discussing 
that paper at the time, he (Dr. O’ Neili) had suggested 
that the age-hardening process might be considered 
on the basis of Bailey and Roberts’s work, and this 
the present authors had done with considerable 
success. The authors had observed in the course 
of their contribution that the maximum tensile 
strength and the maximum electrical restivity 
were not necessarily produced by the treatment 
which gave the maximum hardness value. By 


in less than one minute at 700 deg. C. In general, | hardness, the authors meant, however, the Brinell 


a linear relationship appeared to apply between 
the logarithm of the time and the reciprocal of the 
absolute temperature of attainment of maximum 
hardness. The maximum hardness, however, was 
greater the lower the ageing temperature, and the 
attainment of maximum hardness was generally 
followed by softening. Microscopical and chemical 
evidence of the progress of ageing had been obtained, 
but X-ray study had not been of great assistance 
in this instance. A programme of creep tests was 
now in progress and should yield information 
regarding the effect on creep properties of ageing 
prior to testing and ageing during testing, and should 
also indicate the effect of continuously-applied 
tensile stress upon age-hardening. 





Ship Canal Company for a visit to the Irlam 
Works of Messrs. The Lancashire Steel Corporation, 


Crawford and Balcarres, P.C., K.T. 


day, September 19, was devoted to an excursion 


Keswick Hotel, at the invitation of Messrs. The | constituted only the first of a series of papers and 


In an appendix to the paper, which was presented 
_ by Mr. Bucknall, consideration was given to points 
Limited. Lunch was taken at Irlam at the invita- relating to the age-hardening of nickel-silicon-copper 
tion of the Company, and afterwards the coke- alloys and their comparison with information, in 
ovens, blast-furnaces, steel plant and rolling mills| the literature, relating to other age-hardenable 
were visited. The return journey was made by alloys. , 
motor coach and, in the evening, members were importance of the relationship between temperature 
entertained to a banquet at the Midland Hotel,| and time of attainment of maximum hardness, 
Manchester, at the invitation of the Reception! which was shown to be of general application. 
Committee. The function, which proved a most similar relationship applied to the attainment of 
enjoyable one, was presided over by the Earl of | maximum resistivity during ageing. These relation- 
* | ships were regarded as confirming the commonly- 
lhe whole of the last day of the meeting, Thurs- | accepted theory of age-hardening. 

Dr. M. Cook, who opened the discussion, said 
to works on the Cumberland Coast, and to a visit | that he had finished reading the paper with a sense 
to the Lake District. Members left Manchester | of disappointment. 
by Special train for Windermere, and proceeded | word “ creep,” it hardly occurred again in the whole 
‘o Keswick by motor coach. After lunch at the| of the paper. 


Particular attention was directed to the 


While the title embodied the 


Perhaps, however, the contribution 


number for the arbitrary loading conditions of 
L/D? = 10. Were they sure that if they had 
decided to use other loading values such as L/D? = 5 
or 30, the hardness maximum for a given alloy and 
a given time would have occurred at the same 
ageing temperature? Brinell numbers were not 
scientifically comparable the one with the other, 
and while this was seldom important in ordinary 
work it might lead to trouble when comparing 
Brinell hardness with more precise properties like 
electrical resistivity. Another example of the same 
thing was that the standard Brinell number 
(L/D? = 30) of a certain mild steel passed through 
a maximum at a testing temperature of about 
200 deg. C., whereas the Brinell number computed 
on the more scientific basis of unit diameter of 
indentation did not reach its maximum until about 
370 deg. C. With such possibilities in mind it 
would therefore be preferable to employ the diamond 
pyramid test for work of this kind. The hardness 
numerals thus obtained were truly comparable 
though they had to be referred to the angle of the 
pyramid employed. 

A contribution to the discussion, prepared by 
Dr. M. L. V. Gayler, was read by Dr. J. L. Haughton. 
In this, Dr. Gayler stated that Mr, Preston and she 
had put forward the theory that age-hardening was 
due to the decomposition of the super-saturated solid 
solution taking place in two stages, the first being 
the rejection of the atoms of the dissolved metals 
from the lattice of the solid solution, accompanied 
by the possible formation of molecules, the second 
stage consisting of a coagulation of these rejected 








Workington [ron and Steel Company, Limited, and | the subject of creep would be dealt with in subse- 


* See ENGINEERING, vol, cxxxiii, page 261 et seq. (1932). 
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atoms and molecules to form small groups of | From each end of the block a length of 44 in. was | Beattie on the relation between the international scale 


crystallites. The latter process probably started 


cut; these lengths being used for tensile creep | 


ot temperature and the thermodynamic scale from the 


just after the first and rapidly overtook it, until the | test pieces. The remainder of the block was used | i¢¢ point to the sulphur boiling-point. 


lattice strain, which was caused by the first stage, 


was diminished and finally removed by the complete 
precipitation of the dissolved atoms and/or mole- | 


cules, If the theory were sound, maximum hard- 
ness, as determined from hardness-time curves, 
had no definite physical meaning other than that 
the second stage in the process of age-hardening had 
overtaken the first, but the maxima of electrical 
resistivity measured during age-hardening had a 
very real meaning. These maxima should indicate 
much more closely the point at which the first 
stage, i.¢., precipitation of atoms or molecules, was 
complete, and they showed that such a process 
took place in less time than was found from hardness 


|for a beam test piece ; its central portion, which | 
| was to be subjected to uniform bending moment, | 
was machined all over to the dimensions 15 in. | 
| long by 7 in. deep by 2 in. wide. Apparatus was | 
| constructed by means of which the beam of lead | 
| was subjected to uniform bending moment, and | 
| measurements of the creep of the beam were | 
|recorded. The whole equipment was housed in a | 


| 
|chamber maintained at the constant temperature 
lof 21-5 deg. C. The tensile creep tests on the | 
| material of the beam were also carried out at| 
| constant temperature in order to provide stress- 
| yr data for the calculation of the stresses in the 
| beam. 


The investigation had led to the following con- | 
Professor LD. Hanson said that he was a little clusions: (1) In the case of a lead beam creeping | 
dubious about accepting some of the straight-line under stresses produced by pure flexure, plane sec- | 
relationships obtained by plotting logarithmically | tions continued to remain plane ; (2) the redistri- | 
the times to attain maximum hardness against the | bution of stress arising from creep was complete | 
reciprocal of the absélute temperature of ageing. | in one-fifth of an hour after application of a bending 
These would have carried greater conviction if | moment, and the stresses continued unaltered with | 
they had been substantiated by further experimental | time ; and (3) the behaviour of the beam under 
evidence rather than by evidence produced by | flexure might be fairly computed solely from the 
hunting through the literature. Mr. W. T. Griffiths, | relations between tensile stress and rate of strain 
who spoke next, agreed that the authors had | corresponding to any period of tensile creep testing | 
somewhat lost sight of their original purpose, which | on the material of the beam. 
was to study the inter-relationship existing between Professor D. Hanson, in opening the discussion, | 
age-hardening and creep. It was unfortunate that | said that the paper contained an account of what 
we based our views on the phenomenon of age-| might be termed an ideal piece of work, and 
hardening mainly on hardness-test results. The | although it had been carried out on one specimen, 
determination of other properties such as the | it was possible to arrive at a number of important 
resistivity or even mechanical properties, other than | conclusions which might have a wider application. 
hardness, might give us an entirely different picture | Mr. J. C. Chaston, who spoke next, said that the 
of the problem under investigation. He hoped, | authors had stated that an annealing treatment at 
therefore, that in future work the authors would | 100 deg. C. for 2 hours followed by slow cooling 
not confine themselves to indentation methods. | enabled creep curves of normal characteristics to 
Dr. W. J. P. Rohn, who closed the discussion, | be obtained, but in this condition the lead was too 
wondered whether it would not be useful to extend | soft to be of value in the investigation. It was 
researches on systems which were as simple as | difficult to understand why this annealing made the 
possible. Up till the present most of the work| lead too soft. The next speaker, Mr. H. Stevens, 
done had been carried out on somewhat complex | remarked that both authors were engineers; they 
alloys. It might be helpful to conduct work on| were thus helping to bridge the gap which too often 
the copper-beryllium and nickel-beryllium alloys, | existed between engineering and metallurgy. He | 
which were the prototypes of age-hardening alloys. | would like to see the investigation extended to | 
Mr. Bucknall, in a brief reply, stated that he | include varying bending moments and varying rates | 
agreed with Dr. O'Neill with regard to the disagree- | of creep, and further work done on a beam subjected | 
ment of hardness curves taken under different |to non-uniform bending moments. Mr. H. H. A. | 
Brinelling conditions. Surely, however, this went | Greer, who closed the discussion, referred to the | 
further to establish their point that the hardness| importance of the science of metallurgy to the | 


curves. 





maximum did not agree with the resistivity maxi- | engineer. All engineers, he urged, should have some | 
mum, The maximum hardness stage merely repre- training in metallurgy, and the Local Sections | 
sented a balance between two opposing factors as | of the Institute should encourage young engineers 
far as that particular test was concerned. He | to join them so that they should learn something 
could assure Dr. Cook that Part IL of the paper, | of the raw materials with which they dealt. In a 
work upon which was well advanced, would be| brief reply, Mr. Tapsell said that he could not) 
intimately concerned with creep and would have | explain why the lead had become too soft as the 
little to do with hardness tests. Dr. Jenkins, who | result of annealing for two hours at 100 deg. C. | 
also replied, said that research on age hardening | As they had handled the beam, it was stiff enough, 
had been going on for some twenty years and it was | but it would certainly not have been if they had | 
difficult to ignore the previous work carried out | annealed it. They might be able to extend the | 
by some 10 principal investigators in this field. This| work on the lines indicated by Mr. Stevens. At | 
was why they had delved into the literature on the | present they were engaged on an investigation | 
subject and also explained why they had not thought | involving combined stresses in tension and torsion, 
it necessary to reconsider such matters as the maxi-| but they might be able to carry out work using | 


mum quenching temperature. 
Creep Unper FLEXURAL StTREssEs. 


* An Investigation of the Nature of Creep under 
Stresses Produced by Pure Flexure,”’ was the title 
of the second paper dealt with on Wednesday 
morning, September 11. It was by Messrs. H. J. 
Tapsell and A. E, Johnson, of the National Physical 
Laboratory, and was read in abstract by the latter. 
The authors stated that their contribution, 
which formed part of the current research carried 
gut on behalf of the Committee on the Behaviour 
of Materials at High Temperatures of the Depart- 
ment of Scientific and Industrial Research, deah 
with the results obtained in a study of the stresses 
and strains arising when a material was subjected 
to bending moments in conditions which produced 
creep. For experimental reasons, it was necessary 
to use a material which would creep at air tempera- 
ture, and hence lead of commercial purity had been 
chosen. The lead was supplied in the form of a 
block 4 ft. in length, and of section 8 in. by 2} in. 


different bending moments. 
(To be continued.) 








INTERNATIONAL STEAM TABLES. 
| THe third International Steam Tables Conference 
was held in the United States during the week com- | 
mencing September 17, 1934, the purpose being to 
extend international agreement on the properties of 
| steam in continuation of the work of the conferences in 
| London and Berlin, in 1929 and 1930, respectively. 
Representatives were present of Great Britain, Ger- 
many, the United States, and Czechoslovakia. The 
conference was opened in Washington by Dr. L. J. 
Briggs, Director of the Bureau of Standards, Dr. Alex. | 
Dow subsequently occupying the chair. Three sessions | 
of the conference were held in the early part of the 
week, the second taking place at the Massachusetts 
Institute of Technology, Cambridge, and the third in 
New York. At these full sessions explanations were 
given of the methods employed at the Bureau of 
Standards for the measurement of the properties of 
| saturated liquid water and saturated water vapour and 
of the work at Cambridge conducted by Dr. J. A. | 


| 


Subsequent to the third session of the conference, 
a committee sat (Mr. 1. V. Robinson, chairman) ty 
revise and extend the Skeleton Table of the Berlin 
Conference in the light of new data available. Th: 
new tables (reproduced on page 373) compare with the 
Berlin Conference table as follows :—(a) The saturation 
pressure, enthalpy or total heat, and specific volume of 
saturated liquid and saturated vapour are given at 
42 different temperatures: the Berlin Conference 
gave these values at 10 different temperatures. (b) The 
enthalpy, or total heat, and specific volume are given 
for 72 different states of superheated steam, while th 
Berlin Conference gave these values at 57 different 
states. (c) The enthalpy, or total heat, and specific 
volume are given for 87 different states of compressed 
liquid water. The Berlin Conference gave no values 
for the compressed liquid. (d) At temperatures above 
200 deg. C. the tolerances on properties of saturated 
liquid and saturated vapour are reduced by from one- 
half to one-tenth of the Berlin Conference values. (¢) 
Tolerances on the specific volume of superheated 
vapour at pressures above 100 kg. per square centimetre 
are generally about + per cent. of the volume; the 
Berlin Conférence values were | per cent. to 3 per cent. 
(f) Tolerances on enthalpy, or total heat of superheated 
vapour, are reduced to about one-half the Berlin 
Conference values. 

At the final session of the conference on September 22, 
Dr. H. N. Davis presided and the report of the com. 
mittee was adopted. A resolution was passed expres. 
sing the hope that the experimental work would be 
continued, including that on enthalpy, or total heat 
measurements of superheated steam, at the Imperial 
College of Science, London, and in Czechoslovakia, 
and extended as far as practicable in the range of 
temperature and pressure. It was considered desirable 
that new measurements of the saturation pressure of 
steam between 0 deg. C. and 100 deg. C. should be 
undertaken at the Reichsanstalt, Berlin, and the 
National Bureau of Standards, Washington ; and that 
measurements on the rate of change of enthalpy, or 
total heat of superheated steam with pressure, should 
be continued at the Massachusetts Institute of Tech- 
nology. Further, it was considered desirable that new 
measurements of the enthalpy of water between 
0 deg. C. and 100 deg. C., and also additional measure- 
ments of latent heat between 0 deg. C. and 50 deg. C., 
should be undertaken at the Bureau of Standards. 

The next conference will be held at the Masaryk 
Academy of Work, Prague, Czechoslovakia. We 
reproduce below and opposite the Skeleton Tables 
adopted and the units and conversion factors employed : 


Units AND CoNVERSION Factors 


Definitive Values : 
1. Length: 2-54000 cm. 1 in. 
2. Mass: 453-5924 grammes = | Ib. 
3. Pressure : 
(a) One standard atmosphere pressure of 
76 cm. mercury column (density 13-5951 g 
per cub. em., gravity 980-665 cm. per 
sec. per sec.). 
(6b) One bar = 10° dynes per sq. cm. 
Energy : 
(a) 1,000 international steam table calories (1.T. 
cals.) 1/860 international kilowatt-hour. 
(5) 1 international electrical watt 1 -0003 
absolute watts. 
(c) | British thermal unit 251-996 I.T. cal. 
Temperature : 
All temperatures are expressed in terms of the 
International Temperature Scale. Where Kelvin 
temperatures were used the values were obtained 
by adding 273-16 to the temperatures on the 
International Scale. 
On the basis of the above values, the following 
conversion Tables have been derived : 


Pressure Conversion Tables. 
Kg. per | Lb. per | 


} sq. em. sq. in. | 
| | | 


Kar Mm. He 


I atmos- 
phere 1 
1 kg. per 
sq. em 
10 Ib. per 
sq. in 0- 68046 0- 703807 oe 
1 bar | O-ga6923) 1-019716) 14 503s} } Tho ai 
Im, He 1-31579 | 1-35961 | 19-3368) 1-333224/1,000 
| ! 


1033228) 14-6959) 1-013250; 760 


0-967841) I 14-2233) 0 ORGS! 735 


10 O-689476) S17 
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374 
LABOUR NOTES. 


Tue executives of the National Union of Railway- 
men, the Associated Society of Locomotive Engineers 
and Firemen and the Railway Clerks’ Association, | 
met in London last week, for the purpose of considering 
the question of lodging a claim with the main line} 
railway companies for restoration of the remainder | 
of the wages cuts made in 1931. At the close of the | 
conference, Mr, Marchbank, the general secretary 
of the National Union of Railwaymen, gave out the 
following statement for publication :—* The position 
in respect of the percentage deductions, as well as the 
variation of working conditions, was fully considered. 
Arising from the discussion, it was agreed that repre- | 
sentations should be made to the railway companies | 
for restoration of the balance of the percentage deduc- | 
tions, and also restoration of the variation in the rates | 
for overtime, night duty, and Sunday work in regard 
to the traffic grades, the clerical and the supervisory | 
staffs represented by the three unions. It is antici- | 
pated that an early | 


meeting will be held with the 
companies to consider the claim of the unions.” } 


Mr. Marchbank added that representations to the | 
companies would be made simultaneously on behalf 
of the railway shopmen by the joint secretaries of the | 
tailway Shopmen’s Council, for the restoration of the | 
balance of the cuts made in their wages. 


\ meeting of executive representatives of the engi- 
neering trade unions is to be held in York on October 10, 
for the purpose of considering the question of wages. 
As a result of negotiations with the Engineering and 
Allied Employers’ National Federation, it will be 
recalled, the wages of the operatives were increased by 
2s, per week, viz., Lx. on May 30 and Ls, on July 15 last. 
The new demand, which now, it understood, 
being formulated, is for an advance of 2d. per hour, 
an equivalent increase of piece-work prices, and restora. | 
tion of the position which existed prior to the signing | 
of the 1931 agreement 


is 1s 


Addressing the annual meeting of the Glasgow | 
Iron and Steel Company, of which he is chairman | 
and managing director, Mr. Frank Hodges said that 
after reviewing the circumstances of the coal industry, 
he had come to the conclusion that under certain 
conditions the men were entitled to some advance in 
their daily rates. So far as he could see, the industry 
was not in a position financially to grant either the 
whole or any substantial part of the miners’ claims 
as things stood at present, but he was definitely of | 
opinion that it would not require a great deal of internal | 
reorganisation in the field of selling prices to ensure | 
sufficient revenue to give the men at least a proportion 
of their present claim. He was satisfied that the happy 
mean could be found which would be beneficial both | 
to miners and coalowners, and which at the same time 
would not be prejudicial to either the domestic or 
industrial markets. The miners’ public propaganda 
should be taken seriously by the Government and all 
concerned, so that before the time when the district 
agreements terminated and a national agreement 
was being sought, ample study could be given to this 
question and, if necessary, further statutory orders 
issued before a national or district stoppage occurred 


Speaking at Rochdale last week, Mr. Ernest Brown, 
the Minister of Labour, alluded to doubts which, he 
said, were cast in some quarters on the reliability of 


the official figures of registered unemployed and the | 
Between Septem- | 


he said, the number | : - 
| then warned, and finally transferred to other work, or 


number of insured persons in work. 
ber, 1931, and August, 1935, 
registered as unemployed fell by 864,000, and between 
the same dates the estimated number of insured persons 
in employment increased by 1,086,000. The unem- 
ployment figures were based on returns made 
month by every local office of the Ministry of Labour, 
and included all persons registered at the exchanges 
as unemployed on the day of the count. As soon as 
the figures had been tabulated by the headquarters 
statistical staff the results were communicated to the 
Press, There never had been “ political interference 
with the figures by any party when in power. The 
only qualification thet had to be made was that 
legislative changes affecting the conditions for the 


receipt of benefit might have the effect of encouraging | 


additional persons to register ; or might have the con- 
trary effect where the change was in the direction of 
tightening the conditions, as was done, for example, 
by the “Anomalies” Regulations of 1931. Full 
details of changes of that kind were published, so that 
proper allowance could be made in comparing the 
figures before and after the change. 


There was a mistaken impression in some quarters, 
Mr. Brown went on to say, that the decrease in the 


numbers unemployed was cancelled out by the increase | 


|given by the Public Assistance Committees set up in 


| causes, 
estimated number of insured persons in employment. 
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in the numbers of persons on poor relief, on the assump- 
tion that there had been merely a transference from 
one group to the other. That assumption was wrong. 

was as a rule a condition for the receipt of poor 
relief that able-bodied unemployed should register 
at the exchanges, and the Ministry of Health had 
recently estimated that all but about 13,000 of the 
able-bodied unemployed receiving relief in Great 
Britain were registered at the exchanges and duplicated 
in the Ministry of Labour’s returns. These 13,000 
were mainly elderly persons, but included agricultural 
workers and hawkers, pedlers, newsvendors, and others. 
The bulk of the increase in the numbers on poor relief 
was due to dependents and sick persons, and was 
largely attributable to the more generous treatment 


1929. a 

The employment statistics, Mr. Brown said, gave 
an even more reliable measure of the progress being 
made than did the unemployment returns, and were 
not affected by changes in benefit conditions. The 
actual numbers of persons between 16 and 64 in insur- 
ance was ascertained each July when the books were 
exchanged ; on that basis an estimate was made each 
month from which were deducted the numbers of 
insured persons recorded as unemployed, allowance 
being made for absences through sickness and other 
The resulting figures gave for each month the 


The General Council of the Trades Union Congress 
have elected Mr. A. A. H. Findlay, chairman for the 
current year and president of next year’s Congress. 
Mr. Findlay was appointed assistant general secretary 
of the United Patternmakers’ Association in 1913, and 
became general secretary of the organisation four years 
later. He was president of the Federation of Engineer- 
ing and Shipbuilding Trades from 1923 to 1925, and 
he has been a member of the General Council of the 
Trades Union Congress since 1921. 





Industrial News, a publication of the Trades Union 
Congress General Council, reproduces part of a report 
on the Bedaux system by the American Federation of 
Labour. “It is pertinent to mention,” the report 
says, “that the time-study observer frequently has 
had no practical experience whatsoever in the work 
that he is observing. As a rule, he is a recently 
graduated engineer with a few years’ experience in the 





engineering or production departments of one or more 
industrial establishments. This applies with equal 


[OcT. 4, 1935. 


1926-27. For group A (production goods) the increas 
was 22-8 per cent., or considerably above the average 
of 16 per cent. provided for in the year’s plan; while 
for group B (consumption goods) it was somewhat 
lower, viz., 14-2 per cent. 


The greatest success was obtained by undertakings 
under the Commissariat of Heavy Industry. Their 
output value was 11,251 -9 million roubles, and exceeded 
the plan figure for the six months by 4 per cent. The 
increase over the corresponding figure for 1934 was 
24-7 per cent. Development was fairly evenly distri- 
buted over the different industries, with the exception 
of fuel. The year’s programme was carried out to the 
extent of 49-5 per cent., the corresponding figures for 
1933 and 1934 having been 42-3 and 47-4, respectively, 
In the engineering construction industry, which pro- 
duces nearly half (49-4 per cent.) of the total heavy 
industry output, the increase over the figure for the 
first half of 1934 was 27-7 per cent. Favourable results 
were obtained as regards the construction both of 
agricultural machines and of railway cars and loco. 
motives ; while the output of high-grade machine tools 
steadily rose. 


In the iron and steel industry, the unduly wide span 
between the output of steel and that of cast iron is 
diminishing. The former (6,003-2 million tons) 
increased by 30-4 per cent. over the corresponding 
1934 figure, and the latter (5,846 million tons) by 
23-6 per cent. Steel output is expected to equal that 
of cast iron by the end of 1935 and to exceed it in the 
following year. As regards rolled steel, production was 
4,276-4 million tons, and the increase 30-7 per cent. 
Considerable progress was made in the other metal 
industries. Despite all efforts, their output had 
remained stationary for several years ; but during the 
first half of 1935 the programme was carried out to the 
average extent of 98 per cent. Copper output was 
increased by 63-4 per cent. and aluminium by 188 per 
eent.; but zine and lead, particularly the latter, were 
in arrears on plan forecasts, As a whole, these indus- 
tries increased their output by about 40 per cent. over 
the figures for the first half of 1934. 


At its recent meeting in Copenhagen, the Inter- 
national Transport Workers’ Federation adopted the 
following resolution submitted on behalf of the Trans- 
port and General Workers’ Union and the National 
Union of Seamen :—** That, having regard to the revela 
tions made during the recent inquiries in Great Britain 
into the loss at sea of cargo vessels, as to the conditions 
life-saving appliances, 


force to the resident engineer who is directing the | of accommodation, manning, 
installation. More often than otherwise, he enters a| equipment and construction—conditions which there 
plant without any practical knowledge of its productive | is every reason to believe are common to the mercantile 
operations. In this sense, the Bedaux engineers, instead | marines of all countries—this Conference of the Inter- 
of being experts, are actually learners during most of | national! Transport Workers’ Federation calls upon 
their sojourn in a factory, and are receiving a gratuitous | its affiliated membership to press for a higher national 


each | 


education in its processes day by day from the factory 
executives and workers, chiefly from the latter, who 
are under observation.” 


Continuing, the report says :—‘* Much emphasis is 
placed by the Bedaux Company on the fact that as the 
workers are guaranteed their basic earnings, irrespective 
of productive performance, they are thus under no 
‘speed up’ if disinclined to do so. This 


necessity to 
meaningless when faced with 


claim becomes 


workers) for successfully urging works to surpass a 
normal pace of 60 B’s per hour. If a worker habitually 
fails to attain a 60-B hour, he will first be coached, 


dismissed.” 


A campaign to secure the signatures of employers | 
throughout New York State to a pledge not to employ | 


child labour appears to be making considerable head- 
|way. The movement began just after the abrogation 
of the N.R.A. codes by the United States Supreme 
Court, the first approach of its leaders being to the 
| larger manufacturing and mercantile establishments, 
special attention being paid to industries which in 


the past had used child labour and might return to the | 


practice with the removal of the N.R.A. restrictions. 
* The widespread response to the movement’s appeal 
| indicates,” the Bulletin of the New York State Depart- 
| ment of Labour claims, “ that these employers believe 
that the use of child labour is not sound business nor 
| sound economics.” 

According to the weekly organ of the International 
| Labour Office at Geneva, the principal feature of 
| industrial development in the Soviet Union during the 
| first six months of 1935 was a 19-4 per cent. increase 
in the value of output. This figure is obtained by 
comparison with output for the corresponding period 
of the preceding year, at the prices obtaining in 


the | 
fact that foremen and overseers are paid a premium | 
(deducted from the total premium earned by all the | 


standard to be applied in all these matters, and urges 
that international action shall be taken to secure a 
Convention establishing higher international standards 
Further, considering that the lives of seamen and others 
are continually jeopardised by the inadequacy of the 
| safeguards that already exist, or by the evasion ot 
such safeguards, the Conference is of the opinion that 
such a Convention should contain similar provisions as 
appear in the ‘ Convention concerning the Protection 
against Accidents of Workers Employed in Loading 
and Unloading Ships,’ Article 18, enabling ratifying 
nations to enter into reciprocal arrangements on the 
basis of the Convention, provided that each nation 1s 
| satisfied that the arrangements adopted by the other 
secure a general standard of accommodation and ot 
safety for the seamen equally effective as the standard 
| required under its own laws and regulations.” 


The Monthly Review of the United States Depart 
|ment of Labour gives details of an annual salar) 
}contract plan which has been adopted by a shoe 
| manufacturing company and its regular employees 
| The plan covers 1,000 employees of whom 700 are 
| factory workers, and it provides for the levelling o! 
production so that the engagement of additiona! 
employees for peak periods is avoided. Each employee 
| is guaranteed 52 pay cheques a year, based on 48 wee ks 
|of 40 hours each. If the employee works more than 
| that amount of time, he will be paid for the extra 
hours, and if he works less there will be no reduction 
in the regular pay cheque. It is provided in th 
|contract between the worker and the employer that 
|if the times get too bad the company may ask to! 
reductions, but in no case is anyone to be laid off 

| 


| 








| 
| CaLENDAR.—Messrs. Metropolitan-Vickers Electrica! 

| Company, Limited, Trafford Park, Manchester, 17, ! 

| sent us their new Cosmos Lamps daily tear-off cale! 

| This covers the year extending from October 1, 1955 
September 30, 1936. 
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AUTOMATIC *“ HYDROFEED ” COLD-SAWING MACHINE. 


set out in Section B, was of a week’s duration. It 
began at 10 a.m. on Sunday, January 28, and was 
concluded at 11-40 a.m. on Saturday, February 3, the 
total duration of the trial being thus 145 hours 


CONSTRUCTED BY MESSRS. S. RUSSELL AND SONS, LIMITED, ENGINEERS, LEICESTER. | 42 minutes. It should be noted that the operation of 














AUTOMATIC ‘*HYDROFEED ” 
COLD-SAWING MACHINE. 


Tue annexed illustration represents a new cold-sawing | with a chute for cleaning purposes. 


| machines is 10, the pumps in all sizes requiring 2-h.p. 
|motors. An effective chip remover is fitted to the saw, 
| and the bed embodies a large chip compartment fitted 


machine embodying important improvements on the | 
range of such machines that Messrs. S. Russell and 


Sons, Limited, have had on the market for some time, /'WASTE-HEAT BOILERS IN OPEN- 


one of which was recently dealt with in our columns. 
The important mantles in this design is the fact | HEARTH PRACTICE. 
that measuring up to a stop has been abolished, thus; Tygx Open-Hearth Committee, set up by the Iron 
doing away with a good many of the objections which | and Steel Industrial Research Council on July 17, 
can be raised to these adjuncts. : | 1930, has generally acted as a controlling committee 
The machine is intended for cutting off large quan- | for various sub-committees engaged on the investiga- 
tities of blanks or pieces of uniform length, and is fully | tion of different problems, but it has also carried out 
automatic. It is of very substantial construction, as | other investigations directly. The First Report of 
will be observed, and suited to heavy work, the smallest | the Committee consisted of a general review of British 
of the range being able to take 6}-in. rounds and the/ and Continental open-hearth steel-making practice, 
largest, bars 10} in. in diameter. The saw saddle} based on the statistical analysis of a large quantity of 
houses the whole of the spindle drive. The motor is} constructional and operating data. In October, 1932, 
mounted on the saddle, the drive to the gearing being | the Committee decided to initiate investigations into 
by multi-vee belt or chain. The gears are of the stub/ the economic value of the waste-heat boiler regarded 
or double-helical types, all shafts except spindle and | as a steam-generating and fuel-saving adjunct to the 
second being mounted in ball bearings. The two/| 
specially referred to run in gunmetal bearings. The | 
whole drive runs in oil, a sight-hole being provided to | 
assist in maintaining a correct level. Slide wipers | 
clear swarf off the ways during in-feed. There are | 
two pumps for the feed, &e., driven by separate motors. | - 
One pump is of the variable-stroke type and can be | 
definitely and accurately regulated according to the | 
feed required. The other is a constant-delivery pump | qa) heat in waste gases above 60 deg. F.! 115-03 100-0 
which provides the counter-pressure for the feed 
cylinder, pressure for the vice grip, and quick-return 
motion of the saddle. The pump arrangement ensures | 
a perfectly locked feed, preventing drawing in of the Total 
saw, and the feed is unaffected by temperature. If | 








Therms | 
per Hour. | Per Cent. 


} 
ae, ae 
5-03 | 100-0 
] 
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the furnace, and, as far as possible, of the boiler during 
the trial were completely normal, no attempt being 
made to work the plant to produce results exceptional 
in any way. The unit tested consisted of a horizontal 
fire-tube boiler of the usual design, constructed by 
Messrs. Joseph Adamson and Company, Limited ; it 
was supplied with hot waste gases from a 50-ton basic 
open-hearth furnace, and was equipped with a motor- 
driven induced-draught fan. While most measure- 
ments were automatically recorded or integrated, a 
number had to be read regularly from indicating 
instruments; the frequency of reading was fixed at 
10-minute intervals throughout the trial. On the whole 
the trial was carried out without any disturbances due 
to unforeseen contingencies. No substantial dis- 
crepancy, it is stated, is to be found between any of the 
measurements made during the boiler trial or between 
any of the results calculated from these measurements. 
Although it is unfortunate that no relation could be 
established between measurements made on the gas 
supply to the furnace and the waste-gas flow from the 
furnace, this, it is emphasised, does not vitiate any of 
the conclusions in regard to those matters for which 
the trial was undertaken. This was concerned primarily 
with the operation of the boiler and not of the furnace, 
and, within this sphere, the results are stated to be 
all quite consistent. 

The heat distribution in the boiler and flues can be 
shown on the form of a heat balance sheet, Table II. 
It may appear that the radiation and convection losses, 
which, being obtained by difference, include all experi- 
mental and instrumental errors, are unduly high, and 
could be reduced by effective heat insulation of boiler 
and gas ducting. In answer to this it is stated that the 
point of measurement of the gas-exit temperature may 
have caused the chimney losses to be slightly under- 
estimated, and the radiation and convection losses 
to be over-estimated by a similar amount. Apart 
from this, however, it is added that it must be realised 
that these losses will inevitably bulk more largely in 
the heat balance-sheet of a waste-heat boiler than in 
that of a fuel-fired boiler which will generate more 
than twice as much steam for the same overall dimen- 
sions, Although the steam output is only 3,200 Ib. 
per hour, the radiation and convection losses are those 
arising from some 600 sq. ft. of gas-inlet duct, 600 sq. ft. 
of external boiler surface, and 300 sq. ft. of gas-outlet 
box. In the first case the duct is lined with insulating 
brick and firebrick, but the internal temperature is 
800 deg. F. There is not much scope, therefore, the 
report adds, for improving the steam output by heat 
insulation. 

The boiler performance related to the furnace out- 
put and producer coal consumption is indicated in 
Table III. The Report points out that from these 





Tasie Il.—Heat Batance SHEET. 





Heat Distribution, 











| Therms 

| per Hour. | Per Cent. 
| Heat absorbed by steam ot 85-20 | 80-68 
| Heat absorbed by blowdown 0-19 0-17 
| Chimney losses .. T os .+| 66°25 | 67°59 
| Radiation and convection losses (by diff.)) 13-30 11-56 
| Total .. a sis ..| 116-03 100-00 
| 





the feed resistance exceeds a safe limit the pressure oil 
is by-passed through a relief valve. | open-hearth furnace. The results of this investigation 
As stated above, whereas previously a stop was|are incorporated in the Second Report of the Open- 


employed for cutting to length, all measuring is now 
accomplished on the knee bracket carrying the bar- 
feeding gear. The measurement is set on a scale on 
this bracket, and thereafter the movement of a single 
lever will make the machine continue cutting off equal 
lengths of material until the bar is exhausted. After 
setting the vertical vice|and the travelling jaws to 
gauge and the vice has: been clamped hydraulically, 
the saw feeds in, while the jaw carriage is released 
and returns to the new position for feeding forward 
for a fresh cut. When a cut is finished, the saw is 
withdrawn, the viee unclamped, and the jaw carriage 
moves forward the gauged length. 

This is believed to be the only fully automatic 
machine of British design on the market, and it is 
further believed that no foreign manufacturer so far 
has abolished the use of feed stops, so that it consti- 
tutes an interesting advance. The maximum length | 
that can be repeated automatically is 9} in., and the | 
range of feed is up to 12 im. The saw drive embodies 





Hearth Committee, bearing the title ‘“‘ Waste-Heat 
Boilers in Open-Hearth Practice,” and this report 
was presented for discussion on Wednesday, Septem- 
ber 18, at the autumn meeting of the Iron and Steel 
Institute, held in Manchester. The investigation was 
carried out by the Technical Department of the British 
Iron and Steel Federation acting for the Committee, 
this procedure having been adopted in preference to 
directing the work through a sub-committee, since the 
problems considered were chiefly of an engineering 
nature. 

The Report occupies 73 pages, hence we are only 
able to give a succinct survey of the work done. The 
subject-matter is divided into five sections. Section A 
constitutes the introduction; Section B is a report of 
a “ Waste-Heat Boiler Trial at the Works of the Park 
Gate Iron and Steel Company, Limited”; Section C 
is devoted to the economic aspect; Section D com- 
prises notes on “ The Design, Installation and Opera- 
tion of Waste-Heat Boilers,” by Mr. A. F. Webber ; 


four-speed changes giving ranges of peripheral speeds of | and Section E is a ‘ Historical Summary of Waste- 


from 35 ft. to 90 ft. per minute. The power taken by | 


the 20-in. to 24-in. machines is 7}, and for the larger | trial of the waste-heat boiler, the results of which are 


Heat Boiler Practice.” The report states that the 








figures it will be seen that the unit was doing work 
well up to the usual standard of performance of these 
types of boilers, especially when regard is paid to the 
fact that the boiler was only working at 70 per cent. 


Tas.e III.—Boiler Evaporation. 











Actual. ** Equivalent.” 
| Lb. Lb. 
Evaporation per hour .. 3,208 3,740 
a » Ib, of coal °. 1-75 3-05 
o » ton of ingots 821 958 








of its rated capacity, owing to the waste-gas flow from 
the furnace being less than that for which the boiler 
was designed. 

The overall efficiency, namely the ratio of the 
effective output to the total heat input, expressed as a 
percentage, works out at 30-7 per cent., which, it is 
remarked, appears to be startlingly low in comparison 
with normal boiler efficiencies. The true indication of 
the performance of the boiler under trial, the Committee 
states, is, however, given by the ratio of the overall 
efficiency (30-7 per cent.) to the efficiency of a perfect 
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THE ENGINE FOUNDRY OF MESSRS. MORRIS MOTORS, LIMITED, COVENTRY. 
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boiler working under the inherent limitations of this 
type of boiler. This efficiency is expressed by the | 
ratio :— 

available heat in gas above boiler-water temperature 
a Aiea Total heat in gas at inlet ¥ 

This works out at 49-4 per cent. and the ratio 
of the overall boiler efficiency to this figure is 
30-7/49-4 = 0-62. This may be termed the “ effi- 
ciency ratio ” of the boiler and expressed as a percent- 
age is 62-0 per cent. 

The economic factors governing the profitable 
installation of waste-heat boilers are fully considered 
in Section C. A method of calculating the net saving 
due to the steam production is set out and is recom- 
mended by the Committee for this purpose, The benefits 
due to improved furnace operation as a result of the 
greater draught being available are recognised as being 
important, but are calculable only for individual 
instances. In some cases the existing chimney height | 
is adequate, whereas, in others, a new furnace chimney | 
of suitable proportions would provide the improved 
draught at less expense than a waste heat boiler. It 
is also recognised that comparatively slight reductions 
in the volume of hot waste gases supplied to the boiler 
may seriously affect its economic value, and that it is | 
possible that boilers installed under conditions which | 
resulted in a satisfactory return on capital may show 
inadequate return after such a change has taken place 
in the quantity of heat supplied. 

In Section D of the Report Mr. A, F. Webber dis- 
cusses first of all water-tube boilers and states that, in | 
general, the total installation cost of a water-tube boiler | 
for steam outputs of less than 8,000 Ib. to 10,000 Ib. | 
per hour would be considerably in excess of that of an 
alternative fire-tube boiler, and it is only in ccnmeetien | 
with large furnaces that there can be any real com-| and 9 ft. in diameter, containing 440 2-in. tubes, and , papers and articles is summarised in Section E, in which 
petition between the two. Discussion of waste-heat | having a total heating surface of 3,541 sq. ft. It will| a brief historical review of progress in waste-heat boiler 
boiler design is therefore confined to the subject of the | be obvious, states Mr. Webber, that such a large boiler | practice is followed by a bibliography, which is believed 
horizontal multitubular fire-tube boiler. The steel | operating on a reduced gas flow will tend to suffer in | to include most of those publications which have added 
plant, taken as an example for design purposes, is | | anything to the knowledge of the subject. 
assumed to consist of nine similar 50-ton melting J 
furnaces, to each of which a boiler is to be installed. ae a . se | 
The steam conditions are as follows: boiler pressure, | soiler, diameter ; ooo 67 fB. Cin. AT 
160 lb. per square inch ; steam temperature, 500 deg. F.; areas of tubes ... -- 330 THE ae = 
feed-water temperature, 180 deg. F. The assumed out- —— tube diameter ... 2 in. ° 
put of the steel plant per veek, with eight furnaces Heating surface tubes ... 2,490 sq. ft. (on gas side). THE processes in the production of cylinder block, 
working, is 4,150 tons; the coal allocation to the Superheater... 80 | gearbox and other castings for Morris cars follow 6 
melting shop, 900 tons ; the coal consumption, per ton | Total ae é ws ' 9600 w | system of continuous flow which is probably one of the 
of steel made, 486 Ib. ; and the duration of the working| Average steam output ... 3,300 lb. per hour. | most interesting examples of foundry organisation, 
week, 150 hours. As the result of calculations based Draught loss across boiler 1-85 m. w.g. at least in this country. The foundry of Messrs 
on waste-gas flow, temperature and heat input, &c., | Average fan power - 14°5kW Morris Motors Limited, is situated on a 45-acre site at 
a design for the boilers has been established, the main | a RA ap sag (8 me | 26,400 lb. per hour. Courthouse Green, Coventry, and has replaced entirels 
items of which are as given in the next column. Svepdention oor ib ot on be Fe | the original foundry at Cowley. It has been designed 

As the figures for waste-gas flow and temperature | : ‘ | to deal with every stage in the production of certain 
on which the above boiler design has been based are | efficiency on test ; as a partial offset to this, the draught | motor car parts from the reception of the raw material 
the same as those observed during the Park Gate test, | loss was about half that for the boiler designed above, ‘at one end of the shop to its transformation, in an 
it is of interest to compare the two boiler designs. The namely 0-95 in. w.g., owing to the reduced gas velocity | adjacent machine shop at the far end, to a completely 
boiler under test at Park Gate had been designed for | through the tubes. | machined unit which then passes on to the engines 
considerably larger volumes, and was 18 ft. in length| The results of a preliminary search into published | branch in Gosford Street, Coventry. 
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Fig. 1, page 376, shows a layout of the plant. The raw 
materials are delivered at the cupola end on the left, 
railway lines and a private road running parallel at 
this point, so that unloading is equally facilitated, 
whether the incoming consignments are delivered by 
road or by rail. Railway traffic is ‘shunted into the 
works siding from the London Midland and Scottish 
Railway, and is handled by a 7-ton petrol locomotive. 
Coke and limestone, pig-iron and sand are delivered 
here, and conveyed across the road to the appropriate 
bunkers within the foundry by means of underground 
conveyors, the materials being then elevated to the 
bunkers. 

The pig-iron is transported by a crane magnet from 
the trucks to concrete storage bins, from which it is 
transferred to a hopper for breaking. The breaker, 
ata, Fig. 1, having reduced the pigs to the desired 
size, they are automatically fed on to a plate conveyor 
which delivers them to a point adjacent to the cupolas. 
A scale for weighing the required quantity is provided 
at this point ; the cupolas are charged by hand. The 
range of furnaces consists of two small cupolas having 
4 shell diameter of 4 ft. and three larger furnaces of 
5 ft. diameter shell. 

An interesting feature of the three large cupolas is 
the pneumatic door-closing and propping mechanism 
which was designed by the Morris Motors works. The 
bottom doors, which form the hearth and support the 
molten metal and charge of pig-iron, coke, flux, &c., 
m process of melting are raised and secured before 
charging operations commence by the following 
‘quence of operations. The halves of the bottom doors 
marked o and o’ in Fig. 2 are raised to the position 
shown by admitting air to the two hoists p and p’. Air 
sthen admitted to the hoist q which pulls the prop r to a 
position slightly beyond the vertical centre. The air 
next exhausted from the hoists p and p’, permitting 
os doors to rest on the prop, and is then exhausted from 
owt q- 

The above operations can only be carried out when 
the slag skip is in the position shown on the drawing. 
When the skip is withdrawn, the balance weight s 
maises the plunger ¢, thereby locking the prop in the 
vertical position. As an additional precaution to 
Prevent the bottom being dropped, even with the slag 
‘kip in position, a wedge is driven in at position w. 
When the cast is finished the bottom is dropped in 
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the following manner. The slag skip is placed in 
position under the cupola bottom, the safety wedge is 
removed and the plunger v is driven sharply down. 
This action operates on lever w, pulling the prop over 
the vertical centre, thus permitting the bottom doors 
to drop. A feature of the air hoists is that the air 
is trapped near the end of the downward stroke, to 
cushion the movement and thus obviate severe shock. 
The residue in the cupola charge falls down the slag 
shoot and into the skip, which is then hoisted by over- 
head crane and removed for tipping. 

Adjacent to the railway sidings is a sand-drying 
plant. New core sand is fed into a rotating inclined 
cylinder through which hot air is blown. As the sand 
falls from the lower end of the cylinder on to a bucket 
conveyor, dust extraction is effected. This plant is 
also used for reclaiming used core sand, which, after 
re-conditioning, is delivered to one of the eight main 
storage bunkers, each of which has a capacity of 58 tons. 
The conveyor is capable of handling 30 tons per hour. 
The sand is drawn from the bunkers by means of a 
ratchet spout and delivered by conveyors to the desired 
points. For example, the core sand is fed on to a 
conveyor belt c, Fig. 1, which takes it to a bucket 
elevator and thence by way of secondary storage 
bunkers to rotary mixers d, adjacent to the core makers. 
When mixed, it is dropped underground on to a scraper 
conveyor which elevates it to the chutes over the core 
makers’ benches, Fig. 4, Plate XXVIII. These, situated 
at each side of the chutes, are served by a steel belt con- 
veyor on which the finished cores are placed for auto- 
matic delivery to the drying stoves e. The stoves 
are of the Venturi conveyor type; one is partly shown 
in the foreground of Fig. 5, Plate XXVIII. The speed 
of the conveyor can be varied according to the type of 
core; the time taken for the cores to pass through the 
stoves may vary from 45 minutes to 90 minutes, After 
passing through the stoves the cores are placed in racks 
ready for inspection at point f. On passing the 
inspectors, seen in Fig. 6, the cores are taken to the 
blacking sprays, and then to the blacking drying stoves 
at g, Fig. 1. These are of a type similar to the core- 
drying stoves, and the cores take half an hour to pass 
through. A further conveyor of the pendulum type, 
Fig. 5, which acts also as a storage rack, delivers them 
across the shop to the moulding lines. From the 


time the materials are delivered into the foundry all 
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conveying is carried out mechanically on a practically 
continuous system. 

One, of the most interesting features of the Morris 
foundry is the method of moulding, the cylinder block 
mould being built up entirely of sand blocks and cores 
made in baked oil-sand. The process is known as the 
*‘all core method” and the term “core” is used 
below for all the sand shapes used, whether in the form 
of true cores or whether used for the outsides of the 
mould. 

The oil-sand is made by mixing dry silica sand free 
from clay with approximately 3 per cent. of a mixture 
of oils with molasses. After mixing, the sand is 
sufficiently well bonded to be rammed to the required 
shape in core boxes. The cores in the ‘ green” state 
are easily deformed and over-hanging portions are 
supported on “dryers” or metal shapes which act 
as packing and prevent distortion while passing 
through the drying stoves. After baking the cores 
are quite hard and the dryers can be removed. 

The moulding boxes, illustrations of which are given 
in Figs. 8 and,9 above, are built of ribbed plate castings, 
making the four sides and base; the inside faces of these 
plates are machined in jigs. In the centre of each 
inside face of the sides a vertical key runs the full 
height. The upper surfaces of the sides are machined 
in relation with the surface of the base plate. Special 
loose pieces known as “ grids’’ are accurately located 
in all the large core boxes. These grids have machined 
keyways which correspond with the moulding box 
key and after the core has been rammed, the grids 
remain in the sand throughout all subsequent opera- 
tions. 

In mould assembly the first operation is the fitting 
of the base “core.” This rests on the base of the 
moulding box and its horizontal position is located 
from the keys on the sides of the box. The side cores 
iter | the outer surfaces of the casting are 
positioned by sliding the keyway of the core “ grid” 
down the key in the corresponding moulding box side. 
This operation can be seen in Fig. 9. One oil sand core 
is separated from another by lengths of plastic clay 
which has been extruded through a steel nozzle. The 
vertical position of a core is determined by pressing 
it upon the clay seating separating it from the core 
below until the correct position is taken up in relation 
with the upper machined surface of the moulding box. 
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This position is proved by counterpoised metal gauges. | at the surface of a steel casing from an ironworks stove. | both in the unetched condition. 
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The appearance of the 


The mould is built up in this way, each core being | Pfeil, in his-valuable paper on the oxidation of iron | particles differed somewhat in the various steels. Al] 


accurately positioned and gauged, the moulding box | 
acting as the assembly jig. Finally the mould is closed 
by a cover core also made of oil sand and which con- 
tains the runner. It is interesting to note that there 
is no cope or top to the mould, the assembly of 30 off 
cores being held in position by means of a clamp. 

The quality of. the metal in the cylinders them- 
selves is extraordinarily high when produced by the 
oil-sand method. Conventional methods of moulding 
generally produce a casting which is harder on the 
outer surfaces than in the centre, so that, to ensure 
reasonable machinability the conventional cylinder 
block has of necessity a comparatively soft cylinder bore. | 

The rate of cooling in the oil sand moulds is far more | 
uniform and the hardness of the bores is similar to that | 
of other sections of the block; at the same time, the 
general hardness of the casting can be increased with- 
out fear of hard spots giving trouble in the machine 
shop, 

The mould assembly lines are shown in Fig. 1, at j, | 
and one of the counterbalanced gauges used in assembly 
is seen in Fig. 8. When assembled and closed, moulds 
are placed on the pouring conveyor which takes them 
to the pouring station, k, at a point adjacent to the 
cupolas. This conveyor, shown in Fig. 7, Plate XXVIII, 
is on the endless chain system. The overhead runway 
from the cupolas to the pouring station allows for the 
metal to be transferred with the utmost facility. After 
tapping and pouring, the moulding boxes take two 
hours to pass through a cooling hood seen in Fig. 7 
(and J, Fig. 1). e outside core-sand is removed, 
the moulding boxes being placed on the conveyor for 
re-use while the castings are placed on slowly moving | 
platform conveyors, m, for final cooling purposes, and | 
the used sand is returned to the reclaiming plant 
referred to above. The cooling conveyors take them 
to the stripping section n, where all inside sand is 
removed, and they pass on to the fettling, trimming and 
sand blasting stations, and final view before being 
turned over to the machine shop, which is adjacent 
to this end of the foundry. 

The foregoing has dealt only on a broad scale with 
the general layout of the foundry, but there are many 
labour-saving devites of considerable interest which 
cannot be dealt with at length here. It may be of 
interest to mention that a cylinder block mould for 
the 8 h.p. model is entirely assembled in 25 minutes, 
and the inspection, both in the foundry and in the 
adjacent machine shop, is very severe, any casting in 
wny way imperfect or with the slightest blemish, being | 
rejected. 











SUBCUTANEOUS EFFECTS DURING | 
THE SCALING OF STEEL.* 


By R. Grurrirus, M.Sc. 


MopDERN requirements of surface finish on 
products have necessitated the closest attention being 
paid to causes of minor defects. This applies parti- | 
cularly in the tinplate industry, where the need for 
economy has resulted in the thickness of the tin coating 
being cut down to the minimum commensurate with 
adequate protection. In this and other fields, minor 
subcutaneous changes in the structure and composition 
of the articles during heat treatment may be reflected | 
in the properties of the finished produects—in particular, 


steel | 


Tasie I.—Chemical Analysis of Samples. 


| 
Mn Other 


and steel at high temperatures, mentioned the absorp- 
tion of oxygen by steel, particularly alloy steels. 
Closely related to the present author’s experiments is 
one carried out by McCance. A sample of gee 
mild steel was packed in a crucible with crushed mi 

scale and the whole was heated for 8 hours to 12 hours, 
at a temperature approaching 1,200 d C. The 
explanation suggested for the migration of the oxide 
into the steel was that FeO is soluble in solid iron at a 
temperature of 1,200 deg. C. and is less soluble at lower 
temperatures, so that it is deposited as the iron cools 
down. Recently, Whiteley discussed the network 


MANGANESE STEEL; SURFACE NEAR 
ScaLe-FILtLtep Cavrry. 


Fig. 1. 


CHROMIUM STEEL; SURFACE OXIDISED 


In AIR. 


Fie. 4. 
Fias. 1 To 5, 


structure formed at the boundaries of either a or ° 
surface grains when steel is scaled. 

During the present investigation, many iron and 
steel samples, widely differing in composition, were 


| treated and examined but reference to those cited in 


Table I only will be made in particular. Briefly, 


|the experiments consisted of subjecting the steels 


to slow oxidation at certain temperatures for periods 
ranging from one hour to three weeks. Holes, ¥ in. 


|in diameter, were drilled in the specimens, which 


the steels which contained carbon previous to the 
experiments were found to be decarburised completely 
as a result of the heating of three weeks in vacuo 
No change was observable in the appearance of the 
outer surface of the specimens, from the point of view 
of the formation of globules and spots. 
Turning now to the series exposed to a slowly oxidis. 
atmosphere for seven days at 925 deg. C., it was 
found that the size of the individual globules was larger, 
but the thickness of the affected area of the steel was 
somewhat less at the outer scale-steei interface than 





at the scale-filled cavity surface. This is illustrated 


Curomium STEEL; SURFACE NEAR 
ScaLe-Frtutep Cavity. ps 


Fie. 3. 
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CaRBON STEEL; SURFACE NEAR SCALE 
FILLep Cavity. 


Fig. 5. 


MAGNIFICATION 50 DIAMETERS, REDUCED IN REPRODUCTION TO Hatr-Size LINgar. 


clearly in Fig. 4, which shows a chromium steel of 
| similar composition to that represented in Fig. 3. As 
|in the series heated in vacuo, the appearance of the 
globules and spots in the various steels differed consi- 
derably. During the seven days’ heating, decarburisa- 
| tion had taken place to a limited extent in those steels 
| containing carbon. This is illustrated in Fig. 5, which 
|shows the area near the inside scale-filled cavity 
| of the 0-53 per cent. carbon steel. It will be noted that 
| globules and spots appear in the decarburised area 


were in the form of cylinders 1 in. in diameter by 1 in. | With the carbon steel, when it was heated for ten days 


Material 
long. Finely-ground scale, obtained by the oxidation | at 950 deg. C., it was found that an inner ring of ferrite 


Elements 
| 


Per 
cent 


Per 
cent 
Ni 0-02 


Per 
cent 
Pure iron 
Remelted 
electrolytic 
iron 
Armco tron 
Carbon steel 
Chromium 
stee! ‘ 
Aluminium 
atee| 
Manganese 


0-003 
0-005 
0-040 


0-005 
0-025 
0-036 


Nil | 
Trace 
0-044 


0-035 | 0-029 0-024 05 cro-9gl 


0-02 0-028 | 0-008 038 Al 1-01 


0-088 | 0-046 0-022 Od 


0-985 | 0-03 0-2 Al trace 


a decreased resistance to fatigue and corrosion may 
result. The present paper deals with subcutaneous 
changes which have been observed during the oxidation 
of various steels in the laboratory, but which may prove 
of industrial interest. 

A consideration of previous work shows that the 
penetration of oxygen in steel on scaling has been 
referred to by Stead, who described the structure found | 


* Paper presented at the Manchester Meeting of the | 
Iron and Steel Institute, September 16-19, 1935. 
Abridged. 


| specimens were then subjected to three conditions of | 


of electrolytic iron, was rammed into the cavity and | 
then sealed by means of a tightly-fitting screw plug. | 
Using an electrically-heated silica-tube furnace, different | 
heating at the various temperatures for the various | 
times. Under the first condition, the specimens were | 
heated in vacuo. In the second series, slow oxidation 
of the exterior of the specimens was allowed in a limited | 
supply of air, and in the final series, to produce a car- 
burising effect, the specimens were heated in coal gas. 
Each specimen was then sectioned transversely through 


the rod to give a section with the oxide-filled cavity | 
|at the centre. The specimens were then mounted to | 


preserve the exterior surfaces, for which sealing-wax, | 
low melting-point alloy or Bakelite was used. In some | 
cases the exterior scale was carefully removed before | 
mounting. 

Examination of the Specimens.—In the series heated | 
at a temperature of 950 deg. C. in vacuo for three weeks, 
it was found that in the Armco iron, carbon, aluminium, | 
manganese and chromium steels, greyish-black globules | 
or areas were present near the metal-scale interface, | 
together with finer spots which extended into the steel. 
Figs. | and 3 illustrate typical appearances of two of the | 
steels at the affected areas. Fig. 1 shows that of the | 
manganese steel, and Fig. 3 the chromium steel, ' 


| On heating for shorter periods, such as 4 hours, 


| spots were present in the vicinity of the oxide 


free from particles was formed in the scale-filled 
cavity, due probably to the reduction of the iron oxide 
in the cavity. The steel in the vicinity of the cavity 
contained globules and spots as in the previous cases 
On heating a piece of tin-plate bar for 12 hours at 950 deg. 
C. in air, irregular globules and a few spots were ~~ 
e 
affected area was not so pronounced but was still 
appreciable. The effect was observable at temperatures 
as low as about 850 deg. C., although naturally the 
degree of penetration was correspondingly smaller 
than at higher temperatures. Remelted electrolytic 
iron revealed affected areas to a small extent, and 
even an iron containing 0-02 per cent. of nickel only 
as impurity showed distinct globules, after immersion 
in scale and heating for 12 hours at 950 deg. C. 
Finally, in the case of the steels heated in a car- 
burising atmosphere for fifteen days, the perro 
- et 
revious cases, but to a somewhat 
Carburt- 
but in 
been 
was 


cavity as in the pi 
smaller extent than in the air-oxidised series. 
sation of the steels had, of course, taken place, 

addition some of the scale in the cavity had 
reduced to iron and become carburised. It 
difficult to find the line of demarcation between the 
original wall of the scale-filled cavity and the steel. 
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Fie. 1. View or OPERATING SIDE 


Consideration of Results ——The experiments show ; 
that by heating steels, which contain certain elements, 
contact with scale, globules and spots are formed 
within the steels. A similar result is obtained by 
‘idising at a certain rate to form scale on the surface 


oxygen to precipitate the oxidisable elements in the | 
steel. 
Conclusions and Applications—Whenever scaling of | 
an article occurs—for instance, during heat treatment 
particularly if the surface oxidation is slow, the forma- | 
f the steels themselves; but the globules and spots | tion to somg extent of globules and spots is to be 
are not obtained when the steels alone are heated in| expected. Whether the affected area is removed 
cuo. It thus appears that oxygen is necessary for | by subsequent processes, such as pickling or machining, 
the formation of the globules and spots. A sufficient | will depend, inter alia, on the extent of the affected 
supply of oxygen, such as is obtained by certain rates | area and the amount of metal removed. It would also 
of progressive surface oxidation, appears to increase | appear that the more oxidisable elements contained 
the size of the individual particles in comparison with | in the steel the greater is the extent of precipitation 
that obtained with a limited supply of oxygen as in a| and formation of globules and spots, so that where a 
scale-filled cavity. The oxygen supplied by the scale | specially good surface is required the steel should 
in the cavity would be obtained during the initial | contain a minimum of elements having a high affinity 
stages from such oxides as Fe,O,, and Fe,O,, and during | for oxygen—that is, any excess of deoxidising agents, | 
the subsequent stages from FeO, which would cause | such as aluminium, &c., should be at a minimum. 
the main effect. The character of the globules and spots | Unless the affected area is removed completely, the 
differs according to the elements contained in the | effects of the phenomenon on a steel intended ‘to be 
= : | fatigue-resisting may be to initiate surface cracks. 
he author would advance the following explanations In tin-plate manufacture, whilst the affected area, 
account for the phenomena described. The oxygen if any, must be extremely thin, owing to the rolling 
lissociating from the ferrous-oxide scale within the processes, &c., subsequent to its formation, its possible 
cavity enters the steel, tending to saturate the surface presence cannot be entirely disregarded. It is con- 
layers with oxygen in solid solution. Some of the | ceivable that its effect would be to increase the possi- 
tel however, reacts with those elements in the| bility of porosity, particularly if the sheet is to be 
Ay Ee I ae eR ET: 
; um, é »| containing the non-metallic particles might not be 
“icon, aluminium, &c. It can be imagined that an| able to withstand the stressing occurring in the process, 
oxygen atom entering the steel, in its passage through | and minute incipient cracks might be formed at the 
at dager comes In cumnes with, to take an example, surface of the steel. The support of the tin coating 
' atom of manganese, with which it combines and | would not then be continuous, so increasing the liability 
precipitates as manganese oxide. Further atoms of | to failure and the resulting porosity of the coating. - 
manganese and oxygen may subsequently diffuse : 3 
towards this and enlarge it. In addition, atoms of 
‘ron may possibly be dissolved in the particle, as well 
‘s atoms of other elements, such as silicon, forming in | 
such cases a complex globule or area. 
This precipitation occurs in the first place at random 
‘ta number of nuclei in the steel and possibly at the 
boundaries of the crystals. When progressive oxidation 
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Tue railway workshop has some machine tools | 
| almost peculiar to itself, for the manufacture of which 
experience and specific knowledge is required. In the | 
relatively few firms specialising in such machines, 


| 


| reversing motor at the 


| of the inside journal type. 
in or out by large handwheels at the front of the 
| machine. 


Limited, Coventry, are acting as selling agents for the 
whole series. 

The machine is intended to turn either new or worn 
wheels and will accommodate pairs of wheels and 
axles up to 5 ft. 6 in. gauge. In line with modern 
practice, it is designed to make use of high-speed alloy 
tools, and the speeds provided are arranged to that 
end, whilst the massive construction, by eliminating 
deflection or chatter, also contributes to it. The 
general features of the lathe will be clear from Fig. 1. 
There are two headstocks, each with a driven faceplate, 
and two saddles. The left-hand headstock is centred 
by means of a narrow way with an adjusting strip, 
and is prevented from lifting by strips bolted to the 
underside. The right-hand headstock is adjustable 
along the bed by quick-power motion, driven by a 
rear of the machine. The 
motion is transmitted, through friction clutches, to a 
revolving nut on the stationary screw seen at the right 
of the illustration. This is situated between narrow 
guides on the bed and well above them. The clutch 
control is on the operator’s platform. The headstock 
is automatically locked to the bed by two wedge- 
shaped projections which provide a definite stop, 
Both headstocks are carried on three ways on the 
bed. 

A view of the driving gear of the left-hand headstock, 
the cover being removed, is given in Fig. 2. Particular 
attention has been paid to the gear shaft bearings from 
the point of view of rigidity, no wheel or pinion being 
overhung. The final motion shaft is of high carbon 
steel, with the pinion forged integrally with it. The 
bearings are lined with gunmetal and have caps. The 
main spindles are of chilled cast-iron and are of unusu- 
ally large diameter, They are carried in bearings 
having halved bushes and caps. The thrust is taken 
by large diameter ball bearings. The spindles have an 
internal sliding part to take centres for carrying axles 
The centres are traversed 


The drive is by means of a variable-speed 


' the steel surface is taking place simultaneously, | Messrs. Noble and Lund, Limited, Northern Machine | motor of 50-h.p., the power being transmitted through 


there will be a removal of the affected area of steel by | Tool Works, Felling-on-Tyne, must be counted. This 
‘s conversion into scale. It is conceivable that the | firm have recently completed the first machine of a 
rate of scale formation can equal, if not exceed, that | new range of lathes for turning locomotive and other 
: oxygen penetration and precipitation, but the rates | railway wheels mounted on their axles. We illustrate 
! oxidation in air commonly encountered are not fast the new machine, which will deal with wheels from 
ape lor the latter action to be completely overcome, | 36 in. to 78 in. in diameter on the tread, in Figs. 1 to 3 
' would appear that the best conditions for maximum | above and on page 380. The range includes three other 


Precipitation would be the least possible surface attack | sizes, capable of handling wheels of 55 in., 66 in., and 
Messrs. Alfred Herbert, 





‘ the steel commensurate with an adequate supply of | 90 in. in diameter respectively. 





a two-speed 
ample range of spindle speeds for tyre turning. Alter- 
natively, a constant speed motor and a six-speed gear 
box can be fitted, whilst if higher speeds are required 
for wheel boring, a further change can be provided to 
each headstock when specially ordered. The face plates 
are 80 in. in diameter and are of rigid box section. 
A portion of one of them is shown in Fig. 3. 
recess is for the purpose of accommodating the crank 


ear box. The combination gives an 
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pins of coupled driving wheels, &. The surface is 
slotted to take the driving dog, of which there are 


several types depending on the kind of wheel being | Glencoe to Volksrust are in course of conversion. 


with. That shown in the illustration is for 
driving the wheel oy its spokes. It is made of steel 
throughout and is adjustable radially, tangentially and 
as regards distance from the face of the plate. 

The construction of the saddles can be made out in 
Fig. 1. 
of the bed, and superimposed upon it is a rigid box- 


dealt 


casting capable of being moved in or out on the saddle | 
| of the railway traffic will be hauled in this way. 


to suit the range of wheels being turned. On top of 
this again is a double slide, the lower part of which 
can be traversed transversely and the upper part 
longitudinally. The top:slide can be set at any angle 
to the axis of the lathe up to | in 20 to suit the parti- 
cular taper of tread required, and the tool post is 
attached to it. This design of slides obviates the 
necessity of slacking off and re-tightening a number 
of bolts when changing over from one size of wheel 
to another. The cut is, moreover, always parallel to 
the face plate, whether the tool slide is set square or 
at an angle. A direct-reading scale can be used for 


Heapstock Drivine Gear 


| 


ascertaining the diameter to which the wheel is to be | 


finished. Four rates of independently variable and 
reversible feeds are provided to the tool slides, as well 
as quick power motion. This latter is controlled by a 
lever of the “ joystick pattern.” the operator moving 
the lever in the direction in which he wishes the slide 
to move. All the controls are conveniently grouped 
for the operator at the front of the machine. The rear 
is left open to permit of easy loading and unloading. 

The machine is lubricated automatically for all 
parts of the driving mechanisms. Filtered oil from a 
central tank is supplied to reservoirs lubricating the 
headstocks and gearbox. The bearings are pipe fed and 
oil is cascaded over the gear teeth. No cooling fluid 
system is normally provided, but it can be supplied 
when required. 








ELECTRICITY SUPPLY IN SOUTH 


AFRICA. 


Tue twelfth annual report of the Electricity Supply 
Commission of South Africa, 82, Marshall-street, 
Johannesburg, covers the year ended December 31, 
1934, but gives a brief review of this body's activities 
up to May 31, 1935. The electricity sold amounted to 
985,161,494 kWh, compared with 974,128,244 kWh 
in 1933, but this does not reflect the true expansion, 
since the 1933 figures included 44,000,000 kWh, which 
were supplied to the Cape Town Corporation on inter- 
change. This arrangement ceased at the end of that 
year, and the resources of the Commission and the 
Corporation are now pooled. The total revenue 
received from the sales of electricity and other inci 
dentals was 1,183,7701., the total cost being 1,172,904. 

Engineering progress during the year included a 
start with the construction of the Klip generating 
station, near Vereeniging, which is to have an initial 
capacity of 139,000 kW, and with the system of supply 
in the area of the Rand Extension undertaking, the 
licence for which has been ceded to Messrs. The Victoria 
Falls and Transvaal Power Company, Limited. In addi- 
tion, two new 20,000-kW sets have been placed in service 


The saddle proper is carried on the two ways | current system to the South African Railways and 


‘Fic. 3. 


at the Salt River Power 
Station, Cape Town, one 
set of a similar capacity at 
Congella power station, 
Durban, and four 80,000-b. 
boilers at Witbank. Elec- 
tric operation was begun 
on the railway from Daimana to Harrismith, while 
the main lines from Cato Ridge to Durban and from 
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owing to the growth of their work in this sphere, and « 
catalogue just issued deals with weigh batching plants, 
stationary and portable concrete mixers, and storage 
bins. 

Steel Works Equipment.—Messrs. George Cohen, Sons 
and Company, Limited, 600, Commercial-road, London, 
E.14, having purchased the steel works of Messrs. William 
Whitwell at cmadieren-eee, for dismantling, including 
many new items obtained for a reorganisation scheme, 
have issued an extensive illustrated catalogue of interest 
to owners of similar works, or other types of industria 





Progress is also being made with the electrification | 
of the suburban lines along the Reef, and in connec- | 
tion with this eight sub-stations equipped with 
mercury-are rectifiers will be provided by the Com- 
mission for the supply of electricity on the direct- | 


Harbours Administration. When this programme of 
electrification is completed approximately 25 per cent. 


A number of schemes for the supply of electricity to 
potential consumers in existing areas were investigated, 
and an application was made to the Electricity Control 
Board for an extension of the area of supply of the 
Natal Central Undertaking. 





CATALOGUES. . 


Liquid Level Indicators.—Messrs. Sydney Rose 
Company, Limited, 111, Gray’s Inn-road, London, W.C.1, 
have sent in a folder on their liquid level indicator, 
combined with electric contacts to give visible, or audible 
alarms, or both, and with relays to control pumps, and 
other plant. 





and 


concern, 

Diesel Engines.—Messrs. Blackstone and Company, 
Limited, Stamford, have prepared a new catalogue of 
their E.P.V. totally-enclosed vertical Diesel oil engines. 
These are suitable for driving generators, compressors 
and pumps on land and at sea. They are built in sizes 
of from two to eight cylinders, with a capacity of 40 brak 
horse-power per cylinder at 600 r.p.m. for continuous 
duty, and 25 per cent. more for intermittent duties. 

Hard Surfacing by Arc Welding Deposits.—In the 
building-up of worn surfaces the electric arc serves a 
very useful purpose, as it can be used to lay down a 
deposit of a wear-resisting character. A publication on 
this subject, received from Messrs. The Lincoln Electric 
Company, Cleveland, Ohio, gives much valuable infor- 
mation on this point, and on the physical characteristics 
of the deposits obtained with their different types of 
electrode. 

Steel Castings and Motive Power Plant.—In a brochure 
on “Our Works and Products,” information is given 
regarding the steel casting manufacturing service of 
Messrs. Kryn and Lahy (1928), Limited, Coborn Works, 
Letchworth, Herts. The publication also deals with 
their Campbell oil engines and Coborn petrol engines. It 
also refers to the steam, oil and gas engines, compressors 
and condensing plant, made by Messrs. J. Browett 





Marine Oil Engines.—The subject dealt with in The 
National Bulletin for July, of Messrs. The National Gas 
and Oil Engine Company, Limited, Ashton-under-Lyne, 
is the 13-knot, twin-serew craft, Coronia, propelled by two 
240-h.p. marine oil engines of their make, a full deserip- 
tion of the engines being provided. 


Pressed-Steel Tanks. made 


-Designs of tanks, up 


from standard plates, stays, bolts and jointing Pisses | 


srovided by Messrs. Horseley Bridge and Thomas Piggott, 
Limited, Horseley Works, Tipton, Staffs., is the 
subject of a recent informative booklet. Illustrations of 
their use in a variety of manners are given. 

Radio Equipment.—A new catalogue of Messrs. Ferranti, 
Limited, Radio Works, Moston, Manchester, provides 
information on the firm's works equipment devoted to 
the production of wireless telephony receivers ; it also 
illustrates their standard range of sets, bringing out | 
their most characteristic properties and refinements. | 

Controllers for Temperature, Pressure and Humidity.— 
temperature control, and the particular 
means provided by Messrs. Negretti and Zambra, 38, 
Holborn-viaduct, London, E.C.1, for its attainment | 
form the principal contents of a recent brochure published | 
other contents have reference to pressure 


Automatic 


by this firm ; 
and humidity 


Electric Clocks 


control. 
rhe impulse clock, with its associated | 
transmitter, or master clock, now finds extensive use | 
in large buildings. Messrs. Gent and Company, Limited, 
Faraday Works, Leicester, who specialise in these time- | 
keepers, have recently published a “ Book 5,” in which | 
they describe, and illustrate, examples suited for every | 
location, indoor and outdoor. 

Drawing Tables.—A folder prepared by Messrs. B. J. 
Hall and Company, Limited, Shell Corner, Kingsway, 


London, W.C.2, emphasises the merits of their Hall Mark 


drawing table. This has provision for variations in 
angle and height, is characterised by rigidity in any set 
position, and parallel motion fittings, enabling the straight 
edge to remain in any position of board angle, &c. 
Concrete Mixing and Storage Plant.—Messrs. Winget, 
Limited, Rochester, have set up a specialised section, 
known as Messrs. Winget Industrial Batching Plant 
Department, 24, Grosvenor-gardens, London, 8.W.1, 


Lindley (1931), Limited, of the same address. 

Aluminium Structures.—In certain structures 
the stress-weight ratio is of paramont importance, the 
use of aluminium alloys offers an effective solution. In 
a booklet on the subject, Messrs. The British Aluminium 
| Company, Limited, Adelaide House, King William-street 
| London, E.C.4, direct attention to work already done, 
by examples of crane booms, fire escape ladders, travelling 
cranes, reflooring of bridges, and large conservatory 
framing, &c. The comparative properties of aluminium 
| alloys and steel are considered. 


Switchgear.—Messrs. The British Thomson-Houston 
| Company, Limited, Crown House, Aldwych, London, 
W.C.2, manufacture switchgear of great range ol 
type at their works in Neasden-lane, Willesden, London, 
N.W.10. A book they have recently issued deals with 
their works and with switchgear of the cellular, metal 
clad, oilfilled, outdoor, low voltage, industrial and marine 
types, supervisory control, reactors and control boards, 
&c. A useful section gives switchgear data. Another 
publication refers to the use of electricity on the farm. 


where 


General Engineering Products.—Some idea of the great 
variety of plant which can be supplied by Messrs. Vickers- 


| Armstrong, Limited, Elswick Works, Newcastle-upon- 


Tyne, 4, is conveyed in a brochure recently issued on 
‘General Engineering Products of Elswick Works. 
Among the items shown are three-throw pumps for 
7,000-ton forging press, high pressure self-guided accumu 
lators, hydraulic fixed and movable coal hoists, dock 
cranes, hydraulic capstans, lock gates, sliding, rolling, 
hinged and floating caissons, and an aircraft spar testing 
| machine. 

Pneumatic Conveying Plant.—To call attention to their 

| products designed for pneumatic conveying, Messrs 
Davidson and Company, Limited, Sirocco Engineering 
| Works, Belfast, have published two folders. The first 
gives illustrations of actual plants, and such components 
as reciprocating exhausters, fabric filters and dischargers 
rotary exhausters, ash extraction equipment, automat" 
mechanical dischargers, isolation valves, and a portabl 
conveyance unit. The second deals solely with the 
| last-mentioned item, which was described some time 42° 
in ENGINEERING. 
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THE NATIONAL PHYSICAL | 1-ft. diameter working section of the wind tunnel e, 


LABORATORY. | which takes the form of a slightly expanding tube 


(Continued from page 345.) 
AERODYNAMICS DEPARTMENT. 


Wind Tunnel Equipment and Manometers.— 
Most engineers are nowadays familiar with the 


general principle of dynamical similarity underlying | 


the conditions and limitations of correspondence 
under which the characteristics of aircraft and their 
components may be studied with the aid of reduced 
scale models. It is less widely appreciated, perhaps, 
that the usual criterion of scale, the Reynolds 
number, takes no account of the local increases of 
fluid pressure, vrhich exert an important effect when 
the relative velocity between a fluid and an immersed 
body is of the same order of magnitude as the speed 


Fig. 21. => 
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of sound in the fluid. One result of aeronautical | 
development in recent years has been that definite 
compressibility effects are, in fact, produced, at | 
the tips of high speed air screws for example, whilst | 
an entire machine, such as a low resistance aeroplane 
executing a rapid dive, may attain speeds of more | 
than half the speed of sound in air, at which the | 
effects of local compression over the wings may prove | 
to be important. In order that these phenomena | 


in order to provide constant air speed over an 
appreciable length. The aerodynamic balance, 
| which is of the electrical type in which the forces 
imposed by the airflow on the model are opposed by 
the attractions between solenoids, is housed in a 
square box f, surrounding the working section and 
| furnished with removable air-tight access plates. 
| The air speed obtained in the working section is a 
function of the applied air pressure, as shown by the 
Table below. 
| Assoon as the limiting pressure of about. 60 1b. per 
| Square inch is reached, the tunnel speed becomes 
steady at approximately 975 ft. per sec., and further 
| increase of applied pressure produces no. more than a 
| negligible increase of air speed. At speeds up to a 
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may be studied under controlled laboratory condi- | value near the maximum a small, rapid fluctuation in 
tions, it is necessary to have an air stream at a very | tunnel speed has been observed, and is impossible to 
high velocity in which models may be mounted, at | control, and the noise of the jet may be described as a 
rest, for the measurement of aerodynamic forces | loud hiss. The point at which absolutely steady 
and moments. An economical means of achieving | operation is reached can be detected by a sudden 


this object has been adopted at the Laboratory | 
by utilizing the exhaust from the compressed air 
tunnel, which, from this point of view, may be 
regarded as ‘a receiver some 50 ft. long by 17 ft. 
in diameter, containing air at pressures up to 25 
atmospheres. Previous experimental work in the 
Engineering Department, already referred to in our 
columns,* established that the most satisfactory 
form of high-speed wind tunnel would be one in 
which the actual exhaust from the high-pressure air 
receiver was made to induce a current of air along a 
divergent tube, on somewhat the same principle as 
an injector. Fig. 21+ shows how this form of design 
has been embodied in the new 1-ft. high-speed wind 
tunnel now at work in the Aerodynamics Depart- 
ment. Air from the compressed airtunnel is admitted 
through a manually controlled valve into the 
pressure chamber a, and escapes through an annular 
nozzle b, into the vertical, expanding exhaust 
pipe c. The injector action of the jet draws air from 
the room through the contracting inlet d into the 





* See ENGINEERING, vol. exxxvi, page 147 (1933). 

* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
‘Austrations from the Report hoalieeiedl ten this review. 








Relation of Pressure to Speed. 

Tunnel Speed. 

Ft. per second. 
500 


Applied Air Pressure. 
Lb. per sq. in. 
15 


20 580 
30 720 
40 830 
50 915 
60 975 


change from hissing to a hollow roaring accompanied 
by a considerable reduction in loudness. The tunnel 
is now being used to determine the lift and drag of 
2-in. chord aerofoil sections suitable for the blades 
of high speed airscrews. 

The second of the two 7-ft. by 9-ft. elliptical open- 
jet tunnels, which have replaced the old No. 1 
7-ft. enclosed tunnel, is now completed. Both tunnels 
are built to the same design and the second has been 
found, on test, to give almost exactly the same 
performance as the first. The electrical control 
system for the fan has been arranged, however, to 
allow very low, yet steady air speeds to be obtained, 
so that the speed range of this equipment is from 
practically zero up to 210 ft. persec. At such high 
speeds the differential air pressures, by which speeds 
are measured, are so great as to make the Chattock 


type of tilting manometer unusable. Special 
manometers have accordingly been designed similar 
in principle to that used with the compressed air 
tunnel, previously described in ENGINEERING.* 
The transfer of liquid from one limb to the other 
of a U-tube balanced on knife edges is weighed, 
ordinary weights and a rider being used for these 
atmospheric tunnels, instead of the electric measur- 
ing coils of the compressed air tunnel manometer. 

The accurate measurement of air pressures by 
sensitive manometers is, of course, an indispensable 
adjunct to aerodynamic research, and the well- 
known Chattock tilting gauge is undoubtedly one of 
the most satisfactory instruments ever designed to 
cover the range of pressures from about 0-004 in. 
to 2-5 in. of water head. Not uncommonly, how- 
ever, circumstances arise, more particularly in 
connection with the measurement of very low air 
speeds such as are encountered in the calibration of 
instruments for ventilating work, in which greater 
sensitivity of low-pressure measurement is required 
than can be achieved with the normal Chattock 
gauge. Experiments are accordingly in progress to 
increase the sensitivity of the manometer while 
retaining its basic principle of balancing the applied 
pressures by tilting a U-tube, the null position 
being indicated by the meniscus of a bubble viewed 
through a microscope provided with cross-wires. 
It has been found that the sensitivity of the Chattock 
gauge is greatly increased if the filling liquids are so 
chosen that the bubble tends to rise in a heavier 
liquid, instead of to fall in a lighter liquid, as is the 
case with the standard arrangement. By making 
this change and suitably modifying the frame, a 
gauge has been developed having a limit of accuracy 
of about 0°000006 in. of water head. 

Compressed-Air Tunnel. Aerofoil Characteristics 
at High Reynolds Numbers.—One of the most per- 
sistent troubles encountered in connection with the 
compressed air tunnel has been that of sealing, to 
a sufficient degree of air-tightness under a pressure 
difference of 25 atmospheres, the gland in which the 
airscrew shaft passes through the outer shell of the 
tunnel. It is a matter of engineering interest to 
observe that after unsuccessful trials with a carbon 
ring labyrinth, and with various types of soft 
packing, this unique problem has now been satis- 
factorily solved by the provision of a gland 15 in. 
long, having a clearance from the shaft of 0 -0015 in. 
with oil circulation in the annular clearance from 
the inner to the outer end. The oil circulation is 
maintained automatically by a small pump which 
intermittently replenishes the oil in the internal 
supply tank. The mechanical problem of main- 
taining this very small clearance when the whole 
tunnel is slightly distorted under pressure has been 
solved by the makers, and an extensometer has been 
permanently fitted to the shell so that progressive 
changes in length and undue strains in the joints 
may be readily observed and relieved. 

Except for the period during which the improved 
seal was being fitted, the compressed air tunnel 
has been in constant use throughout the year, and 
some very valuable results have been obtained 
relative to scale effect on the maximum lift and 
minimum profile drag of important aerofoil sections. 
Values for six aerofoils in common use for aeroplane 
wings are shown graphically in Figs. 22 and 23, 
where maximum lift coefficient K, and minimum 
profile drag coefficient Ky are respectively plotted 
as ordinates on a base representing Reynolds 
number (R ="). The, great importance of this 
work will be more apparent if it is realised that 
ordinary atmospheric tunnel tests of aerofoils have, 
in the past, commonly been made at a Reynolds 
number of about 3-10° corresponding to the left- 
hand side of the two graphs. A Reynolds number 
of 3-10* corresponds roughly to the condition of an 
average modern machine at its stalling speed, while 
at full speed the Reynolds number would be about 
10’. It will be apparent from the graphs of 
Fig. 22 that for the American aerofoil, Clark 
YH, and the four R.A.F. sections tested, the 
maximum lift coefficient is of the order of 0-7, 
whereas the ordinary wind-tunnel values hitherto 
obtained were all’ in the ‘neighbourhood of 0-5. 


* See ENGINEERING, vol. cxxxviii, page 242, Figs. 17 
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The effect of increased Reynolds number in raising | shown in Fig. 24. The upper plane was set to | incidence (Fig. 26) stalling starts prematurely at the 
the maximum lift coefficient appears to be less | various fore-and-aft positions relative to the lower| pointed wing-tips and spreads inwards, until at 


marked with thick than with thin aerofoils. 


sections tested, shows the least marked effect of the 
R.A.F. series, while in the case of the thick Géttingen 
387 aerofoil, the maximum lift actually falls as 
Reynolds number is increased. It is curious that, 
at a Reynolds number of 5-10*, all the aerofoils give 
a maximum lift within 3-5 per cent. of 0-7. Fig. 23 
shows the minimum profile drags for the same six 
aerofoils plotted as a skin-friction coefficient, the 
accepted curves of skin friction for a flat plate in 
turbulent and laminar flow being shown for com- 
parison. The relatively low values obtained at 
Reynolds numbers near 10° (i.c., log R = 6) are 
ascribed to the small degree of turbulence occurring 
in the jet of the compressed-air tunnel ; but, since 
for the case of a full-scale aeroplane the free air is 
known to be virtually non-turbulent as regards 
boundary layer effects, these results are expected 
to approximate more closely to full-scale values than 
those nearer the “ turbulent ” skin-friction curve— 
which are commonly obtained by tests in more 
turbulent wind tunnels. 

Since the most pronounced effects of atmospheric 
turbulence are to be expected at wing incidences 
corresponding to maximum lift, attention has been 
largely centred on this condition ix the comparative 
experiments which are being made between the full- 
scale Parasol monoplane and its model tested in the 
compressed air tunnel, The Parasol monoplane is 
a Royal Aircraft Establishment experimental full- 
scale machine which can be fitted with wings of 
various sections, the forces on the wings in flight 
being measured by dynamometers. For wings of 
R.A.F. 34 and R.A.F. 38 sections, the agreement 
between model and full scale, as regards lift at 
stalling incidence, was practically exact, but 
R.A.F. 28 has shown three different values of 
maximum lift on the full scale, corresponding to 
alternative flow regimes, of which the lower two 
agree roughly with the tunnel results, but the 
highest of which has never been found to occur 
with the model. The comparison of wing drags has 
yielded consistently higher values for the full scale 
than for the model wing tested alone, suggesting 
the influences of wing-body interference on the full 
scale, and of excrescences not present on the model 
wings. Experiments in the compressed air tunnel 
to verify this important point are accordingly being 
made on a model wing in which these features present 
in the full scale, are represented as accurately as 
possible. 

Performance and Stability of Aircraft. 
Form of Biplane. Landing Devices. 
with the work mentioned above, which may 
be regarded as concerned primarily with the 
establishment of absolute values for aircraft 
characteristics, a large and varied programme of 


New 


Thus, | plane, and the gap at the wing-tips was varied by 
R.A.F. 48, which is the thickest of the British | altering the dihedral angle @ of the lower plane. 





Concurrently | 


|about 16 deg. (Fig. 27) the upper wing is wholly 
| stalled. At 24 deg. incidence, however, the lower 
| wing is still unstalled, in marked contrast to the 
normal biplane, of which both wings are completely 
stalled at this incidence. 

Within the limits of these experiments, therefore, 
it appears that the new biplane arrangement leads to 
stability in roll and less diminution of aileron control 
at large angles of incidence, together with some gain 
in maximum lift with no apparent sacrifice of other 
qualities ; and the possibility of connecting the 
wings rigidly together near the tips is an advantage 
which may compensate for structural difficulties in 
other respects. With this aspect in view, similar 


Fig. 25. 


Over a certain range of relative disposition of wing- 
tips these tests showed a variation of rolling moment 
with incidence generally similar to the full-line 
curve of Fig. 25, the important feature of which is 
that the curve does not reach a maximum until about 
30 deg. incidence and then falls only slowly up to 
about 40 deg., indicating a deferred and gradual 
stall and some increase of maximum lift as com- 
pared with a conventional R.A.F. 15 biplane, to 
which the dotted curve of Fig. 25 relates. Further 
tests on the half-wing arrangement showed that the 
omission of sweep-forward from the lower plane 
reduced the maximum ordinate of the full-line 
curve of Fig. 25, whilst parallel wings reduced the 
angle of incidence corresponding to the maximum 
rolling moment, though producing very little fall 
beyond the maximum. On the basis of the fore- 


Fig. 24. 
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going results, a complete biplane cellule, embodying | experiments are in progress on R.A.F. 38 wings, 
the apparently best wing arrangement, was made | which, being of thicker section than R.A.F. 15, 
and exhaustively tested. The half-wing test results| are better suited to the construction of the upper, 
were generally substantiated. Not only was the | sharply tapered, wing. 

stall delayed and maximum lift somewhat increased,| One outcome of the tests on aerofoils carried 
but the optimum lift: drag ratio compared well|out in the compressed-air tunnel has been to 
with that of an ordinary biplane when allowance | emphasise the importance of smooth surfaces in 
was made for difference in aspect ratio and mean | reducing resistance at high speeds of flight. It is 
gap. Tests on a rolling balance showed that the | now possible to specify numerically the smoothness 
new biplane was stable in roll for incidences up to | of a surface finish beyond which no further appreci- 
40 deg. and beyond, indicating that a machine built | able reduction of drag can be achieved, and it has 


research is in progress in the atmospheric-pressure | on these lines would exhibit reluctance to enter a| been proved that at speeds above 200 m.p.h. 
tunnels, which are adequate for this more qualitative | spin. At the higher incidences the modified arrange- | asperities exceeding about one-thousandth of an 
class of experiment, to determine the effects of | ment gave lower values of lift : drag ratio than the | inch must be avoided on the wings and body of a 


modifications to the major features of aeroplane 
design. A typical investigation in this category 


| 


ordinary biplane, a result which, while offering the | really efficient aeroplane. It appears, therefore, 
practical advantage of allowing a steeper gliding | that the doped fabric finish of many machines is by 


has led to the development of a rapid method for | angle at landing, indicates the occurrence of partial |no means smooth enough, and that surfaces as 


examining the effects due to variations in plan form, 
and to modifications of the tips, of aeroplane wings. 
Measurements of rolling and yawing moments are 
made on a half-wing mounted horizontally with its 
centre section on the vertical wall of a wind tunnel. 
This method has the advantages of allowing a model 
of relatively large chord to be used and of empha- 
sising the effects of changes at the wing tips. Results 
so far obtained have established that forward sweep 


of a wing lessens the «lrop in rolling moment above | series of photographs reproduced in Figs. 26 to 
effect, | 28, above and on Plate XXIX, 


the stall, sweep-back having the contrary 


| 


and premature stall at some parts of the wings, | smooth as rolled aluminium sheet are requisite for 
especially when taken in conjunction with the fact | first-class performance. Here is an example of 
that backward movement of the centre of pressure | successful research raising problems for further 
began at about 8 deg. incidence, which is a lower | solution ; for the high speed and low resistance of 
angle than usual. In order to investigate the onset | modern aeroplanes increases landing speed and makes 
of the stall, observations were made on streamers | them slow to lose speed when the engines are stopped, 
of wool attached to the upper surfaces of the wings | so that they are difficult to land. In this country 
as the latter, mounted in the wind tunnel, were | and abroad, a good deal of research has already 
altered as regards incidence. The very interesting| been devoted, both with models and full-scale 
machines, to the development of devices intended to 
improve landing. The most effective of these 





shows the con- 


thus indicating that a swept-forward wing would | firmation of this prediction and the contrast | fittings, notably wing flaps of the Schrenk or Zap 
stall less violently than a straight or swept-back | between the new biplane and an ordinary R.A.F. 15| types on the under-surface of the wing near the 


wing. 


biplane in which the upper wing projects forward | trailing edge, have been very closely studied at the 
| Laboratory during the past year or two. Theoretical 


These experiments with a single half-wing led to| in advance of the lower wing with 30 deg. stagger. 
the conclusion that certain feasible departures from | For interpreting the photographs it may be men- 
the conventional arrangement of the wings of a/| tioned that if a woollen strand appears as a straight 
biplane could be made to effect an improvement of | line, as at 12 deg. for the ordinary biplane Fig. 28, 
stability in the neighbourhood of stalling incidence, | the air-flow near the strand is steady and the wing un- 


investigations indicate that the landing distance of 
a typical machine may be reduced by about two- 
thirds by the use of all the known devices of this 
kind, and other work is in hand to show the effects 


together with a slight increase of maximum lift. | stalledin that region. Conversely, if the strands, as|on landing of pulling back the control stick at 


Preliminary 
half-wings of R.A.F. 15 section arranged with | 
respect to one another generally after the manner 


trials were, accordingly, made with | at the highest incidences, are rapidly fluctuating, the | various rates. 
| airflow is irregular and the wing is stalled. The|impact due to incomplete flattening out from 4 
photographs for the new biplane show that at 8 deg. | steep glide may be minimised by landing the machine 


It appears that the force of the 
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as slowly as possible consistent with maintaining 
the incidence below stalling point. This and other 
theoretical conclusions are being tested by full- 
scale experiments at the Royal Aircraft Establish- 
ment. In the meantime, wind-tunnel tests on a 
model of a Puss Moth at the Laboratory have shown 
that flaps extending along the middle half of the 
wing can be effectively used in conjunction with 
normal ailerons at the wing tips without any 
adverse influence on the controls. Trials in the 
compressed-air tunnel have indicated that the 
improvement in landing qualities due to flaps is 
likely to be even greater on full-size machines than 
could be expected from the results of atmospheric 
tunnel experiments. One particular series of tests 
on flaps of the Schrenk type at high Reynolds 
numbers showed that the maximum lift attainable 
is increased as the flap is moved towards the trailing 
edge of the main wing, but that doubling the width 
of the flap does not double the increment of lift 
over that of the plain wing. Other experiments on 
the effects of wing-tip slots and spoiler plates at 
the centre of the wing have been carried out in the 
duplex tunnel on a {-scale model of the Pterodacty] 
Mark V aeroplane. 

One other aspect of the landing problem, which 
nowadays demands more attention than heretofore 
on account of the popularity of low-wing mono- 
planes, concerns the effect of the ground on the 
aerodynamic forces acting on a machine during 
alighting and taking-off. Experiments already 
concluded, on a model of the Short six-engined 
flying boat R6/28, have shown that the effect of 
the surface of the sea in proximity to the wings is 
to increase lift, especially at low values of lift, but 
to leave drag largely unaffected except at large 
angles of incidence. A systematic investigation of 
the general problem is now being undertaken with 
aerofoils mounted at a range of distances from the 
ground, and some attention will be given to the 
representation of the surface of the ground or sea 
by a flat plate, and alternatively by a mirror image 
model. 

(To be continued.) 








TECHNICAL AND ECONOMIC AS- 
PECTS OF ELECTRICAL GENERA- 
TION.—IV. 


By F. pE La C. Cuarp, M.Sc., A.M.I.E.E. 


Ir has been shown in previous articles that very 
considerable reductions in generation cost are obtain- 
able by improving the load factor for both steam and 
hydro-electric stations. In either case, owing to 
the shape of the generation cost-load factor curves, 
an improvement in load factor from 25 per cent. 
to 50 per cent. gives a percentage reduction in 
generation cost double that obtainable by equal load- 
factor improvement from 50 per cent. to 75 per cent. 

It is unlikely that the extended application or 
increased use of electricity will ever result in system 
load factors of 60 per cent. to 70 per cent., so the 
full benefit of the efficiency of modern generating 
plant is only to be realised if large efficient stations 
are given a base load, smaller and less efficient 
stations being used only to supply the peaks of 
the load curves. This is the present arrangement 
in this country and is satisfactory as regards the 
primary or base load stations. The use of smaller 
steam stations (secondary stations) to deal with peak 
loads can, however, only be regarded as a temporary 
expedient, to avoid the scrapping of such stations 
before the end of their normal depreciation periods. 

These secondary stations were built to work 
continuously on the entire load in their area. Their 
boilers are not suited to rapid steam raising, which 
results in high standby charges, neither can the units 
be run up and put on load quickly, both qualities 
which a peak-load plant should possess. For these 
reasons the same conclusions are being reached in 
this country as in America and on the Continent, 
that the peak-load difficulty must be solved by special 
methods of generation, by plants specially designed 
for the purpose. Various methods of generating 
peak loads will be given and their costs compared. 

Where the peak load has to be obtained from 
thermal stations, the outstanding method at present 
iM use is the provision at, or adjacent to, the base-load 


own turbines and alternators, but taking its steam 
via the accumulators from the boilers of the main 
station. 

The steam accumulator, the invention of Dr. 
Johannes Ruths, consists of large low-pressure drums 
partly filled with water in which live steam may be 
dissolved up to a pressure of 180 Ib. to 200 lb. per 
square inch. The steam may be drawn off as 
required down to a pressure of 5 1b. per square inch. 
The boilers of the main station supply steam to the 
accumulators before the first daily peak commences, 
during the mid-day drop in load and for some time 
after the evening peak. The steam may be either 
supplied from the boilers directly or bled from the 
base load turbines. The effect of this is that with 
suitable accumulator capacity, the boilers may steam 
at a steady load for some 14 hours a day with a 
consequent increase in boiler load-factor. During 
both the morning and afternoon peaks, steam is 
fed from the accumulators to special turbo- 
generators, able to operate over a wide range of 
Fig. 5. LOAD TEAM 
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pressure. It is possible by this means to relieve 
the main station of all the primary and possibly a 
portion of the secondary peak load. 

The cost of the steam-accumulator peak-load 
station is low owing to the absence of boiler house 
and ash handling arrangements and the fact that 
the accumulators themselves need only withstand 
low pressures. The turbines and condensers are 
special owing to their range of working pressure, 
but the extra cost is offset by a cheaper alternator, 
rated only for the duration of the peaks. An esti- 
mate of the cost of a steam-accumulator station 
is as follows :— 


l. per kW 

Item. installed. 
Land otal oon eee _ ooo O68 
Buildings, &c. aii rom ea ene 1-5 
Turbo-alternators, pumps and condensers 4-0 
Accumulators and pipework Pe ae 
Switchgear and cabling ... 0-5 
Total gee " ee i 


Example 1,—The load shown in Fig. 5 may be 
supplied by a steam station or stations having 


Tasie VIII. 




















Yearly Cost Load- | Yearly 
Output. per Factor. | Cost. 
Condition. Millions kWh. Per Thou- 
of kWh. d. cent. jsandsofi. 
A. Steamonly .. --| 513 0-316 39 675 
B. Steam direct .. ..| 476-1 0-268 51-5 531 
rn Bd — storage. . fe 0-482 9-4 74-2 
. Steam direct .. --| 476-1 on 
Steam tostorage ..| 56-9 }o 252,/ 58 559 
From storage ¥s 36-9 0-422 9-4 65 
D. Steam, large overload 513 0-272 58-5 582 





A. The entire load of 150,000 at 39 per cent. load- 
factor is generated directly by steam stations, the 
cost per kilowatt-hour being 0- 316d. 

B. The steam station generates directly 476-1 million 
kWh per year, the station load-factor being 
51-5 per cent. The boiler house produces extra 
steam which is stored to produce the 36-9 million 

ak kWh when required. The boiler house 
[oad-factor is therefore 56 per cent. 








an effective capacity of 150,000 kW.: Alternatively, 





Station of a steam-accumulator station, with its 


the primary peak load of 45,000 kW may be supplied 


by a steam-accumulator peak-load station, the 
remaining 105,000 kW being met by a steam 
station of that effective capacity, the boilers of 
which also supply the steam to storage at off-peak 
periods, as shown in Table VIII. The cost of the 
peak-load generation is obtained as follows :— 


Steam accumulator station installed capacity = 55,000 
kW. 


Annual overhead cost per 100I, of capital cost = 8-88l. 

Wages, repairs and maintenance = 0-5l. per effective 
kW. year. 

Capital cost per peak-load station = 412,500I. 

Total annual operating cost = 58,8001. 

Cost per kilowatt-hour = 0- 382d. 


In addition there is the cost of the extra fuel required 
by the main station to generate the stored steam, 
amounting to 0-10d. per kWh. Therefore, total cost 
per peak kWh = 0-482d. 

On this basis a yearly saving of 69,8001. is possible» 
which is about 10 per cent. of the generation cost 
by steam stations only. It should be noted that, 
with the peak-load station, the operating conditions 
of the main station are improved, both plant and 
boiler-house load-factors being far better than 
that of the load. The real cause of the low peak- 
load output cost is that the overhead charges of the 
boiler plant are met entirely by the base-load station 
to which such plant really belongs, only the cost 
of the fuel consumed being charged against peak- 
load generation. 

The 40,000-kW steam-accumulator plant at 
Charlottenburg has resulted in a boiler load-factor 
improvement from 37 per cent. to 53 per cent., 
and the ratio of maximum to minimum load on 
the base-load turbines has been reduced from 19-1 
to 4-1. 

It has been shown in Example 3 of the previous 
article, page 254, ante, that a high-head hydro- 
electric station, specially developed to generate a 
low load-factor load, can be built for 13-8/. per 
kilowatt installed. The civil engineering costs of the 
hydraulic-storage station should be much less than 
for a hydro-electric station with seasonal storage, 
since the reservoir does not rely on natural means 
to refill it. The plant is only required to work at 
full load for less than half an hour during the peak 
period, so that it may be short-rated. This generally 
results in a cheaper plant cost than for a true hydro- 
electric station in spite of the extra plant required 
for pumping the storage water. For this latter pur- 
pose, the alternators, running as synchronous motors, 
may drive the pumps through hydro-mechanical 
couplings. Alternatively, asynchronous motors may 
drive pairs of pumps so that pumping at half load 
may be undertaken with maximum efficiency. In 
spite of the duplication of electrical equipment, 
this latter method is used in recent installations 
(e.g.. Herdecke) where a storage efficiency of 
67 per cent. is achieved. 

Example 2.—This estimate is based on the 
following cost assumptions :— 
Civil works 





201. per kW 
installed 
Plant (including pumping equipment, 

transformers, control gear) ... -. 10l per kW. 

Total capital cost per plant kW installed at 9-4 per 
cent. load-factor 
oor = 11-91. per kW installed. 

Taking the annual overhead cost per 100/. of 
capital expenditure as 7-45/. for civil works and 
9-81. for plant, and the working cost as 0-5 per 
cent. of the total capital cost, the annual operating 
cost is 64,8007. The cost per kilowatt-hour supplied 
from storage is therefore 0-422d. 

Assuming a 65 per cent. storage efficiency, the 
steam station must supply 56-9 million kWh to 
storage per annum, in addition to the 476-1 
million kWh which it supplies directly. The 
steam station therefore generates 533 million kWh 
per annum at a load-factor of 58 per cent. and 
a cost per kilowatt of 0-252d. Condition C of 
Table VIII gives the operation particulars with 
hydraulic storage which, in comparison with opera- 
tion by steam stations only (Condition A), shows a 
yearly saving of 51,000/., or approximately 7-5 per 
cent, of the total generation cost. 

A third method of meeting peak demands is the 
use of turbo-alternators having large overload 
capacity, which can only be considered to apply 
to the building of new primary stations. The 
steam turbine has been developed with a flat 
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efficiency curve so that it may operate economically 
at from 50 per cent. to 175 per cent. of its economic 
loading. This result is obtained by by-passing 
the high-pressure cylinder and introducing steam 
at boiler pressure into the intermediate or low- 
pressure cylinders, which necessitates the construc- 
tion of the latter of steel. 

At large overload, the efficiency is lower owing 
to the inability of the condenser to cope with the 
large extra volume of steam passed by the turbine, 
which may result in a 1 in. drop in vacuum, equiva- 
lent, say, to a 6 per cent. increase in steam con- 
sumption. 
small consideration in generating peak loads, 
but this drop in vacuum affects also the efficient 
generation of the base load when the latter is a 
maximum. A larger condenser may, of course, 
be employed but this increases the capital cost. 

The alternator for a 75 per cent. overload set 
would be standard, although one frame size larger 
than that necessary for the mean continuous loading 
may be advisable, depending on the duration of 
the peak load. Special cooling arrangements for 
use during the peak-load periods are necessary. 
Where the usual closed air circulation is employed, 
the air could be circulated through a water cooler 
for normal loads and also through a refrigerated 
cooler for peak overloads, the cooler being fed 
with brine at a temperature of — 10 deg. C. 

Example 3.—In addition to the more expensive 
turbine and special alternator cooling plant, larger 
boilers are required, so a 30 per cent. increase in 
the cost of plant, suitable for 75 per cent. overload 
instead of 25 per cent., is probable. 

For a station of 126,000 kW installed capacity :— 


468,000. 
1,827,000I, 


Permanent works cost 
Plant and machinery cost 


Total cost se 2,295,0001. 
Taking the overhead costs to be 8-87I. per 100I- 
of capital expenditure, the overhead charges per 
effective kilowatt-year are 2-04/. 

The cost per kilowatt-year for large overload 
capacity plant is 3-165/. + 0-0441L, where L 
is the mean annual load-factor. If the effective 
capacity is 100,000 kW and the maximum demand 
150,000 kW :— 

Mean annual load-factor 

Cost per kW-year ove 

Cost per kWh eve ode = 

Extra annual coal cost, due to lower 
vacuum and variable load = 5,000l. 

Generation cost perkWh ... = ©-272d. 


Condition D shows the cost of generating the 


58-5 per cent. 
5- 7451. 
0- 27d. 


yearly load of 513 million kWh and 150,000 kW | 


maximum demand, by means of a station with 
100,000 effective kW of large overload capacity 
plant. Comparison with condition A (150,000 
effective kW of ordinary steam plant) shows a 
yearly saving of 93,0001, or nearly 14 per cent. 
of the total annual generation cost by method A. 

The latter method of meeting peak-load demands 
shows the greatest saving, but apart from this, is 
subject to several disadvantages. It involves 
the building of new primary stations and a much 
greater capital outlay than either steam accumu- 
lator or hydraulic storage plant, which supplement 
the existing primary stations. Secondly, the 
boiler house load-factor for a large overload capacity 
station would be considerably lower than that of 
the load, owing to the extra steam consumption 
during peak periods. From the points of view of 
coal conservation and satisfactory and efficient 
boiler house operation, the large overload capacity 
plant must be condemned whereas the steam- 
accumulator and hydraulic-storage plant both allow 
steady steaming of the primary station boilers, 
with consequent improvement in combustion. 

It will be apparent trom the foregoing that the 
steam accumulator is the most promising method 
of dealing with peak loads, hydraulic storage 
offering a less advantageous alternative but econo- 
mically satisfactory where a suitable site is available. 








Gravine Dock at Genoa.—We are informed that the 
large graving dock at Genoa, the construction of which 
was begun last January, will be completed in February, 
1938. It is stated that the dock is 350 m. (1,148 ft.) 
long, 40 m. (131 ft.) wide at the bettom, and 13 m. (43 ft.) 
deep. The work is in the hands of the two Italian firms 
Messrs. Societa Finanziaria per Costruzioni and Messrs 
Societa Lavori Marittimi. 


It has been shown that efficiency is of 
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SECTION G.—ENGINEERING. 
(Continued from page 334.) 
Reports OF COMMITTEES. 


| 
| 


Tue final session of the meeting, held on the 
| morning of Wednesday, September 11, was devoted 
| to the reports of various committees. Mr. Wilson, 

who occupied the chair, first called attention to the 
| valuable work done by British Association Commit- 
| tees in the past, as well as in recent times, instancing 
| in this connection the standardisation of screw 
| threads, now known as B.A. threads. He regretted 
; that Sir Henry Fowler, owing to illness, was not able 


(on Noise. The report, which was read by Wing- 
|Commander Cave-Brown-Cave, had been referred 
to at the meeting held on Friday morning, Septem- 
| ber 6, and will be found, together with a resolution 
| arising from it, on page 281, ante. Mr. H. G. Strauss 
| spoke on behalf of the Anti-Noise League, expressing 
the League’s appreciation of the work of the British 
| Association Committee and of the National Physical 
| Laboratory. While hoping that the resolution 
| put forward would hasten progress, he wished to 
| comment on the legal position. The legal position 
| was that there had been a regulation in force for 
|many years to the effect that every motor vehicle 
shall be fitted with a suitable silencer, and that 
| noise shall be reduced as far as may be reasonable. 
If the High Court had to pronounce on the meaning 
|of “‘as far as may be reasonable,”’ he thought the 
interpretation would be “as far as is technically 
j}and commercially possible.’ If anyone used a 
| vehicle on the roads which did not comply with this 
regulation he was committing an offence, but no 
magistrate would punish a man who had paid a 
fair price for a vehicle and used it as it had been 
supplied to him. The Anti-Noise League wished 
it to be made obligatory for manufacturers and 
vendors not to sell a vehicle which did not comply 
with the regulations. He had no hesitation in 
saying that certain sports cars now being turned 
out did not comply with the existing law. He did 
| vious morning’s meeting, when he said that the 
regulation could not be enforced in the Courts. 
The Courts were quite well used to dealing with 
questions of reasonableness. If the police said 
| that a car could be heard for a certain distance 
and another could not, the Courts could act. 
Professor Baily said there was a body in Scotland 
| with objects similar to those of the Anti-Noise 


| League referred to by Mr. Strauss, and he hoped 


| the former would assist the older and larger body | |e yer ad os aan 
| samples of soil collec rom these sites and wi 


|in its activities. Mr. W. T. Dunn suggested that 
|a letter of sympathy, expressing hopes for his 
|speedy recovery, should be sent to Sir Henry 
Fowler. He also inquired whether the Committee 


had considered the question of the noise from loud | 


speakers. Wing Commander Cave-Brown-Cave said 

|he strongly supported Mr. Dunn’s suggestion of 
sending a letter to Sir Henry Fowler, but explained 
that the British Association Committee was dealing 
| only with technical difficulties and had, so far, only 
| dealt with exhaust silencers. He thought the matter 
| referred to by Mr. Dunn was being considered by 
| the Anti-Noise League. Professor W. Cramp said 
| he thought the ethical side of the matter should 
not be lost sight of, and expressed the view that 
both excessive noise and many accidents were 
due to lack of consideration for others. He thought 
that this might be brought to the attention of 
Section L (Educational Science) so that suitable 
instruction might be introduced into school curri- 
cula. 

The Chairman then delivered the tenth interim 
Report of the Committee on Earth Pressures, 
which was as follows: Since their last report the 
| Committee have had a meeting at the Building 
| Research Station, Garston, at which Dr. Stradling 

and his staff fully explained the work which has 
been carried out during the past year on soil classifi- 
| cation and soil mechanics. The work is summarised 
in the attached “‘ Note on Soil Physics,” which 
| was circulated to members of the Committee before 
| the meeting. Briefly, it may be said that the work 





|to present personally the Report of the Committee | 


not agree with Mr. Robinson, speaking at the pre- | 


| of the Research Station has been to obtain samples 
of soil in an undisturbed condition at various depths 
and to examine their properties such as water con- 
tent, mechanical analysis, plasticity, shrinkage, 
&c., with a view to classifying them, and also their 
mechanical properties, such as compression and 
shear strength. The Committee feel that investi- 
gation of this kind is an important step towards 
the estimation of such properties as the pressure 
and resistance of soils, which they have set out 
to try to ascertain, and consider it most important 
that this work should be carried on, and that either 
they or some committee of engineers should keep 
in touch with this work, so as to be fully acquainted 
with the results. The Committee would, therefore, 
ask to be re-appointed. 

In the “‘ Note on Soil Physics ’’ attached to the 
report, reference was first made to the work 
of Professor Jenkin, which was essentially a funda- 
mental investigation into the mechanics of granular 
material, his later work relating to the properties 
of kaolin. The present programme of work was 
|inclined more towards the practical application 
of the results of laboratory tests. In consequence, 
all types of soil as they occurred in nature were 
being examined. One of the first objects of the 
work was to develop a system of soil classification 
by means of which soils could be divided into broad 
groups according to their mechanical characteristics. 
| Broadly speaking, the mechanical properties 
depended upon the nature of the raw constituents, 
the structure of the soil, or the way in which the 
soil particles were arranged in the soil skeleton, 
and the water content. Work was now in progress 
with the object of developing a classification 
system based upon the experimental measurement 
of mechanical properties. For this purpose, tests 
such as those developed by Professor Jenkin for 
the measurement of compressive strength, consoli- 
dation and shear strength were being employed. 
In parallel with this work, investigations were 
being made into the influence on the mechanical 
characteristics of the structure of the soil as it 
occurred in its natural condition. For this research, 
apparatus had been devised and developed by 
means of which it was possible to obtain undisturbed 
soil.cores 4 in. in diameter down to depths of about 
12 ft. The second important object of the investi- 
gation was to correlate the results obtained in the 
laboratory with observations of actual structures 
and for this purpose observations were being taken 
of the settlement of a building both during and after 
construction, seasonal fluctuations in the level of 
road slabs, failures in building structures which 
had occurred as the results of settlements, and 
failures in a retaining wall due to an embankment 
slide. Experiments were being performed on 








the accumulation of data it was hoped that corre- 
lation might be possible. 

After reading this report, which was not discussed, 
the Chairman invited Sir James Henderson to deal 
with the work of the Committee on Electrical Terms. 
Sir James said the Committee had been unable to 
report owing to the international situation. It 
had, however, a watching brief and wished to con- 
tinue this. A paper entitled, “ Fundamental 
Dimensions in Electrical Science,” of which Sir 
James was the author, had been read and discussed 
at a special meeting on the previous morning, and 
both the Section and the Committee advised that 
this should be circulated among the various inter- 
national committees. The situation was difficult 
and it was recommended that the Committee be 
continued for another year. This was agreed to. 
We reprinted Sir James’ paper on page 348 ante, and 
the discussion on it will be reported in a subsequent 
issue of ENGINEERING. 

With regard to the Report of the Committee on 
Stresses in Overstrained Materials, Wing Comman- 
der Cave-Brown-Cave explained that this had been 
taken at a previous meeting and a definite conclusion 
reached. He read the resolution passed at that 
meeting, which he said had already gone forward, 
and also read the suggested specification, which 
will be found on page 281, ante ; the report was 
reprinted on page 291, ante. Wing Commander 
Cave-Brown-Cave concluded by remarking that the 
Committee considered it had done what it had been 
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OSCILLOGRAPHIC EQUIPMENT FOR SWITCHGEAR TESTS. 














Fie. 1. 


set up to do and did not ask for re-appointment. | 
Mr. Wilson explained that the object of the Com- | 
mittee in endeavouring to standardise the yield | 
point was that, as ordinarily determined, the results | 
depended upon the amount of care with which | 
the tests were carried out, which was, of course, | 
very unsatisfactory. The lower yield point recom- | 
mended for adoption by the Committee was easily | 
determined and enabled uniform results to be| 
obtained. 

There were no comments on this repert and the 
Chairman then invited Captain W. N. McClean 
to read the report of the Committee on Inland Water 
Survey. The report was divided into six sections, 
the first of which related to the Aberdeen Meeting 
and the re-appointment of the committee with the 
inclusion of Section C (Geology). The secoud 
section dealt with the work of a Joint Committee 
of the British Association and the Institution of 
Civil Engineers, and the third section with a state- 
ment on Inland Water Survey made in the House 
of Commons on December 7, 1934, by Sir Hilton 
Young, Minister of Health. The fourth section 
of the report dealt with the appointment of an 
Inland Water Survey Committee by the Ministry 
of Health, as announced in The Times of February 6 
last, and the fifth section related to the work of the 
main British Association Committee. At a meeting 
of this main committee, held on February 22, 
it was resolved that a small sub-committee should 
be appointed from the main committee to draw up 
4 report for consideration by the committee framed 
in such a way as to leave it open to each representa- 
tive to take the same viewpoint to his sectional 
committee and to get a new committee appointed 
with new terms of reference. The report of this 
sub-committee formed the sixth section of the 
report of the main committee and was as follows : 
The sub-committee recommends that at the 
Norwic h Meeting of the British Association the 
Various sections represented on the Inland Water 
Survey Committee be informed that the main 
purpose of that committee, as defined in its terms 
of reference, appears to have been achieved by the 
reports of this committee already published and 
by the appointment of the Inland Water Survey | 
ommittee by the Minister of Health and the Secre- | 
tary of State for Scotland. Nevertheless, the | 








ELECTROMAGNETIC OSCILLOGRAPH. 


sub-ccmmittee is of opinion that valuable work 
may still be done by a British Association committee 
and it recommends that the present committee 
be continued or a new committee appointed with 
fresh terms of reference. The sub-committee 
suggested that these terms of reference might 
include the following: To assist generally in 
promoting research into the inland water resources 
of the country on such lines as may best achieve 
this object. 

Captain McClean mentioned that the Government 
Committee had not been able to report yet, but had 
appointed an Inspector of InJand Water Survey 
for England and Wales. Definite progress was 
therefore, being made and he thought credit was 
due to the British Association for bringing forward 
the necessity for water survey. 

After thanking Captain McClean, Mr. Wilson 
said the work of the Section had been completed 
and he wished to thank the local secretary, Dr. 
Henry Baker, for his assistance. He spoke in 
appreciative terms of the work of the Recorder, 
Wing Commander Cave-Brown-Cave, and also 
thanked the twe secretaries, Messrs. H. M. Clarke 
and J. E. Montgomery. Sir James Henderson 
proposed a vote of thanks to the President, to 
which Mr. Wilson briefly replied. In the course 
of his reply, Mr. Wilson called particular attention 
to the advantages which the younger engineers 
would derive by attending the meetings of the 
British Association. 

(Z'o be continued.) 








THE OSCILLOGRAPHIC EQUIPMENT 
OF THE SWITCHGEAR TESTING 
COMPANY. 


THE measuring equipment of a plant for circuit- 
breaker testing is very specialised. For the quantities 
to be measured relate mainly to transient conditions, 
and are therefore most conveniently recorded by 
oscillographic methods. The essential equipment is 
an electromagnetic oscillograph for recording the 
power-frequency currents and voltages from which 
the power interrupted is estimated. This oscillograph 
can also be adapted for recording, on the same time 
base as the currents and voltages, the variation of 
other quantities, such as switch travel and fluid pressure. 
The electromagnetic oscillograph, on the other hand, 








is not capable of recording the high-frequency pheno- 
mena which accompany arc extinction and the recovery 
of electric strength in the break of the switch. Since 
it is now recognised that the performance of breakers 
depends to a large extent on the re-striking voltage, 
a cathode-ray oscillograph must be installed to record 
this. Finally, special operating circuits are required 
for the test plant and the recording equipments in 
order to secure co-ordination between the breaking 
phenomena and the measured values. The following 
article gives a brief description of the electromagnetic 
and cathode-ray oscillographs and their associated 
circuits which have been specially designed and built 
for Messrs. The Switchgear Testing Company by the 
Research Department of Messrs. The Metropolitan- 
Vickers Electrical Company, Limited, Manchester, and 
is based on information supplied by the staff of the 
department. 

The electromagnetic oscillograph consists of 16 
elements, three of which are of the wattmeter type. 
The simultaneous recording of such a large number of 
quantities minimises both the amount of labour involved 
in analysing the records and in operating the instru- 
ment. The] oscillogram is obtained on a film 12 in. 
wide and of any length up to 3 ft., though a 12-inch 
length is normally used. A revolving relay, which 
is operated in synchronism with the drive of the 
camera, is used to ensure that the testing plant func- 
tions in the correct sequence with the electromagnetic 
oscillograph and the three-element cathode-ray oscillo- 
graph. The camera is built into the partition dividing 
the wall between the photographic dark-room and 
the control room, and all the necessary controls, 
variable resistances, and calibrating devices are mounted 
on an easily accessible panel. 

The thres-phase cathode-ray oscillograph, which is a 
separate unit, is designed to give oscillograms covering 
several power cycles on such a time scale that oscilla- 
tions of all frequencies up to 100,000 cycles can be 
measured. This demands a record several yards long, 
and in order to obtain it a 36-in. photographic film is 
revolved at slightly less than 50 revolutions per second 
in the direction of the time axis. Three focused beams 
of electrons are projected on to this film, each beam 
passing between a pair of plates on which is impressed 
the voltage under investigation. The beams are thus 
deflected in the direction of the electric field between 
the plates (at right angles to the direction of rotation 
of the film) by an amount proportional to the impressed 
voltage difference. Three graphs of voltage against 
time are the result, approximately 36 in. of which 
represents one-fiftieth of a second or one cycle of power 
frequency. The small departure of the film speed 
from 50 r.p.s. ensures that successive 50-cycle waves 
are slightly displaced on the film, so that all the 
re-striking transients occurring during an arcing period 
are plainly visible. A useful feature of the complete 
equipment is that a single operator can handle both 
instruments. 

As regards the general layout of the electromagnetic 
oscillograph, shown in Fig. 1, the optical elements are 
arranged in two rows of eight, vertically above each 
other. The vertical distance between the elements 
is 4-75 in. The adjustments provided on the elements 
are vertical, tilting and rotation about a vertical 
axis. The element mirror does not move relative to 
the cell window. Illumination is by means of two 
direct-current carbon arcs, L, and L, in Fig. 2, page 386, 
which are automatically fed by clockwork and each 
of which illuminates one row of elements. The light 
from the arcs passes through condensing lenses on 
to right-angled isosceles prisms and thence through 
slits of adjustable width and the cell-window lenses on 
to the element mirrors. It then passes back on to 
cylindrical lenses, which focus it on to the film. In 
the horizontal plane, images of the slits are formed on 
the film, so that the slit width regulates the width of 
the spot of light. In the vertical plane an image of 
the element mirror is thrown on to the film by means 
of the cylindrical lenses. Two cylindrical lenses are 
employed, one for each row of elements, and the 
positions of these two lenses are adjusted so that the 
light spots of the upper and lower rows fall on the 
same straight line. 

When the camera is not in position the spots fall 
on to a calibrating scale which can be swung into 
position. To facilitate the adjustment of the spots, 
a system of two mirrors set at right angles is provided. 
This enables the spots to be brought to a focus on a 
ground-glass screen which is visible from the neigh- 
bourhood of theelements. This mirror system is swung 
aside when the calibrating scale or the film is being used. 
The current and voltage elements comprise cast- 
cobalt steel magnets with a 0-040-in. gap giving a gap 
density of about B = 11,000. The suspension is made up 
of 0-00075-in. by 0-007-in. copper-silver alloy strip, 
and a miniature spring balance records the strip ten- 
sion. The mirror is 0-017 in. by 0-060 in. and of plane 
surface. The element gives a practically flat frequency- 





response curve up to about 2,000 cycles, with a slight 
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rise to a resonant frequency in the neighbourhood of ; room from the control room in which the oscillograph | 


3,000 cycles. The resistance of the element is about 
one ohm, and the sensitivity obtained in the present 
instrument is of the order of 30 mA per centimetre. 
The watt-type elements are provided with nickel- 


iren field cores and have the same type of suspension | 
| box which is mounted on a trolley base, the open end | 


as the ordinary elements, but their natural frequency 
is in the neighbourhood of 1,000 cycles. 

The current and voltage elements are provided with 
variable series-resistance dials which are mounted 
on the main control board immediately above the 
writing desk, as will be clear from Figs. 1 and 2 ; they are 
marked Ry, &c., in the latter. The resistances increase by 
increments of 20 per cent. per stud, and in the case 
of the voltage elements are adequate for an applied 
voltage of 160 volts and in the case of the current 


elements of 20 volts. Dial resistances are similarly sup- | 


plied for the watt-element field coils and for the strips. 
The wiring of the control board is arranged to allow 


the elements, resistance dials and incoming circuits to | 


be interchanged, so that any element may be used for 
any purpose. A set of plugs and terminals permit any 
element circuit to »e isolated for testing purposes. 


proper is situated. This enables the camera to be 
moved from its exposure position into the loading or | 
unloading position in the dark-room by merely pushing | 
it along a closely fitting tunnel. To permit this to be | 
done, the camera is made in the form of a five-sided | 


of the box being inside the dark-room. The film drum 
with its driving motor and pulleys is mounted on the | 
trolley, and the necessary connecting leads are embodied | 
in a trailing flexible cable. Fig. 1 shows the equip- | 
ment with the camera in the forward position, ready 
for making an exposure, while Fig. 3 is a view taken | 
from inside the dark-room, and shows the drum and | 
the trolley base of the camera. The shutter, which is | 
mounted in the wall of the camera, is of the rotary 
type and is actuated by a clock spring which is released | 
by a small electromagnet and is rewound for each 
exposure. A hand-operated shutter, which is concen- | 
tric with the automatic shutter and external to it, is | 
provided to prevent exposure of the film while the| 
shutter is being re-wound. 

The camera drum accommodates films up to 12 in. | 
wide. 


}one cycle of 50-period current. 
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The type of relay adopted in the equipment to 
co-ordinate the initiation of the various phenomena 
involved in circuit-breaker testing is of the revolving 
commutator type as shown at C, in Fig. 2. It consists 
of 12 ebonite discs which carry contact segments 
and are mounted on a common shaft. This shaft is 
driven through a 2-to-] reduction gear from the camera- 
driving shaft, so that the relay rotates at exactly half 
the camera speed, and one revolution of the camera 
corresponds to half the circumference of the relay 
discs. The relay is mounted on the front side of the 
camera box. 

Each dise and contact segment of the relay can be 
rotated with respect to the shaft on the shoulder of a 
steel collar, which is secured to the shaft. It can then 
be locked in any required position relative to the shaft 
by means of a spring-loaded pin which engages with any 
one of a series of closely-spaced holes on the collar. 
The spacing of these holes is arranged so that when the 
camera is running at 48 r.p.m., the time interval 
represented by the pitch of the holes is 0-02 sec., 4. 
A calibrated scale is 
attached to each disc to enable the relative positions 
of the contacts on the various discs to be pre-set 1m 


A 16-point dial switch, in the centre of the panel | This allows an average spacing between element | 
immediately below the camera, allows a two-volt | zeros of about 0-7 in. with all the elementsin use. The | any required manner. The brush gear consists of & 
battery to be connected to any element for calibration | camera is driven by a yy-h.p., 24-volt direct-current | pair of spring-loaded silver contacts per disc, the 
purposes, the current being read on a milliammeter | motor with a constant field, which is fed from an/| contact segments being made of brass. The lengths o! 
recessed into the floor of the camera chamber just | accumulator battery. The armature is supplied through | the various segments depend on the function allotted 
below the calibrating scale of the oscillograph. The|a dial switch from tappings off the same battery for| to the particular circuit to which the segment 's 
element circuits are closed by means of the contactors | varying speeds, the intervals between the tappings | connected. These functions are shown in Fig. 4, and 
below the writing desk on the main panel, the con- | being covered by a small sliding rheostat. The motor | will be referred to below. 
tactors themselves being operated simultaneously by | drives the drum through a belt-driven reduction gear | The operation of the oscillograph circuits is arranged 
a master switch above the camera. of 5:1 ratio. The range of drum speeds obtainable is | so that the initiation of a test on a breaker is in the 
The camera and photographic arrangements of the | from 12 r.p.m. to 200 r.p.m., with a normal speed of | hands of the test-plant operator, who first ensures from 
oscillograph are unusual, in that the camera is built | 48 r.p.m., which gives a base of about 0-3 in. per | the oscillograph operator that the instrument is in the 
into the partition dividing the photographic dark- | half cycle of 50-period current. ‘ready position, i.e., that the light spots are adjusted, 
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the shutter wound, the element contactors closed, the | obtain zero lines on a film without the necessity of 
camera in the exposure position, and the camera drum | performing the normal test-plant operations, the 
rotating at the required speed. After closing the | contactor C, is provided with an auxiliary contact Co¢ 
firing switch, the sequence of operations is controlled | which is closed when the breaker is open. By closing 
automatically by the revolving relay in a manner|a switch S, the operations of the shutter described 
determined by the setting of its contact segments. The | above can be repeated without operating the test-plant 
sequence of events can be followed by reference to | circuits, 
Fig. 2. For the purpose of taking mechanism timing tests 
The circuit breaker C, on the oscillograph panel is|on breakers, and thus enabling the revolving relay 
closed by hand and closes Cy_ and C,», so that current | contacts to be pre-set, switch 8, is provided. This 
at 24 volts is supplied from the battery to the operating | allows two oscillograph elements to be selected and 
circuits through the firing switch. Closing the firing | used for measuring (a) the current in the breaker when 
switch then energises the operating circuits and | operated, and (b) a 50-cycle timing wave. A series of 
initiates the test. Referring now to the revolving | four single-pole switches, 8;, S,, S, and S49, enable 
relay, when the first dise C,q short circuits its two} the particular test-plant circuit involved to be selected 
brushes the contactor ©, is shorted and allows the | at the same time, i.e., 51, 74, 75 or 73, leaving those 
operating coil of C, to close its four poles. The} not concerned on open circuit. For such timing tests 
contactor Cyq now locks itself in and by closing con- | the operation is initiated as before, from the control- 
tact Cy, also energises circuits 51, 74, 75 and 73 ready | desk firing switch. The control-panel equipment is 
for operating their respective contacts C3, C3~, C3z,| completed by switches for controlling the 250-volt 
and Cy, on the revolving relay. These circuits control | alternating-current and 125-volt direct-current supplies 
the station breaker opening circuit, the closing switch | for battery charging. 
closing circuit, the breaker on the test-closing circuit, For the convenience of the operator, a sloping writing 
and the breaker on the test-opening circuit. The | desk is fitted to the oscillograph control panel and lists 
revolving relay contacts have previously been set in | of the various dial switch-resistance settings are mounted 
accordance with the known time lags of the operating | on the panel immediately above the desk. 
circuits, so as to ensure their operation in correcttime| The shunts for current measurement were all sup- 
sequence. The revolving relay circuit C,, controls the | plied by Messrs. H. Tinsley and Company, Limited, 
opening of the camera shutter, and the short circuiting | London, 8.E.25. Four sets of three have been pro- 
of its contacts coincides in time with the arrival of the | vided to cover the expected range of currents, the 
beginning of the film at the shutter position. Accord- | nominal values being 50, 250, 1,000 and 5,000 microhms, 
ingly the firing segment Cy, must have been present to | respectively. The shunts are all of the concentric 
give a time interval sufficient to ensure that the| cylinder manganin type, and are housed in tanks of 
breaker circuit phenomena commence at some short | similar dimensions, with standardised terminal arrange- 
time after the opening of the shutter. The length of | ments so as to facilitate interchangeability. All are 
the shutter segment on the relay corresponds to one | oil-cooled, the tanks being plain sided except those for 
revolution of the film drum, so that the shutter can be| the 50-microhm size, which are fitted with cooling 
left open for a complete revolution. The next relay | tubes. The cylinders of the shunts are strengthened 
segment, marked C,,, however, intervenes at the required | with internal and external stiffening bands, to enable 
interval and excites a trip circuit on the breaker C,, | them to withstand the forces due to short circuits. 
thus cutting off the 24-volt battery supply from all| The 60-microhm shunts presented the greatest 
circuits, closing the shutter, and leaving all the relay | difficulty in design, owing to the large currents they 
cireuits dead. Of the five other circuits on the re-| have to carry. The maximum expected current was 
volving relay three are used for releasing the beam | 370,000 amperes peak, totally asymmetric, and the 
traps on the three-element cathode-ray oscillograph, | maximum mean square of current over a period of 
one is used for tripping a cine-camera shutter, and|8 cycles was expected to be 2-2  10'° (amperes)’. 
the other is a spare circuit. Fig. 4 gives a diagram- |The former limit corresponds to a mean force over a 
matic sketch of the relay contacts in relation to the | cycle of 49 Ib. per square inch of the particular cylinders 
film record and is self-explanatory. The sketch is|of the 50-microhm shunts. The second limit corre- 
drawn for a “ break test ” on a breaker. sponds to an instantaneous temperature rise of the 
Various other circuits are arranged on the oscillo-| manganin above the oil of 57 deg. C. The time 
graph panel. The contactors C,, and C,q short-circuit | constant of the cooling curve of manganin to oil is 
part of the series resistance of the are lampswhen}70 seconds, and of oil to air 70 minutes. The oil 
contactor C, operates, and so increase the intensity | temperature rise due to a single short circuit at full 
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for the shunt oil temperature and 15 deg. C. as the air 
temperature, the 50-microhm shunts allow of five 
consecutive shots at the full power of the plant at, 
say, two-minute intervals, and then the manganin would 
reach about 150 deg. C., instantaneously, for the last 
shot. It will be seen, therefore, that the 50-microhm 
shunts have sufficient capacity for any duty likely to 
be imposed upon them. 

The minimum voltage drop that should be used 
with the shunts in order to enable a satisfactory series 
element resistance to be employed which will swamp 
any small variation in switch contact resistances, is 
2 volts, so that the minimum current for which the 
50-microhm shunts are designed is 40,000 amperes. 
The 250-microhm shunts can deal with about 0-6 
times the watts of the 50-microhm shunts for the 
same heating, so that their current rating is about 
0-35 that of the 50-microhm shunts. The remaining 
shunts have all the same cooling capacity, so that 
their current ratings are inversely proportional to the 
square root of the resistances on the basis of tank cooling, 
but from the point of view of instantaneous temperature 
rise of the manganin, the ratings are inversely pro- 
portional to the resistance. The ratings of the shunts 
are therefore dependent entirely on the duty cycles 
to which they are submitted. With regard to the 
residual inductance of the shunts, this is entirely 
negligible in all but the 50-microhm size. The residual 
inductance of the 50-microhm size has been measured 
at 50 cycles and has a phase angle of 0-063, or 34 deg. 
This corresponds to a displacement of a 50-cycle current 
wave on the film of 0-15 mm. at normal film speed, 
which is scarcely observable. 

The general arrangement of the three element rotating- 
film cathode-ray oscillograph will be clear from Figs. 
5,6 and 7, on Plate XXX. Each element carries its 
own discharge tube a at the top, this being built 
entirely of metal and porcelain. With about 15 kV 
on the aluminium cathode, and suitable adjustment of 
the rate of air leakage into the discharge tube 
through a needle valve, a steady discharge is obtained 
and electrons are electrostatically focussed on to 
the aluminium anode 6. A fine pencil of electrons, 
in the form of a slightly divergent beam, passes 
through a 0-010-in. diameter hole in the anode, 
into the main part of the oscillograph. The beam next 
passes first through the beam trap tube ¢ and then 
through the deflection tube d. A magnetic focussing 
coil e situated near the joint of these two tubes brings 
the electron beam to a sharp focus on a zine-sulphide 
screen, which can be viewed through the observation 
window f. Each of the three focussing coils is shielded 
with iron. Immediately below the focussing’ coil is 
a system of four positioning coils, g, arranged at right 
angles, by means of which the zero position of the spot 
may be adjusted to any desired point on the screen. 
Each beam trap tube is fitted with a pair of electro- 
static deflection plates and a diaphragm, all of which 
are easily removable for adjustment purposes. The 
trapping of the 15-kV electron beam is complete when 
125 volts is applied to the plates. 

The voltage deflection plates h are similarly designed 








of the ares at the time of recording. In order to| power is 13 deg. C. Taking 80 deg. C. as a safe figure 








for easy removal and adjustment and are normally 
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fixed to give a deflection of 1 in. on the film for an 
applied potential difference of 500 volts. The three 


elements are arranged on 4-in. centres, so that provision 


is made for deflections of 1,000 volts on either side of 
the element zero. 

The three element tubes are soldered into the camera 
chamber i as shown in Fig 5. The axis of the 
chamber is at right angles to the axes of the element 
tubes and parallel to the direction of beam deflection. 
The film drum, k, which is 11 in. diameter and 12} in. 
long, is rotated at nearly 3,000 r.p.m., by means of a 
three-phase induction motor, the stator of which is 
outside the vacuum and the rotor inside, separation 
being effected by a cylindrical wall of high resistivity 
metal, 0-015-in. thick. The drum rotates inside a 
fixed camera box, on the top of which is a hand shutter. 
This shutter carries the viewing screen which is coated 
with phosphorescent zinc sulphide. 

The detrapping of the beams is effected in practice 
by the revolving relay described above when dealing 
with the electromagnetic oscillograph. While this 
relay can also be used for re-trapping the beam, 
the time of exposure is normally controlled by a 
separate electrical relay after the manner of the 
Kipp relay of Gabor. The camera shutter is simply 
hand controlled and must, of course, be opened before 
the commencement of a test and closed before removing 
the camera from its chamber for the purpose of develop- 
ing the film. 

The deflection tubes and film chamber are exhausted 
through a very short wide pipe by two cascaded 
Metropolitan-Vickers condensation pumps operating 
with ** Apiezon "’ low vapour pressure oil. A separate 
oil condensation pump exhausts the discharge tubes, air 
being swept through these at a considerabie rate to 
minimise the effects of bursts of gas which may be 
evolved from the walls of the tubes. The pressure 
in the discharge tubes is of the order of 10-' mm. of 
mercury, whilst that in the deflection tubes is kept 
at about 10-* mm. of mercury. A Metrovac two-stage 
rotary pump provides the backing vacuum to the 
condensation pumps. The time required for changing 
the film is reduced to a minimum by fitting suitable 
taps and by-passes to the condensation pumps, which 
cannot be used at atmospheric pressure. 
on Plate XXX, is a view of the complete 
oscillograph. The floor space occupied is 42 in. by 36 in. 
and the height of the framework is 70 in. The latter 
carries the various control panels. On the bottom 
panel are mounted the film motor switch and the main 
switch for the three sets of focussing and positioning 
coils, The rheostats and reversing switches for the 
latter are on the sloping front panel. The top panel 
carries the controls for the valve relay and cathode 
supply and the switches for connecting the deflection 
and beam trap plates to earth or line. A 20-kV 
direct-current set for connection to the cathodes forms 
a separate unit. 

In order to transform the restriking voltages to 
values suitable for application to the deflecting plates 
of the oscillograph tubes, capacity potential dividers 
are provided in close proximity to the switch testing 
positions, For tests on breakers up to 33 kV, a set 
of three micarta tubes with internal foil layers, on 
the condenser bushing principle are provided, the 
total capacitance being about 1,000 pp» F. A tapping 
is provided on the outermost layer, and the potential 
between this layer and the earth band is led by means 
of special low capacity screened and lead-covered 
cable to the oscillograph room. Tapped condenser bush- 
ings on the potential transformers are used for the same 
purpose for tests at higher voltages. In the control 
room the various leads are brought to a control panel 
with a selector switch, and three sets of two decade 
dial variable capacitors, one for each phase. These 
are connected across the low-voltage end of the tapped 
capacitors. 

The values are such that any restriking voltage 
likely to occur can be stepped down to a value 
of the order of 500 volts. The variable condenser 
dials are placed in such a position that the operator 
ean vary their settings whilst viewing the sensitised 
screen of the oscillograph. The voltage scale of the 
cathode-ray oscillogram is obtained by direct compari- 
son with the corresponding electro-magnetic oscillogram 
at a portion of the voltage curve where the oscillations 
are at power frequency and consequently where the 
voltage scale of the electro-magnetic oscillogram is 
accurately known from the direct-current calibration. 

Fig. 8, on Plate XXX, shows a typicalelectro-magnetic 
oscillogram taken in the course of a test on a three-phase 
switch with 15 quantities recorded. The value and con- 
venience of having all these time related quantities 
recorded on the same film and to the same time base is 
immediately apparent. Fig. 9, on the same Plate, shows 
a typical cathode-ray oscillogram in which the middle 
element has recorded the restriking voltage oscillation 
across the first phase to open, and the other two elements 
the voltage across the remaining two phases, which, of 
course, open simultaneously. The record shown 


Fig. 7, 
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consists of cuts from the original film which, as 
already mentioned, has a length of 36in. The 50-cycle 
voltage waves subsequent to circuit interruption are 
| plainly seen on the film and the time scale for the 
| oscillogram is obtained by direct measurement of 
the period of this voltage on the film and the known 
frequency of the system. The time scale in the case 
shown is 48 micro-seconds per millimetre. The 
voltage scales shown are obtained by comparison with 
the corresponding electro-magnetic oscillogram, as 
previously explained. 





ANNUALS AND REFERENCE BOOKS. 


The Colliery Year Book, 1935.—The thirteenth 
annual edition of this year book, which also constitutes 
a complete directory to the coal trades of Great Britain, 
has been published by Messrs. The Louis Cassier 
Company, Limited, 22, Henrietta-street, London, 
W.C.2. The year-book section of the volume contains 
statistical data regarding the coal resources of the 
United Kingdom, the costs of coal production, and 
price, export, and consumption figures, the employ- 
ment position, colliery accidents, and other matters. 
Further sections deal with such subjects as mines 
regulations, blasting in collieries, low-temperature 
carbonisation processes, and the chief events of 1934, 
while two well-written and useful reviews, one of 
the coal-mining industry in 1934 and the other of the 
coal trade in 1934, are also included. There are three 
main directory sections in the volume, namely, an 
official section, a colliery section, and a coal trades 
section. The colliery section is particularly com- 
plete; in the case of each colliery company the names 
and addresses of the directors and principal officers 
are given, together with the names and localities 
;of the pits, the number of employees, the seams 
| worked, the class of coal produced, the annual 
output, and other data. The list of recent colliery 
amalgamations is another useful feature, and we must not 
lomit to mention the interesting and informative 
| collieries’ Who’s Who. Altogether, the volume con- 
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LETTERS TO THE EDITOR. 


CATHODE-RAY OSCILLOGRAPH 
ENGINE INDICATOR. 


To THE Eprror or “ ENGINEERING.” 


Srr,—I have read with very great interest the 
article in your August 23 issue describing the Cathode 
Ray Oscillograph Engine Indicator, and I have been 
particularly interested in this because I had the good 
fortune to see this excellent instrument at work. 

In its use, naturally, one would wish to have per. 
manent records in many cases, and the article says 
that these may be obtained by photography. As the 
end ¢ of the tube, Fig. 1, page 183, ante, is not flat, it 
would seem that the photograph would be somewhat 
distorted, and I would like to ask for information 
as to exactly what the set-up would be for making 
the photographs, and if there would be any appreciable 
error in them. 

Yours truly, 
Rosert W. Angus, 
Professor of Mechanical Engineering, 

University of Toronto, 

Toronto, Ont. 
September J]4, 1935. 








GROUND WATER SUPPLIES. 
To THe Eprror oF ENGINEERING. 


Srr,—Having read the very interesting article by 
Mr. J. M. Lacey, in your issue of July 5, page 18, 
I should like to say that I agree entirely with what he 
said regarding the danger of over drainage. The 
difficulty is how to provide means of dealing with the 
several somewhat conflicting requirements necessary 
for rural, suburban and urban areas, and it will be 
disastrous if the recently-appointed Catchment Boards 
(Land Drainage Act, 1930) do not consider fully, in 
any works they carry out, the effect of such works on 
water works, water mills and inland waterways (rivers 





| tains a faithful account of the many-sided activities | . 14 canals) 


of one of our staple industries. The price is one | 
guinea, net. 

Oil and Petroleum Year Book.—The 
of this volume, which is now in its 26th year of pub- 
lication, contains data regarding 678 
engaged in all parts of the world in producing, con. | 


| 


veying, marketing or financing the development of | statistics are available. 


oil. Other concerns which are directly associated in 
any way with the oil industry are also included. The | 
particulars given for each company include the names | 
of the directors and principal officials, the date of 
establishment, the location of the property or a beiet | 
description of the business, the capacity and output 
of the installation, and financial data. Separate | 
alphabetical lists are also given of directors, secretaries, 
consulting engineers, managers and agents, their 
addresses and the companies with which they are con- | 
nected. Other useful sections are statistical tables | 
showing the crude-petroleum production of the world | 
} and of a number of British oil companies, a list of trade 
names of petroleum products, and a glossary of technical 
terms and words peculiar to the oil industry. The work 
has been compiled by Mr. W. E. Skinner and is obtain- 
able from him at 15, Dowgate-hill, Cannon-street, 
London, E.C.4, price 7s. 6d. net, or 8s. post free (inland), 
and 8s. 6d. post free (abroad). 

Water Engineer's Handbook and Directory, 1935.— 
This little volume is described in its sub-title as the 
“Water Engineer’s Vade Mecum, with a Compre- 
hensive Guide to the Water Undertakings of the 
British Empire, Catchment Boards, and Drainage 
Authorities of Great Britain.” The largest section 
in the book is the directory of water undertakings of the 
United Kingdom, These are arranged in alphabetical 
order according to name, and in each case the par- 
ticulars given include the names of the chief officers, 
the area supplied, the source of the supply, the character 
of and the treatment given to the water, distribution 
data, water rate, and developments in progress or in 
prospect. An overseas section, on somewhat similar 
lines, is included at the end of the volume; this covers 
Australia and Tasmania, New Zealand, Canada, and 
South Africa. Other sections contain lists of water 
engineers, drainage authorities, catchment boards, and 
institutions and associations and Government Depart- 
ments connected with water supplies. Waterworks 
statistical data and hydraulic formule, &c., are given 
in other sections, while a number of special articles, 
including “The Land Drainage Act, 1930,” by Mr. 
E. T. L. Baker ; “ Review of Case and Statute Law of 
1934 as Affecting Water-Supply Undertakings,” by 
Mr. H. T. Seymour; and “ The Rainfall of 1934,” 
by Dr. J. Glasspoole. The volume is published by 


Although there have been three years in succession 
in which the rainfall has been somewhat below the 


1935 edition | average, records show that this does not necessarily 


mean a permanent alteration in the climate. Occur- 


companies | rences of the kind are to be noted at intervals during the 


period (some 80 years) for which more or less reliable 
The distribution of rainfall 
in this country is, however, very uneven, and the real 
question is how to make the best and fairest use of the 
water at disposal, having regard to the various interests 
involved in its use. 

It may be well to review briefly the requirements 
of each class of user, but before doing so, it must 
be stated that the requirements in each catchment area 
will vary not only because some areas are largely 
industrial and others agricultural, but also because 
the water sheds under the control of the Boards vary 
both as to area and geological formation. 

Taking the classes in the order set out above: 
(a) Agriculture——In the open country, far removed 
from towns or manufactories, water is required to 
nourish and fructify the land ; it must not be allowed 
to stand upon the land for too long a period, but on the 
other hand, must not be run off too quickly. During 
the last 100 years, much has been done to drain by 
means of ditching and mole drainage, and where the 
work has been done efficiently, improvement has 
followed. Much depends on the work put in by the 
farmer or owner on the maintenance of these works. 
Main drains should be attended to annually, but the 
smaller are not often taken up until definite trouble is 
experienced. Ditches also require frequent attention. 
Even in well-designed schemes, the rain water is run 
off the land more quickly than formerly and the 
flooding of the stream into which it flows is more 
rapid than it was. However, the land is improved 
for agriculture and what becomes of the surplus water, 
so long as there is any, does not concern the upland 
farmer. When there is none, he probably wishes he 
had provided some means of storage. 

(6) Suburban Areas.—In suburban areas there is 
usually a mixture of house property and agricultural 
property, together with large areas of roadway. 
Villages fall into a similar category. In these areas 4 
large proportion of the land is covered with waterproof 
material where none of the water falling as raim cat 
reach the land, being diverted at once into the sewers 
and carrying with it all kinds of excreta, which renders 
it unfit for use or even to be turned into a river unless 
it is first passed through some process of filtering. 
In comparatively low-lying lands there is not mur h 
chance of saving any of this water, except by pumping, 
as by the time it has been treated, the head has been 








the proprietors of Water and Water Engineering, 
30 and 31, Furnival-street, Holborn, London, E.C.4., 
| price 8s, 6d. net, or 9s. post free. 











lost. When, however, the area under consideration 1 
| situated on high ground, it depends on the efficiency 
| of the cleansing arrangements whether the water 
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fit for further use or not. The surplus water from 
adjacent land also is lost as it is discharged into the 
polluted drains. 

(c) Urban Areas.—In the urban areas, the conditions 
of the suburban areas are intensified ; none of the water 
falling on, perhaps, several square miles can enter 
the ground, but all flows away mixed with foul effluent 
and is lost. As most of the large towns are at a low 
level and near an estuary or river, it may flow directly 
into these or may be passed through some system of 
purification. As Mr. Lacey points out, in some cases, 
more especially in quite recent times, the towns have 
been extended on to land which is actually below flood 
level, and it is appalling to think of the condition of 
such houses after being soaked with sewage-laden 
flood water. 

(d) Waterworks.—Under this heading may be included 
all works necessary for the supply of water for domestic 
purposes. It is essential that all such water be pure 
and uncontaminated by any sewage or other harmful 
matter, as although only a comparatively small 
quantity is actually consumed by human beings without 
first being filtered or otherwise treated, the expense of 
providing two supplies (one pure and one pure enough) 
to each house, makes it obligatory to use pure water 
for all purposes either domestic or industrial, except 
that in the latter case water is sometimes obtained 
from private wells sunk on the premises. I do not 
intend here to enter into the details of how such 
water is obtained; Mr. Lacey has outlined the chief 
means, Viz., reservoirs, springs, wells, and pumping 
from mines, but it is desired to point out how very 
much the difficulties are being increased by the almost 
universal adoption of baths and water closets, and, more 
recently, the hot and cold water taps and fixed basins 
in the bedrooms. Fifty years ago very few houses 
had one fixed bath, very many had no water closet, 
and only in very rare cases was water laid on in a 
bedroom. Now these things are becoming universal 
and practically all new houses are fully equipped. 
Each tap is a potential waster of water and it is evident 
that in towns and suburbs the consumption of water 
is bound to increase. 

(e) Water Mills and Rights.—Although many water 
mills have been replaced by steam engines or electric 
and other motors, and many more will doubtless be 
abandoned as soon as the “ grid ”’ electricity is available, 
the water rights attached to them will have to be taken 
into consideration in any drainage scheme likely to 
interfere with these, and where possible, the mill 
ponds will have to be preserved or perhaps enlarged 
for storage purposes. 

(f) Waterways (Navigable Rivers and Canals).— 
Although the importance of inland waterways is often 
not recognised, these form an integral and useful part 
in the transport of goods and as the canals traverse the 
country at all levels up to between 400 ft. and 500 ft. 
above Ordnance Datum, it is essential that supplies 
of water to the canal reservoirs should not be interfered 
with but rather augmented if possible. 

Having briefly stated the various requirements, it is 
proposed to make some suggestions as to the means 
whereby provision may be made for them. In the 
first place, the correct way is to commence at the outfall 
and work upwards, otherwise there will be increased 
flooding in the lower reaches; but there is a large 
amount of what may be termed “ restoration ” required 
which may be done forthwith, and while such work 
is in progress, consideration can be given to schemes of a 
more ambitious character. It is certainly to be hoped 
that the activities of the Catchment Boards will not be 
confined merely to provisions for drainage (i.e., getting 
the water off the land), but that provision will a 
be made for the storage of surplus water and its distri- 
bution and conveyance from places of abundance to 
places of drought. The Boards have special powers, 
and controlling as they do the whole of a particular 
catchment area, can view the question broadly and 
without the bias of the individual owner, however 
well intentioned. They must try and arrange in the 
first place that work done for A does not damage B 
and that all the water falling on their particular basin 
can be distributed to any part of the area. 

To do this, it may be necessary to construct reservoirs 
and although these may be somewhat costly (as Mr. 
Lacey says), the benefit derived from equalisation of 
flow in flood time may justify the expenditure. Cases 
are frequent where the catchment ground near the 
source of a river being of impervious geological forma- 
tion, the whole flood is discharged on to the first piece 
of low-lying land, causing much damage. If an inter- 
cepting reservoir be made the first rush of water would 
be absorbed and by a series of reservoirs having the 
intermediate lengths of river properly dredged and 
cleansed, the discharge of the water could be regulated. 
If it were possible to place these reservoirs at intervals 
along the valley, so that each served, say, 20 square 
miles of the river basin, the flow of the river could be 
regulated to a nicety. Once made, they would require 





| periodical removal of sand and detritus brought down 
during flood time. 

Those reservoirs placed high up the valley would be 
useful in extreme drought for supplying canals and, 
where the geological formation permitted, the water 
could be diverted into absorbing wells as suggested 
by Mr. Lacey. 

By such means, much of the damage done by floods 
would be avoided. Instead of the water flowing over, 
perhaps, many hundreds of acres of land, it would 
be collected at selected points. The area of land 
rendered useless by these reservoirs would be only a 
fraction of the area now subject to damage. An 
unseen advantage of impounding is that, if the reser- 
voirs are placed over or near the geological outcrop, 
there would be time for the surplus water to find its 
way down to the subterranean reservoirs which other- 
wise would suffer from the too rapid discharge from 
the surface. 

It must not be thought that the provision of reser- 
voirs would remove all danger of floods; they would, 
however, delay the discharge of the flood water until 
their limit of capacity was reached and by proper 
arrangement of sluices and embankments, the flood 
water could be confined within the banks of the reservoir 
and prevented from spreading over the adjacent mea- 
dows, except in abnormal cases when the quantity 
exceeded that provided for. 

Each case and each river would have to be specially 
considered, and it would become an economic question 
whether the additional expenditure was justified. 
For example, it might be justifiable to provide for a 
flood caused by a fall of ? in. rain in 24 hours, but not 
for the much rarer occasions when there is 1 in. or 
more. Also, the effect of a heavy fall of rain and 
consequent flooding in the winter is less damaging 
than in the spring or summer, but a summer flood is 
not likely to last so long, as the ground is more 
absorbent. 

In illustration of this, some interesting figures 
will be found in Bearmore’s Manual of Hydrology, 
published in 1872, and in 1906 I was able to obtain 
approximate figures for the River Weaver in Cheshire, 
which are as follows :-— 
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The area of the catchment basin is 544 square miles. 
Thanks to pioneer work done by voluntary workers, 
a number of statistics are available, but it will be of 
advantage to the Catchment Boards to have a small 
staff appointed whose duty it will be to collect and 
tabulate the existing information and continue the 
observations and calculations so that when the time 
comes for the consideration of improvements reliable 
data will be available. 

So far, I have dealt only with the functions of the 
Catchment Boards in their own area or Catchment 
Basin, but the Land Drainage Act, 1930, and the 
more recent Joint Committee of the two Houses of 
Parliament appointed to consider and report on mea- 
sures for the better conservation of water supplies, 
appear to contemplate something more in the shape 
of joint action, even so far as national co-ordination, 
and it may therefore be necessary to have a central 
bureau where all the information may be filed and in- 
dexed so that it can be ascertained whether it is 
necessary or economic to construct works for the con- 
veyance of water from areas with plenty to areas 
subject to drought. 

In the writer's opinion, nothing very definite or useful 
can be done in this direction until the various 
Catchment Boards have had time to obtain statistics 
on the lines mentioned above, and have put their own 
areas in order. If then it was found that some areas 
had water to spare it might be possible to follow the 
lead of the Romans and some of the large cities and 
convey the spare water by means of pipes, or other 
forms of aqueduct, to the dry places. One way of doing 
this might be by enlarging and re-forming parts of the 
present canal system, arranging for long lengths at a 
uniform level and connecting towns and villages by 
means of pipes. Such canals would, in themselves, 
augment the reservoir capacity and could be used for 
navigation when there was plenty of water. This 
country, being an island, will always be more or less 
moist ; serious drought is unlikely except in limited 
areas, but as, owing to the above-mentioned trend of 
civilisation, more and more water is likely to be required, 
the cost of such work may be justified. 

Whether it is time to commence considering the 
question now, as the works would take several years to 
complete, is for the several committees to decide, 
but as previously stated, nothing really useful can 
be decided until the relative statistics have been 


All that appears necessary at present in the way of 
central control is that a small department be attached 
to the Ministry of Health with power to call upon the 
Catchment Boards to obtain the necessary statistics 
in a uniform manner, and send them to such central 
office where they will be digested and in the course of 
time become valuable evidence upon which to decide 
future action. 

Yours truly, 
J. A. SANER, 
Sandiway Heyes, 
Northwich, Cheshire. 
August 30, 1935. 








THE COAL-FACE MACHINERY 
EXHIBITION AT BIRMINGHAM. 


Tue first Coal-Face Machinery Exhibition, held in 
Sheffield in 1931, and described in ENGINEERING, 
vol. exxxii, page 502 (1931), was appropriately located 
in the centre of a coal area, and it may appear some- 
what surprising, at first sight, that Birmingham should 
have been selected as the venue for the second exhibi- 
tion. It is explained by the organisers, however, 
that Birmingham was decided upon owing to its 
geographical position making it easily accessible from 
all parts of the country. The exhibition was held in 
the Bingley Hall from September 20 to September 28, 
and, as in the case of its predecessor, was limited to 
equipment supplied by members of the Coal-Face 
Machinery Exhibitors’ Association, and was not 
open to the general public. Before commencing our 
description of the exhibits, it is of interest to note that 
during the year of the Sheffield Exhibition the total 
output of machine-cut coal was 76,864,037 tons, while 
the tonnage of coal mechanically conveyed was 
47,307,535. An indication of the increasing demand 
for mining machinery is given by comparing these 
figures with those for the past year, when the estimated 
tonnage was 103,700,000, and the tonnage mechanically 
conveyed was 81,492,550. Apart from this increased 
demand in British collieries, large quantities of British- 
made coal-face machinery are exported for use on the 
Continent. One of the effects of the increasing use of 
machinery has been the displacement of many men 
engaged on manual operations, and this aspect of the 
situation was referred to by the Secretary for Mines, 
Captain Crookshank, in opening the exhibition. He 
said that the Government was giving careful considera- 
tion to the displacement, and to the time lag before 
the men could be absorbed into other industries, and 
quoted some further figures to illustrate the difficulties 
of the problem. Among these, he mentioned that the 
percentage of machine-cut coal had gone up from 19 per 
cent. to 47 per cent, in the last ten years, that the num- 
ber of pneumatic picks -in use had increased from 
2,252 to 7,174 in six! years, and that face conveyors 
had increased from 1,373 to 4,090 in ten years. Captain 
Crookshank also dealt with the subject of safety in 
mines, stating that while compressed air as motive 
power had been found safer, electricity was more 
convenient and cheaper. Electrical machinery had, 
however, made enormous strides, and questions 
relating to its safe use were being dealt with in the 
Mines Department flame-proof testing stations at 
Buxton. In conclusion, Captain Crookshank referred 
to the desirability of reducing noise in mining machi- 
nery as a factor tending to increase human efficiency 
and safety. 

Turning now to the exhibits at Birmingham, a ranging 
machine, shown by Messrs. Cowlishaw, Walker and 
Company, Ltd., Railway Engineering Works, Biddulph, 
Stoke-on-Trent, is illustrated in Fig. 1, on page 390. This 
machine has been specially designed for working in 
thick seams where the roof material is weak and it is 
necessary to leave top coal to form the roof. It is 
often advantageous in such cases to overcut at roof 
height. By making a definite parting in this way 
between the coal to be won and the roof coal, consi- 
derable economy may be effected in explosives, as 
fewer shots are necessary to bring the coal down, 
a sound roof is obtained, and any risk of shot holes 
communicating with roof breaks where gas may 
accumulate is eliminated. The machine has a heavy 
steel telescopic turret, as shown, this turret being 
arranged so that the jib head and chain can be dropped 
to meet the difficulty which arises when cutting at the 
top, due to roof settlement. Unless provision is made 
for lowering the jib head in such circumstances, the 
machine cannot be flitted along the coal face owing to 
lack of height. Although lowering from 2 in, to 3 in. 
is usually sufficient to give ample clearance, the machine 
illustrated has a height adjustment of 10 in., allowing 
a wide margin for variations in the seam thickness, 
The adjustment is made by means of a heavy screw 
jack, located inside the turret and concentric with 
the shaft. Only a small effort is required to lift the 
turret, and the jack is manually operated, the jack- 








very little attention except, perhaps, in some cases 


obtained from the various Catchment Boards. 


operating shaft being extended to the haulage end 
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of the coal-cutter for the convenience of the operator 
The machine may be fitted with either alternating 
or direct-current motor drive, or arranged for com- 
pressed-air operation. The depth of the undercut is 
up to 8 ft., the thickness of the kerf up to 7$ in., and the 
maximum height to the top of the cut 7 ft. 9 in. The 
machine is designed for rope slewing, the pulleys for 
this purpose being clearly visible in the illustration 

Messrs Boves 
Motherwell, universal heading 
illustrated in Fig. 2, on this page. In general appearance, 
the machine resembles the firm's standard Arewaller 
to a certain extent, but the gear head is an entirely 
new departure in design. It actually consists of two 
heads, the main head and the jib head, the latter 
carrying the jib and cutting chain as shown, The 
main head is mounted on the machine, while the jib 
head is mounted eccentrically on the main head, and 
each section is capable of complete rotational move 
ment about parallel axes, the axis of rotation of the 
main head being in line with the motor shaft. The 
heads can either be moved together or independently, 
and either head can be self-locked for cutting purposes 
at any point in its rotation. It is therefore possible 
to make a holing cut in any position up to a limit of 
4 ft. 7 in. from floor level, and in the same way shearing 
cuts can be made within a similar range. The machine 
can also cut at any angle desired. The cutter shown 
in the illustration is provided with chain-track mounting. 
This fitting is optional and increases the versatility 
of the machine, as no track need be laid, 
ground can be negotiated, and the coal cutter can 
be manceuvred under its own power into any position 
for cutting. All variations in the jib position are 
carried out by power from the motor, which is operated 
by controls grouped at the driver's end, the change 
from one position to another being made very quickly 
The cutter can be supplied for either direct- or alter 
nating-current working, or for compressed-air drive. 

The driving head illustrated in Fig. 3, on the oppo 
site page, was exhibited by Messrs. Richard Sutcliffe, 
Limited, Universal Works, Horbury, Wakefield, and is 
chiefly intended for face work, where it is necessary 
to erect the packs as near to the face as possible whilst 
the machine is working. The driving head is very 
narrow and compact The drum unit and reduction 
gears are self-contained, with the motor housed at the 
rear of the drum unit, and are connected by means of 
t flexible coupling 
motor can be taken away for examination if necessary, 
and replaced without disturbing any other part of the 
unit. The same feature also applies to the gears 
There are two driving drums, arranged in such a way 
that there is an effective arc of contact of over 500 
degrees, this type of drive giving a very 
pull on the belt. The loading jib fitted has a clearance 
of about 11 in. from the floor. The breadth of the jib 
is also Il in. The whole machine is very strongly 
built 
overall height about 22 in 
various lengths to suit customers’ requirements. 

Messrs. Sutcliffe also exhibited the gate-end loader 
illustrated in Fig. 7, page 394. The framework of this 
machine is built up of mild-steel angles and plates 
securely bolted together, steel sheets being fitted between 
the belts, so that there is no possibility of the bottom 
belt being clogged through spillage. Side guard 
plates are provided to prevent coal falling over the 
sides. The belt is 24 in. wide, of indiarubber and 
canvas, and is fitted with spring-steel crossbars which 
prevent the coal from falling back, but at the same time 
sllow it to be carried up a fairly steep incline. Thus 
the loader can be kept short in length, the actual length 
being about 21 ft. overall, and also light, its weight being 
35 ewt. The croasbars also prevent any wear taking 
place on the edges of the belt, thus giving a prolonged 
belt life. The relatively light weight of the loader 
leads to easy flitting when ripping has to be done. 
The receiving end is only 11 in. high, and the hori 
zontal arrangement of this end allows for some 
latitude in the placing of the face conveyors, a feature 
not usually found in belt loaders. The tail drum and 
tension gear are completely encased. The driving 
drum is rubber lagged to increase the grip, and all the 
rollers, together with the drums, are fitted with ball 
bearings. The drivng gear consists of a worm 
reduction gear totalivy enclosed and running in oii, 
coupled with a flexible chain coupling to an electric 
orair motor, The motor or turbine are interchangeable, 
and their position under the centre of the loader adds 
to its stability and also protects the gear from damage. 
A totally-enclosed roller chain with hardened-steel 
wheels takes the drive from the reduction gear to the 
driving The controls are placed for easy 
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drum ; 
handling, whilst the wheel gauge is made to suit the 
tub road, and the delivery height to suit the tubs 
The loaders are capable of handling large 
tonnages, and large coal is effectively dealt with, 
whilst there is no spillage. The machine can be made 
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and among the special features to which attention 
may be drawn is that it is mounted on ball-bearing 
wheels to permit of easy transit. The tail end can be 
elevated by means of a capstan screw for ease in moving 
into the position required. The machine can be fitted 
with electrical remote control if required, or with 
mechanical control from the delivery end. 

Repeated efforts have been made to evolve a roadway 
support as a substitute for timber, the objects in mind 
being to increase the margin of safety while reducing 
the cost of maintenance. Steel supports and arches 
have met with some success, but can hardly be said 
to have solved the problem. The Moll polygonal 
support, handled in this country by Messrs. Hugh 
Wood and Company, Limited, Sun Buildings, New- 
castle-upon-Tyne, 1, was first introduced on the 
Continent, where particularly difficult conditions 
frequently prevail due to the disturbed nature of the 


Heapine Macntne; Messrs. ANpeRSoN, Boyes AND Company, LIMITED. 


coal measures. The supports are claimed to be designed 
on well-established principles of pressure development 
The makers state that it has been proved by experience 
that after a roadway has been driven, a pressure vault 
develops round it, which fractures the surrounding 
strata in layers approximately concentric with the 
roadway. The inner layer surrounding the latter then 
breaks up into irregular, but roughly wedge-shaped, 
pieces, causing horizontal movements which increase 
in magnitude and intensity as further concentrit 
layers become fractured. It is therefore 
to design the support to resist horizontal as well as 
vertical movements. A photograph showing the 
supports in place in a main roadway in a Midland 
colliery is reproduced in Fig. 4, with steel arch supports 
in the background. It will be observed that the latter 
have become badly distorted both at the sides and 
top, and that the cross-section of the roadway has 
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veen considerably reduced. The Moll supports in, firing is not desirable, and also where clean coal is 
the foreground were erected about the same time as | particularly required. Due to the absence of under- 
the steel arches, and it will be observed that they | cutting, dirt from the floor is eliminated. When 
have maintained the full dimensions of the roadway | used with pneumatic picks, it is claimed that large 
without perceptible distortion. The polygonal sup-| outputs are obtained, as the picks are always working 
ports, on account of their form, are claimed to resist | towards a loose end. A further point is that the com- 
both horizontal and vertical forces, the former being | bination of shearing machine and picks enables a 
directed so that they act along the line of the resultant | higher proportion of sound coal to be obtained and 
t both sets of forces, in which the centre members lie. enables shot firing to be entirely dispensed with. The 
In effect, the horizontal forces are diverted to the roof | model illustrated is operated by compressed air, and is 
and the vertical forces to the sides, so that they tend | provided with two air-operated props, as shown, for 
® neutralise one another. The shape of the support | special work such as pillar mining, roof cutting, &c. 
8 similar to that of a natural pressure vault. The |The machine consists of three main parts, the shearing 
Supports are formed by a combination of rigid steel | motor, the guide frame, and the tractor-tread trolley. 
members with timber joints. The steel sections are| The shearing motor is of the turbine type and drives 
made ot railway rails with a slight curvature, the| the cutter chain. The latter is designed as a block 
~ of each section being fitted with a curved shoe chain with a close arrangement of the picks, so that the 
formed to embrace the compression timber, which | cutter jib drives in without sudden shocks on the chain, 
mite of short round pieces. The timbers absorb picks, and gearing. The guide frame, on which the 
—_ n and heavy loads, thus tending to prevent shearing motor with the cutter are carried, slides hori- 
a . ion of the steel members. The shoes are made | zontally, can be adjusted for height, and is arranged to 
ueh wider than the rails, to reduce the pressure | revolve on the trolley. In actual operation, the cutter | 
ia on the wood, and to minimise any tendency | arm is driven into the coal face at an angle with the | 
i A. e steel to cut into the timber. horizontal, the arm is then swung down while embedded | 
Bickhow Hugh Wood and Company also showed the | in the face, and is finally withdrawn to complete | 
304 10 shearing machine, illustrated in F ig. 8, page | the cut. The tractor-tread trolley is driven by a rever- 


: designed for longwall faces. Machines of this type | sible-face gear motor. By its means the machine | 
are g§ 5 . : - . | 
stated to have proved very successful where shot! can be easily and quickly driven about on the coal 


| doo. The profile of the track chains enables the 
machine to be used on gradients up to about | in 2-7, 
and if fitted with a haulage gear, on gradients up to 
1 in 1-5. The air supply to the driving and shearing 
motors is effected by means of a distributor in the form 
of a rotary slide valve, so that extra hoses are avoided. 
The actual working time for shearing the kerf is from 
3 minutes to 6 minutes, the actual working time for 
transport is from 3 minutes to 8 minutes, so that the 
total working time for a complete kerf is from 6 minutes 
to 14 minutes. The shift capacity of the machine is 
from 30 to 40 kerfs. The width of the kerf is 3} in., 
and the depth of kerf 4 ft. 6 in., 5 ft., 6 ft., or 6 ft. 8 in. 

From time to time we have described the belt con- 
veyors manufactured by Messrs. Mavor and Coulson, 
Limited, 47, Broad-street, Mile-End, Glasgow, for use 
in underground roadways in coal mines. Some idea 
of the reliability of these appliances is afforded 
by the fact that over half-a-million tons have been 
carried over one of the firm’s gate-road underground 
conveyors, the original belt being still in excellent 
condition. One of the essential factors in the success 
of the Mavor and Coulson gate-road belt conveyors 
is claimed by the makers to be correct loading. By 
loading the belt centrally, and by delivering the coal 
in the direction of the belt movement and travelling 
at about the same speed as the belt, it has become 
practicable for belts installed in 1927 to be still handling 
large daily outputs. An exceedingly convenient means 
of ensuring correct loading of the belt is the new Mavor 
and Coulson scraper feeder, shown at the Exhibition, 
and illustrated in Figs. 5 and 6, page 394. This 
feeder is a short scraper conveyor which receives 
from one or from both sides, and from one or from two 
face conveyors, carries the coal up a short ramp and 
delivers it, moving in the same direction as the gate 
belt, centrally on to the belt. The scraper feeder 
needs no motor, switchgear or power supply, being 
driven from the tail drum, or end pulley, of the belt 
conveyor. The power it takes is small, and no signal 
bell or attendant are required, because it starts and 
stops with the gate conveyor. By preventing spillage 
at the discharge of the face conveyors, it saves the labour 
needed in some installations for cleaning up this 
spillage. It incorporates the tail drum of the gate 
conveyor and, since it can be used for tensioning the 
belt, it serves all the purposes of the usual tension end. 
The receiving end can be as low as 5} in., and the dis- 
charge end of the face conveyors can therefore be kept 
exceptionally low. The tail drum is usually the most 
vulnerable point of a gate conveyor, and close up against 
the face *‘ under the low ” is not the best place for it. 
By the use of the scraper feeder the tail drum can be 
kept off the face and clear of the ripping. The scraper 
feeder can be supplied with an extended receiving end, 
in case the face conveyors are stepped out of line with 
one another, or in case the roof is to be ripped in the 
rear of the face. Besides the savings from increased 
reliability and convenience, the makers claim an 
increased belt life sufficient to repay the extra first 
cost of the scraper feeder at least five times over. 
As will be seen from Fig. 6, the scraper feeder can 
receive from a face conveyor on both sides, and deliver 
to the troughed belt conveyor shown on the left-hand 
side of the view. It is driven from the tail drum by a 
chain, the guard of which can be seen in the illustration. 
Fig. 5 shows how the coal is delivered to the belt 
conveyor over the sprocket shaft of the scraper feeder. 








ENGINEERING TRAINING AND 
EDUCATION. 


Imperial College Department of Aeronautics.—A 
small pamphlet setting out the broad outline of the 
work of the Department of Aeronautics of the Imperial 
College of Science and Technology, South Kensington, 
London, 8.W.7, has recently been issued. The com- 
plete course of lectures and laboratory work, which is 
given each year, is in the main a post-graduate one. 
There are two main branches, namely, aerodynamics 
and the design and construction of aero engines. The 
time-table, however, is arranged in such a way that all 
lectures can be attended. For students desiring to 
undertake research in aeronautics, facilities and 
personal supervision are available during a second year. 
The facilities for research in fluid motion, it is empha- 
sised, are exceptional, while on the engine side there is 
available laboratory equipment to enable students 
to become familiar with every aspect of aero-engine 
design and performance. Copies of the pamphlet 
and further particulars may be obtained from Professor 





Leonard Bairstow, F.R.S., Zaharoff Professor of 
Aviation and Director of the Department. 








NEWCASTLE CorPoRATION Quay.—The Trade and 
Commerce Committee of Newcastle-upon-Tyne Corpora- 
tion states that in the six months ended September 30, 
vessels to the number of 750 paid dues at the Corporation 
Quay, compared with 741 in the corresponding period of 
1934 and 739 in 1928. 





392 
TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- | 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case 

Hand Tools, comprising 500 wide heart-shaped | 
shovels, 5,000 wide-mouth shovels, 4,000 digging spades, 
1,500 ballasting picks, 50 pitchforks, 100 felling axes, 
140 adzes, 300 matchets, and 50 hoes. Argentine State 
Railways, Buenos Aires ; November 6. (T.Y. 10,139.) 

Fibre-Cement Sheets, corrugated, 25,000, and 48,000) 
galvanised-iron staples Argentine State Railways, 
Buenos Aires; November 5. (T.Y. 10,140.) 

Copper Wire of various gauges, silk and cotton-covered: 
Indian Stores Department, New Delhi; November 12 
(T.Y. 10,144.) 

Bolts and Nuts, mild-steel. South African Railways 
and Harbours, Johannesburg; November 4. (T.Y. | 
10,149.) 

control panels, instrument | 

and circuit breakers for the | 
City Electric Light Company, 
(T.Y. 10,150.) 
Indian Stores Department, 
(T.Y. 5,348.) 
galvanised oval wire, 
barbed wire, and Argentine State Rail 
ways, Buenos Aires ; (T.Y. 5,350.) 

Rail Trolleys, fourteen, together with a number of 
wheels and axles for pump and push trolleys. South 
African Railways and Harbours, Johannesburg ; Novem- 
ber ll. (T.Y. 5,352.) 

fir Compressor, electrically-driven ; capacity, 2,000 
cub. ft. of free air per minute to a pressure of 100 Ib. per 
aquare inch. Indian Stores Department, New Delhi ; | 
October 29, (T.Y. 5,354.) 

(Galvanised Sheets, corrugated, 10 tons 15 ewt. ; 
5 tons 16 ewt.; also a quantity of ridging 
Stores Department, New Delhi; October 28. 
5,356.) 

Steelwork and Switchgear, 110-kV, for use on a three- 
erase, 50-cycle system for the Paraparaumu substation ; 
January 21, 1936. (T.Y. 10,152.) Also 50 kV switch 
gear and steelwork for section 425 of the Arapuni scheme ; 
January 28, 1936. (T.Y 10,154.) Public Works 
Department, Wellington, N.Z. 

Flame-Proof Electric Cables. Indian Stores Depart 
ment, New Delhi: November 28. (T.Y. 10,155.) 

Train-Lighting Batteries, 16 sets, 24-cell, 175 ampere- 
hour, Alternatively. 16 sets, 38-cell, 175 
ampere-hour, type alkaline batteries, 
Indian Stores Delhi; October 30. 
(T.Y. 10,156.) 

Centrifugal Pump, vertical-shaft, motor-driven. Public 
Works Department, Wellington, N.Z.; December 10. 
(T.Y. 5,355.) 

Steam Boiler, water-tube type, complete with acces 
sories for Yanco Power House. Water Conservation and 
Irrigation Commission, Sydney, Australia; Decem- 
ber 16. (T.Y. 5,360.) 

Rail Motor Trolleys, 
Railways and Harbours ; 


Switchgear, including 
transformers, switches 
Bulimba power station ’ 
Limited, Brisbane ; November 26 

Ball and Roller Bearings 
New Delhi; November 7 


Fencing Wire, comprising 
wire netting 


November 7 





plain, 
Indian 


(T.Y. 


lead acid 
nickel-cadmium 
Department, New 


African 
5,361.) 


South 
(T.Y 


heavy type 
November 18. 








LAUNCHES AND TRIAL TRIPS. 


“ Henry Woopa.t.”’—Single-screw self-trimming col- 
lier; triple-expansion engine supplied by Messrs. The 
North Eastern Marine Engineering Company, Limited, 
Sunderland. Launch, September 12. Main dimensions, 


| continue 





184 ft. by 27 ft. 6 in. by 12 ft. 7 in. Built by Messrs, 
R. and W. Hawthorn, Leslie and Company, Limited, 
Hebburn-on-Tyne, for Messrs. Stephenson, Clarke and 
Associated Companies, Limited, London. 
Moror Boats anv Burry Boatrs.—Three motor boats | 
to carry 30 tons and three butty boats to carry 33 tons ; 
propelling machinery of each of the motor boats, 18-5 
b.h.p., two-cylinder, vertical, heavy-oil engines, supplied 
by Messrs. The National Gas and Oil Engine Company, | 
Limited. All six vessels launched during September. | 
Main dimensions of each, 71 ft. 6 in. by 7 ft. by 4 ft. 2 in. 
Built by Messrs. Harland and Wolff, Limited, North 
Woolwich, London, E.16, for Messrs. Grand Union 
Canal Carrying Company, Limited, London. | 
ETHERLAND.” Steel swim barge to carry 
105 tons Launch, September 18. Main dimensions, 
69 ft. Oin. by 18 ft. 2in, by 6 ft. 6in. Built by Messrs 
Harland and Wolff, Linwted, North Woolwich, London, 
E.16, for Messrs. C. ard A. Etheredge, Limited, London. | 
* HaRPALycus,”—S'ngle-screw cargo steamer, triple 
expansion engine supplied by Messrs. The North Eastern 
Marine Engineering Company, Limited, Wallsend-on 
Tyne. Launch, September 26. Main dimensions, 448 ft. 
iin, by 58 ft. 3in. by 38 ft. 3in. Built by Messrs. R 
W. Hawthorn, Leslie and Company. Limited, Hebburn 
en and C,. Harrison, Limited, London 


open 


and 


I'vne, for Messrs. J 








ux Manvractrure or Cy.Linprican Piywoop 
Barrets: Appenpum.—To the article which appeared 
in our issue of last week (page 358, ante) should be added 
the fact that the whole process is the invention of and 
has been worked out over a long period by Dr.-Ing. G. 
Schlesinger, 12, Place Georges Brugmann, Brussels, the | 
machines employed also being of his design 


ENGINEERING. 


PERSONAL. 


Mr. P. G. Cort, B.A., A.M.Inst.C.E., late group | 
engineer to Messrs. Imperial Chemical Industries 
(Fertiliser and Synthetic Products), Limited, has joined 


| the staff of Messrs. Henry Berry and Company, Limited, 


Croydon Works, Hunslet, Leeds, 10, as technical director. 


| During the last 14 years Mr. Corin has served on the 


-ra- 
on 


engineering staff engaged in the construction and o 
tion of the nitrogen-fixation plant and on researc 
coal-oil and plastics at Billingham-on-Tees. 

Messrs. SuBMARINE CaBLes, Limtrep, Telcon Works, 
Greenwich, London, 8.E.10, inform us that Messrs. 
Siemens Brothers and Company, Limited, and Messrs. 


| The Telegraph Construction and Maintenance Company, 


have agreed to transfer to them, as from 


Limited, 
the departments and staffs engaged in the 


October 1, 


| design, manufacture, supply and laying of submarine 


cables having insulation of plastic water-resisting material. 
Messrs. Siemens Brothers, however, will, as heretofore, 
to supply submarine, lead-covered, paper- 
insulated cables such as are used for telephone com- 
munication across shallow seas. The chairmanship 
of the new company will be taken in rotation by the two 
parent companies. 

Messrs. Ricwarp CrirraL. AND Company, Limrrep, 
after fourteent years at 43, Bloomsbury-square, London, 
W.C.1, have moved to more extensive premises at Bush 
House, Aldwych, London, W.C.2. ‘heir associated 
companies, Messrs. The Magnetic Valve Company, 
Limited, and Messrs. The Crittall Ventilator Company, 
are also installed in the new offices. 

Mr. G. E. Yates has been appointed private secretary 
to Sir George Chrystal, K.C.B., the Secretary to the 
Ministry of Health. 

Messrs. Fawcerr, Preston anp Company, LIMITED, 
17, York-street, Liverpool, are constructing a new works 
on the Lever estate, south of the Mersey. When 
these premises are available for use the transfer from 
York-street will be effected. The contract for the whole 
of the steel construction of the new works has been 
secured by Messrs. The Glasgow Steel Roofing Company, 
Limited, North Western Works, Possilpark, Glasgow, N. 








BOOKS RECEIVED. 


United States. War Department. Port Series No. 19. 
The Ports of Gulfport and Pascagoula, Miss. Washing- 
ton: Superintendent of Documents. [Price 20 cents.] 

United States. Bureau of Mines. Bulletin No. 384. 
Contributions to the Data on Theoretical Metallurgy. 
IV. Metal Carbonates—-Correlations and Applications 

of Thermodynamic Properties. By K. K. Ketty and 

C. T. AnpgRson. Washington: Superintendent of 
Documents. [Price 10 cents.] 

India. Railway Board. Technical 
Controlled Concrete. By W. Crips VILLIERs. 
Delhi: Manager of Publications. [Price As. 5, or 6d.] 

Ziindung und Flammenbildung bei der Diesel-Brennstoff- 
Einspritzung. By Dr.-Inc. Orro HOoOLFELDER. 
Berlin: VDI-Verlag G.m.b.H. [Price 5 marks.] 

Canada. Department of Mines, Mines Branch. No. 747. 
Investigations in Ore Dressing and Metallurgy, January 
to June, 1934. No. 754. A Study of Clay Winning 
and its Costs in the Provinces of Ontario and Quebec. 
By J. F. MoManon. [Price 25 cents.] Ottawa: 
Department of Mines, Mines Branch. 

The Red Book of Commerce, or Who's Who in Business, 
1935. London: Grosvenor Press. [Price 36s. net.] 

South African Mining Year Book, 1935-36. London: 
Argus South African Newspapers Company. [Price 
23s. post free.) 

Elements of Electrical Engineering. By A. L. Cook. 
Third edition. New York: John Wiley and Sons, 
Incorporated. London: Chapman and Hall, Limited. 
[Price 20s. net.] 

Mechanical and Electrical Equipment for Buildings. By 
C. M. Gay and C. pe van Fawcetr. New York: 
John Wiley and Sons, Incorporated. London : 
Chapman and Hall, Limited. [Price 25s. net.] 

Elements of Strength of Materials. By 8. TimosHenko 
and G. H. MacCutitovex. London: Macmillan and 
Company, Limited. [Price 14s. net.] 


Paper No. 291. 








Tae “ Raprprry ELectro-MAGNETIC SEPARATOR: 





ErrRatuM.—-With reference to the Rapidity electro- 


| magnetic separating machine for feebly-magnetic ores 


illustrated and described in our last week's issue in 


| connection with the Shipping, Engineering and Machinery | 


Exhibition at Olympia, the makers, Messrs. The Rapid 
Magnetting Machine Company, Limited, Magnet Works, 
Lombard-street, Birmingham 12, have called our atten- | 
tion to a slip which occurred in connection with Fig. 159, 
on page 366. In this the reference letters A and B 
indicating the two conveyor beits should be transposed, | 
to agree with those indicated by the same reference letters 
in Fig. 158. 


IMPROVED CONDITIONS TYNESIDE. —Statistics 
compiled by the Tyneside . Industrial Development 
Board, Carliol House, Newcastle-upon-Tyne, 1, show that, 
in three years, the number of registered unemployed on 
Tyneside has decreased by 20,123. Other indications of 
returning prosperity are that there are upwards of 38 per 
cent. more wireless-licence holders in the Newcastle 
postal area than two years ago and 2,000 more telephone 
subscribers than a year ago. Moreover, motor cars 
and goods vehicles are substantially more numerous 
than was the case last year. It may also be mentioned 
that plans have been approved this year, up till | 
August 30, for 48 new business premises on Tyneside, 
as compared with 49 throughout the whole of 1934. 


ON 


|OcT. II, 1935. 


CONTRACTS. 

Messrs. Simon-Carves, Liwrep, Cheadle 
Stockport, have received an order from Messrs. Thy 
Cawnpore Electric Supply Corporation, Limited, fo; 
the complete boiler plant with all the requisite auxiliaries 
in connection with a big extension to the Cawnpore power 
station. The new contract includes two Simon-Carves 
multiple-drum type boilers, each having an evaporatiy: 
capacity of 120,000 Ib. to 165,000 Ib. of steam per hour 
at 430 lb. per square inch pressure, with a final steam 
temperature of 800 deg. F. Pulverised-fuel firing will be 
employed and the plant will comprise five of the firm's 
unit-type pulverisers per boiler. The installation wil! 
be complete with water-cooled combustion chamber, 
superheater and steam temperature control, economiser, 
air heater, forced and induced-draught fans, valves and 
fittings, instruments, and an _ electrostatic flue-gas 
cleaning plant. 

Messrs. MERRYWEATHER AND Sons, LiMirep, Green 
wich-road, London, 8.E.10, have received an order from 
the Corporation of West Ham for six of their Xaust 
suds generators for the West Ham Fire Brigade. These 
generators have been adopted by the Fire Brigades of 
Birmingham, Bradford, Bristol, Dundee, Edinburgh 
Glasgow, Leeds, Leicester, Manchester, Newcastle, 
Sheffield, Wakefield, and many other authorities at hom: 
and abroad. 


Heath, 


Messrs. JoHn Brown AnD Company, Limirep 
Clydebank, Dumbartonshire, are to build two 
vessels for The New Zealand Shipping Company, Limited 
138, Leadenhall-street, London, E.C.3, for their trad 
with New Zealand and Australia. Generally, they wil 
be similar to the recent ships constructed for the Com 
pany, but with somewhat greater cargo capacity and 
speed. It is anticipated that the vessels will be ready 
for service towards the end of 1936. 


cargo 


Messrs. INTERNATIONAL ComBusTION, LimrreD, Ald 
wych House, Aldwych, London, W.C.2, have supplied 
two tri-drum boilers to the Kirkstall power station, 
Leeds Corporation Electricity Department, several ‘ L 
stokers to the Rand Water Board, Vereeniging, and to 
Messrs. Imperial Chemical Industries, Limited, Widnes, 
and air heaters and ash-handling plant to other firms and 
administrations. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday 


Welsh Coal Trade.—The outstanding feature in the 
Welsh steam-coal trade is the report from Cairo that the 
Egyptian State Railways have placed contracts with 
Welsh export firms for 360,000 tons of locomotive coals 
for delivery over the remainder of the year. Originally 
the exporters were asked to tender on the basis of 
delivery at Alexandria, but before the contracts were 
actually placed, the respective firms withdrew their 
tenders in view of the quick rise in freights and the 
growing scarcity of tonnage, which made it appear that 
it would be impossible to carry out such tenders without 
incurring very severe losses. It is now understood that 
the coal will be sold on a f.o.b. basis at scheduled prices 
at Cardiff and Newport, and the liability for the freight 
will be taken by the railways. The withdrawal by the 
Italians of ships from the world market for their war 
transport purposes has left a scarcity of vessels, and it 
is now extremely difficult to obtain anything like adequat« 
supplies of steamers, even at much enhanced freights 
The freight for Alexandria, for instance, in a fortnight 
ran up from 6s. 6d. to 10s. per ton, without attracting 
sufficient vessels to meet the requirements of the Egyptian 
authorities for delivery extending over the remainder 
of the year. This shortage of tonnage has become moré 
apparent over several weeks, and this, coupled with 
the delay of engaged vessels by stormy weather, caused 
such retardation of deliveries of Welsh coal for all 
markets that, at the end of last week, the aggregate 
shipments from South Wales were 577,000 tons below 
that of the corresponding period of last year. The new 
Egyptian orders may be expected to make up a good 
part of this deficiency, and the making up of arrears in 
other directions should materially improve the position 
of Welsh trade by the end of the year. It is reported 
also that in France the difficulties created by the recent 
quota cut in the imports of British coal have been such 
that very strong pressure is being brought upon the 
French Authorities to cancel the cut and to substantially 
increase the quota. Whether it will be possible to obtain 
sufficient tonnage to meet all requirements seems wn 
certain, but exporters have to recognise that freights 
have shown a general advance, and may go higher 
This should place the shipping industry on a remunera 
tive basis, although creating difficulties for exporters 
During recent weeks, owing to the restricted shipments 
of coal, the collieries have had a very lean time, and 
the stocks of large coal standing prevented many p!ts 
from working. even during the recent non-unionst 
strike, which rendered a number of pits idle for a time. 
Stocks of large coal are still excessive, and it is still 
impossible to restart several pits. At the same time, '' 
seems certain that as soon as the vessels engaged t 
carry the extra cargoes to Egypt ean reach their loading 
ports, a busier time will be experienced. Small coals 


| because of the low outputs, have been limited in quant!') 


and the sized classes have been scarce, as'it has been impo 
sible to get sufficient from the current output. There has 
been no quotable movement in the current schedule of 
prices. The Welsh miners are apparently as deter 
mined as ever to support the miners of the other coal! 
fields of the kingdom in their demand for an advance 0! 
2s. per shift. and adhere to their claim to share in such 
advance. The conference to be held on October 17 may 
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be taken as the actual of their cam- 


paign. 

Iron and Steel Trade.—Very steady conditions have 
been maintained in all branches of the iron and steel 
and allied trades in South Wales. These have enjoyed 
fair activity since the holidays, and seem to have sufficient 
orders in hand to keep them well employed for several 
months, in the course of which new works and extensions 
of works that are in progress will come into operation. 
The placing of orders for various public works is expected 
to increase the present activities, and ensure employment 
for the new plant as it comes into operation. It is 
regarded as probable, also, that the Italian war operations 
and the orders to be placed for new warships for Great 
Britain and other nations, together with orders for pipe 
lines for waterworks in the district and abroad, steel- 
work for aerodrome buildings and other works, will 
steadily expand the requirements for iron and steel. 
The tendency in serap metal is that supplies are becom- 
ing shorter and higher figures have been indicated. 
Recent quotations in iron and steel have been very 
firm, and there is a widely-held opinion that further 
advances will not be long delayed. 


starting point 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is little Cleveland 
pig iron available for the market. Current requirements 
nearly absorb the limited output, and stocks were vir- 
tually cleared a considerable time ago. The strong 
statistical position enables makers to take a firm stand. 
They are practically independent of the market, as their 
own consuming works need a large proportion of the 
output, and they have good contracts arranged with 
British customers who have to come on the market for 
supplies. Deliveries to North of England firms and to 
customers in Scotland are likely to increase. Little 
effort is made by ironmasters to put through business 
with overseas customers, and second hands experience 
much difficulty in dealing with purchasers abroad. For 
other than export trade recognised market values are 
ruled by No. 3 grade of iron at 67s. 6d. for local purposes, 
69. 6d. delivered to North of England areas beyond 
the Middlesbrough zone, 67s. 3d. delivered to Falkirk, 
and 708. 3d. delivered to Glasgow. 


Hematite.—Stocks of East Coast hematite pig are far 
from large and are nearly all sold or earmarked for early 
ise at makers’ own works. A heavy proportion of the 
ron output is going into direct consumption in its molten 
state at local steelworks, and the remainder that is run 
nto the pig beds is taken up when it can be delivered. 
Continental inquiries circulating result in few sales. 
Producers are not seeking export trade, and obstacles 
to transactions with Continental customers continue to 
confine merchant overseas business to narrow limits. 
Local consumption is expected to increase further, and 
deliveries to home customers at a distance promise to 
be on an improved scale. Fixed delivery prices are firm 
on the basis of No. 1 description of iron at 71s. for use 
n Tees-side, 72s. supplied to Tyneside, 73s. 6d. supplied to 
various parts of Northumberland and Durham, 78s. 6d. 
to the Sheffield area, 84s. 6d. to Birmingham, and 74s. 
to Scotland. 


Blast-Furnacemen’s Wages Advanced.—The average 
net selling price of No. 3 Cleveland pig iron for the 
months of July, August and September having been 
certified at 598. 8-07d. per ton, or seven pence above the 
figure for the previous three months, wages of North East 
Coast blast-furnacemen are advanced by 0-50 per cent. 
for the last quarter of the year, raising wages from 
% per cent. above the standard to 9-50 per cent. above 
the standard. 


Foreign Ore.—Values of foreign ore tend upwards, 
but with consumers still well placed as regards supplies, 
and merchants disinclined to sell on terms obtainable, 
new business develops slowly. Rubio, of 50 per cent. 
quality, remains nominally at 17s. 6d. c.i.f. Tees. 


Blast-Furnace Coke.—Sellers of Durham blast-furnace 
coke are seeking orders, but are still reluctant to make 
price concessions and ask the equivalent of good medium 
qualities at 19s. delivered to Tees-side works. 


Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers are busily employed 
n most branches, and the outlook for departments less 
favourably placed is markedly brighter than for some 
time. Demand for semi-finished steel, and for construc- 
tional steel, is unabated. Quotations, all round, are well 
maintained. Subject to the usual rebates, the principal 
market prices for home consumption are: Common 
ron bars, 91. 12s. 6d.; packing (parallel), 81. ; — 


tapered), 101.; steel billets (soft), 52. 128. 6d.; stee 
billets (medium), 71. 2s. 6d.; steel billets (hard), 


il. 12s. 6d; iron and steel rivets, 111. 10s. ; steel boiler 
plates, 91. 58.; steel ship plates, 81. 15s.; steel angles, 
Sl. 7s. 6d. ; steel joists, 81. 15s.; heavy sections of steel 
rails, 8/. 108. for parcels of 500 tons and over, and 9. 
‘or smaller lots; and fish plates, 12/. 10s. Black sheets 
No. 24 gauge) are 111. for delivery te home customers, 
‘nd 9. 5s. f.0.b. for shipment abroad ; and vanised 
‘orrugated sheets (No. 24 gauge) are 131. for delivery to 
home customers, and 111. 5s. f.o.b. for shipment overseas. 


Imports of Iron and Steel.—Imports of iron and steel 


to the Tees last month from foreign ports and coastwise 
totalled 2,493 tons, comprising 182 tons of pig iron, 
‘996 tons of crude sheet bars, billets, blooms, and slabs, 


and 315 tons of plates, bars, angles, rails, sheets and | 


}Oists 


For the previous month, the aggregate unloadings 


“mounted to only 1,920 tons, comprising 505 tons of | 


ENGINEERING. 


pig iron, 1,002 tons of crude sheet bars, &c., and 413 tons 
of plates, bars, angles, &c. Imports have thus returned 
to pre-war quantities. 


Scrap.—Demand for heavy steel scrap continues very 
strong and with the prospect of additional works coming 
on the market for supplies there is threatened scarcity ; 
buyers already pay 52s. 6d. Machinery metal is in 
request at 54s., and sellers are not anxious to book heavy 
orders at that figure. Heavy cast iron is as high as 
52s. 6d., and light cast iron is quoted at 42s. 6d. 








NOTES FROM THE NORTH. 


Griascow, Wednesday. 


Scottish Steel T'rade.-There has not been much change 
in the state of the Scottish steel trade during the past 
week, but the placing of several new orders with Scottish 
shipbuilders has considerably improved the outlook 
for shipbuilding material. As noted below, orders for 
four cargo vessels have been secured during the past 
week, two by Clyde builders and two by East Coast 
builders, and these contracts alone will mean a continu- 
ance of the activity which now exists at the local steel 
works. The demand for general material is stilt good, 
while that for structural steel continues on the up-grade. 
In the black steel-sheet trade, there is quite a large 
business going through on home account, but export 
orders are not quite so numerous as producers would 
like, although there has been some improvement of late. 
More dealing is reported in galvanised sheets for overseas. 
Prices are firm and the following are the current quota- 
tions :—Boiler plates, 91. 5s. per ton ; ship plates, 8/. 15s. 
per ton ; sections, 81. 7s. 6d. per ton ; black steel sheets, 
4 in., 8l. 10s. per ton, and No. 24 gauge, in minimum 
4-ton lots, lll. per ton; and galvanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 13/. per 
ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade there is, perhaps, a shade less 
new business, but contracts on hand are keeping the 
works fairly well employed for the present. The re-rollers 
of steel bars have quite a good tonnage booked at the 
moment, and the immediate outlook has somewhat 
improved through the fixing up of several important 
orders lately. Prices are steady and are as follows :— 
Crown bars, 9/. 15s. per ton for home delivery, and 
9l. 58. per ton for export; and re-rolled steel bars, 
8l. 12s. per ton for home delivery, and 7]. 10s. per ton 
for export. 


Scottish Pig-Iron Trade.—No change has to be recorded 
this week in the state of the Scottish pig-iron trade, but 
the increased activity in the steel trade has again streng- 
thened the position and the forward prospects are actually 
very bright. Prices are strong and have a hardening 
tendency. The following are to-day’s market’ quota- 
tions: Hematite, 73s. 6d. per ton, and basic iron, 70s. 
per ton, both delivered at the steel works ; and foundry 
iron, No. 1, 72s. 6d. per ton, and No. 3, 70s. per ton, 
both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, October 5, only amounted to 72 tons. 
Of that total, 20 tons went overseas and 52 tons coast- 
wise. During the corresponding week of last year the 
figures were 80 tons overseas and 329 tons coastwise, 
making a total shipment of 409 tons. 


Shipbuilding Contracts.—Messrs. John Brown and 
Company, Limited, Clydebank, have secured orders from 
the New Zealand Shipping Company, Limited, to build 
two cargo-carrying vessels of 11,000 tons gross. These 
vessels, which will be for the owners’ cargo and passenger 
trade with New Zealand and Australia, will be fitted 
with Diesel engines.—Messrs. Lobnitz and Company, 
Limited, Renfrew, have received orders for two — 
for British owners. One is for a grab hopper d a 
and the other for a bucket dredger.—Messrs. The Caledon 
Shipbuilding and Engineering Company, Limited, Dundee, 
have contracted to build a shelter-deck cargo vessel of 
9,000 tons deadweight for Messrs. Watts, Watts and 
Company, Limited, London. The North-Eastern Marine 
Engineering Company, Limited, Wallsend-on-Tyne, will 
supply the machinery for this vessel, which will embody 
many new features in design and economy as the result 
of the combined experience of the owners and the 
builders.—Mr. T. J. Metcalf, London, has just placed an 
order with Messrs. The Burntisland Shipbuilding Com- 

any, Limited, for a motor coaster of 650 tons deadweight 

his new vessel will be 150 ft. in length by 26} ft. in 
beam, and her cargo holds will be arranged to give large 
cubic capacity. She will be similar in design to the motor 
vessel Charles M., which was built last year for Mr. 
Metcalf by the same builders.—Messrs. Lithgows, 
Limited, Port Glasgow, have received an order for a 
fruit-carrying steamer for the Jamaica Banana Producers’ 
Association. This vessel will be fitted with internal- 
combustion engines. The machinery will be supplied 
by Messrs. John G. Kincaid and Company, Limited, 
Greenock. 


Air Ministry Contracts.—Following on the decision of 
the Air Ministry to increase the Air Service, a number 
of contracts were given out recently and in those 
Messrs. Alexander Findlay and Company, Limited, 
Motherwell, were participants to the extent of five 
hangars. Two other local firms, Messrs. The Motherwell 
Bridge and Engineering Company, Limited, and Messrs. 
The Steel Construction Company, Limited, Whitegates 





NOTICES OF MEETINGS. 


INSTITUTION OF MEecHANICAL EnorngErRs.——To-night, 
7 p.m., Storey’s-gate, S.W.1. Informal meeting. Exhibi- 
tion of Films, with Technical Commentary, Descriptive 
of the Vickers Works of the English Steel Corporation. 
South Wales Branch: Tuesday, October 15, 6 p.m. 
Royal Metal Exc , Swansea. ‘‘ The Douglas Social 
Credit Scheme in its Relationship to Engineering Admin- 
istration,”” by Mr. E. F. Moroney. Midland Branch : 
Thursday, October 17, 6.30 p.m., James Watt Memorial 
Institute, Birmingham. Chairman’s Address on “ An 
Engineering Tour Around the World,” by Mr. J. Belliss. 
Northern Western Branch: Thursday, October 17, 7.15 

-m. Engineers’ Club, Manchester. ‘‘ The Strength of 
Metals Under Combined Alternating Stresses,’’ by Dr. H. 
J. Gough and Mr. H. V. Pollard. 

Iron anpd Street [nstirute..-Saturday, October 12, 
6.30 p.m. Newport Technical College, Newport. Joint 
Meeting with the Newport and District Metallurgical 
Society. Monday, October 14, 3 p.m. The University, 
Sheffield. Joint meeting with the Sheffield Metallurgical 
Association and the Sheffield Society of Engineers and 
Metallurgists. 

InsTITUTION OF ELecrrica ENnGingrers.—North- 
Eastern Centre : Monday, October 14, 7 p.m. Armstrong 
College, Newcastle-on-Tyne. Chairman’s Address by 
Mr. F. C. Winfield. North Midland Centre: Tuesday, 
October 15,7 p.m. Hotel Metropole, Leeds. Chairman's 
Address by Col. H. C. Fraser. South Midland Centre : 
Wednesday, October 16,7 p.m. Grand Hotel, Birming 
ham. Chairman's Address, by Mr. F. H. Clough. 

InstrrvuTion or Crvm Enoinrerers.—-Manchester and 








District A iation : Wednesday, October 16, 6.45 p.m. 
Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. “Sand and Ciravel as 


Engineering Materials,” by Mr. A. B. Searle. 


Norta-East Coast Instrrvtton oF ENGINEERS AND 
Suresvrtpers.—Friday, October 18, 6 p.m., Literary 
and Philosophical Society, Newcastie-on-Tyne. Annual 


General Meeting. 


For Meetings of other Societies, and of Junior Sections, 
see page 2, of Advertisements. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—The active demand for steel is reflected 
in the increased number of furnaces now operating. One 
of the biggest steel-producing firms in this area has 
lighted two more furnaces. Other concerns are working 
to capacity. According to the latest statistics, this area 
turned out, in August last, 102,400 tons, as compared with 
114,200 tons in July. This decline of nearly 12,000 tons 
does not infer that revival has received a setback. The 
falling-off is largely due to seasonal influences, such as 
stocktaking and holidays. When the figure is compared 
with that of a year ago it shows a rise of nearly 20,000 
tons, which illustrates the progress that has been made. 
The demand for basic steel continues to reach a high 
level, and improvement is reported in the call for other 
classes of materials. Rolling mills, forges, and press 
shops have a large amount of work on hand, and are 
operating to capacity. Conditions in the heavy machinery 
and engineering trades have undergone little change. 
Makers of railway rolling stock are more actively em- 
ployed, though some works report a shortage of orders 
on export account. Most of the contracts on hand are 
for wheels, springs, tyres, and axles. Overseas needs 
are expanding. Firms specialising in the production of 
ironworks’ and steelworks’ machinery are doing a better 
trade. Several Sheffield works are extending their plant 
and putting down new machinery and furnaces. 
Sheffield Chamber of Commerce have this week enter- 








tained 17 business men from Latvia, Lithuania and 
Estonia. During their visit, they inspected many 
of the local steel, engineering and tool works. The 


President of the Chamber (Mr. A. K. Wilson) told the 
visitors that the Baltic States did not buy from Sheffield 
as Sheffield would like them to. M. Andrejs Berzins, 
chairman of the delegation, and president of the Latvian 
Chamber of Commerce and Industry, said there was a 
tendency for the Baltic States to buy more British goods. 
Sir Samuel Roberts, M.P., on his installation as Master 
Cutler yesterday, declared that if the current output 
of feel products was maintained to the end of the year, 
it would be 20 per cent. higher than the record of 1929. 

South Yorkshire Coal Trade.—The demand for most 
classes of fuel has improved on home account. The 
export position shows little change, except that inquiries 
tend to become more numerous. Iron and steel works 
are absorbing heavy tonnages of various kinds of indus- 
trial fuel and the demand for steam coal has been well 
maintained. Electricity-generating works, and gas- 
producing concerns, are buying heavy quantities of 
fuel. housecoal market shows improvement. 
Weekly bagging-sales are reported to be more substantial. 
Foundry and furnace coke are steady. Quotations are : 
Best branch handpicked,§23s. to 25s.; Derbyshire best 
house, 19s. to 2ls.; Derbyshire best brights, 16s. 6d. 
to 18s.; best screened nuts, 16s. to 17s. ; small screened 
nuts, 15s. to 15s. 6d.; Yorkshire hards, 16s. to 17s. ; 
Derbyshire hards, 16s. 6d. to 17s.; rough slacks, 8s. 
to 9s.; and nutty slacks, 7s. to 8«. 6d. 








INTERNATIONAL STEAM TaBLes.—We are asked to 





Engineering Works, have each received orders for similar 
work. The amount of steel material required for each 
of these contracts will be approximately 1,000 tons, and 





| 


state that the report of the Third International Steam 
Tables Conference, a summary of which was given on 
pages 372 and 373 of our last issue, is Report JT 95 


| the work involved will ensure employment for a large | issued by the British Electrical and Allied Industries 


number of men for some months. 





Research Association, 36/38, Kingsway, London, W.C.2. 
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FLOW OVER BIPLANE SURFACES INDICATED BY WOOL STR. 


(For De scription, seé Page 381.) 
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PROBLEMS IN ROAD RESEARCH. 
Roap construction and maintenance are exceed- 
ingly expensive processes, and it is therefore highly 
desirable that the money available for such purposes 
should be spent to the best advantage. This cannot 
be done without a clear view of the precise functions 
which the road itself is intended to fulfil, and it 
appears obvious that, at any rate in all new con- 


struction, an attempt should be made to balance the 
frequently conflicting claims of the various users, 
of those who are interested in maintaining the 
| amenities of the countryside, and of the tax and 
|rate payers. At the present time, the evidence 
| available suggests that while close consideration is 
given to the materials used, and the constructional 
methods employed, in actual road making, the wider 
problems involved are not receiving such detailed 
attention. Admittedly, these problems offer much 
greater difficulty both in definition and solution than 
those of a merely mechanical nature, and this no 
doubt accounts for the somewhat casual manner in 
which they have hitherto been approached. Among 
the wider questions facing those interested in road 
problems at the present time, there can be no 
argument that the most pressing is that of securing 
a substantial reduction in the number of accidents ; 
in other words, in striking a juster balance between 
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the claims of the various vehicle owners and those 
of the pedestrian. 
appointing to observe the scant attention paid to 
this problem in the Report* of the Road Research 
Board for the period ended March 31, 1935, which 
has just been issued. 

Successive transport ministers have approached 
the question of road safety on a purely experimental 
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* Published by H.M. Stationery Office, price 3s. net. | 


It is therefore decidedly dis- | 


basis, introducing and abolishing speed limits, 
persuading or attempting to persuade the pedestrian 
to utilise defined crossing places, dotting the roads 
with warnings or injunctions, and so on. It can 
hardly be claimed that any of these measures have 
met with marked success, and it is therefore 
encouraging, so far as it goes, to read the statement 
in the report referred to that the need for road 
research is evident from two general considerations, 
the first being the large sums of money spent in 
Great Britain on road making and upkeep, and the 
second the large number of accidents associated 
with road transport. It may be recalled that the 
Board was appointed in April, 1933, to advise 
generally on the conduct of road research under- 
taken by the Department of Scientific and Industrial 
Research, the duty of directing and supervising the 
work of the Harmondsworth experimental station 
being transferred to the Department from the 
Ministry of Transport. The Board also took over 
the laboratory work of the technical advisory 
committee which had hitherto advised the Ministry 
on technical matters. After pointing out the need 
for road research in the terms already stated, the 
report goes on to state that the problems to be 
faced can be grouped under three headings, economy 
in road making and maintenance, reduction of 
accident ratios, and the solution of urgent practical 
problems. These statements suggest that the Board 
regard the accident question as coming within their 
purview, but an examination of the report makes it 
clear that their interest is limited to physical aspects 
of the problem, such as the influence of skidding. 
It is expressly stated, in fact, that the work in 
certain of its major aspects presents problems for 
the medical research worker rather than the worker 
in the physical sciences, though the interlocking of 
causes makes it impossible to draw a sharp line. 
The somewhat unfortunate position therefore 
appears to exist that some of the most important 
aspects of the accident question are not being 
investigated, and while admittedly the Board are 
hardly competent to deal with physiological and 
psychological effects, it appears regrettable that 
such a limited view should be taken of their field 
of work. Probably the most valuable contribution 
which could be made to road safety at the present 
time would be a scientific analysis of the accidents 
which have already occurred, and which continue 
to occur day by day with distressing frequency. 
An analysis of this sort was admittedly attempted 
in the Preliminary Report on Fatal Road Accidents, 
published by the Ministry of Transport at the end 
of 1933, and the later report on 1,500 fatal accidents 
published in August of this year. As pointed out 
on page 172 ante, however, these analyses were 
singularly unsatisfactory from a statistical stand- 
point, as many essential data were omitted, and 
there is urgent need for a fuller and more accurate 
analysis on which future safety measures might be 
based. As the members of the Board possess the 
scientific outlook, and are not likely to be influenced 
by the prejudices of any particular class of road 
user, they would appear to be well fitted to carry 
out this work as a preliminary to further investi- 
gations bearing on the question of safety. 

Turning now to the report itself, the majority of 
the work covered is an extension of that dealt 
with in earlier reports, and discussed from time to 
time in our columns. Particular attention has been 
given to the question of apparatus for measuring 
impact, skidding, and accelerated wear. The motor 
eycle and side car combination hitherto used in 
skidding experiments was unsuitable for the investi- 
gation of certain problems such as the effect of the 
ratio of wheel track to wheelbase, and the braking 
of vehicles with trailers. This apparatus has been 
therefore supplemented by a single wheel trailer, 
which can be used with circular-track road-testing 
machines or can be attached to the rear of the 
laboratory’s testing lorry. The apparatus has 
already been used on the road in connection with the 
experimental verification of the relationship between 
the braking force coefficient and percentage whecl 
slip, and will be employed later to investigate, the 
effect of tyre size and wheel load on the braking 
force coefficient. A method of wetting the road 


artificially has been employed in tests with the 





motor cycle, and it is stated that one rather 
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surprising result of the work is that in wet weather! industry of the easy sovereignty it once possessed. 
roads in general are normally more slippery in| Matters have not been made easier by the failure 
summer than in winter. This statement appears to|of those most nearly concerned to recognise this 
require qualification, as it seems fairly obvious that| fact. It is a pity therefore that the position is not 
* road surface thoroughly washed by winter rains| more clearly emphasised in the fourteenth annual 
would be unlikely to be so treacherous as one with | report of the Secretary of Mines for the year ended 
a wet coating of grease and dust. Investigations| December 31, 1934.* and that stress has rather 
are being carried out on the component parts of | been laid on the improvement that has taken place 
the normal surface film which induce skidding, the | since the recent lean years than on the fact that 


apparatus employed consisting of a small wheel 
driven by anelectric motor and mounted on a pivoted 
arm, the wheel rotating on a test surface mounted 
on a small trolley fitted with ball bearings, and 
restrained by a dynamometer spring. Before leaving 
the subject of skidding, a statement may be noted 
in the report that one obvious method of continuing 
the research would be to skid full-sized vehicles on 
a large surface. It is stated that this method would 
he expensive and somewhat dangerous, but may 
eventually have to be faced. In this connection, 
there is a somewhat widespread feeling that insuffi- 
cient attention is paid in official quarters to the 
information relating to skidding possessed by 
experienced road users, who acquire a knowledge of 
dangerous surfaces often at a considerable cost to 
themselves. Such knowledge, however, would 
receive due weight in a scientific analysis of acci- 
dents such as we have visualised. 

In the portion of the report devoted to road- 
testing machines, reference is made both to the 
laying down of experimental stretches of road and 
to road wear machines. ‘Tests previously carried 
out showed that the type of bituminous carpet laid 
on concrete had little influence on the magnitude 
of wheel impact forces and that the results obtained 
unsurfaced concrete were not appreciably 
different. These tests were made on the Kingston 
by-pass, but similar tests on the Hampton Court- 
Esher road produced different results. These 
suggested that the type of subsoil might affect the 
result and this was confirmed by subsequent 
experiments. A large portion of the report is 


devoted to a study of the materials and processes | 
used in road making, but it is only possible in this | 


connection to deal with one or two points. The 
use of large impervious surfaces in modern roads, 
it is pointed out, has caused questions of the settle- 
ment, drainage and other characteristics of the 
sub-soil to become of increasing importance. 
Laboratory investigations of the relation of the 
physical properties of the soil to its mechanical 
behaviour under load are therefore being carried 
out, and it is proposed to make field surveys to 
obtain data of the actual moisture conditions in 
typical soils and their seasonal changes. It is 
further proposed to collect information on the 
influence of sub-soil conditions on the performance 
of roads. In studying the grading of aggregates 
used with hydraulic binders, it has been found that 
when the proportions of cement and water are kept 
constant, the grading of the aggregate over a wide 
range has little effect on the strength of the concrete. 
Bituminous binders have been found to present 
many difficult problems. Some mixtures of arti- 
ficial and natural compounds, for example, are 
known to be unsuitable, but chemical tests are not 
yet capable of distinguishing such mixtures in a 
manner suited specification purposes. 
position at the present time is that road engineers 
are using materials of which the composition is not 
accurately known, and uniform results cannot 
therefore relied upon. Standard specifications 
for tars appear to be so widely drawn as to permit 
of a very undesirable degree of variation, and in an 
endeavour to meet this difficulty, co-operative 
research with the British Road Tar Research 
Association has been arranged. 


to 


be 
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THE COAL MINING INDUSTRY. 


As has often been shown by statistics and state- 
ments, not unaccompanied by hyperbole, the 
growth of Great Britain as an industrial country 
was mainly due to our native resources of coal and 
to the early date at which these began to be worked. 
It has equally been emphasised that in more recent 
years, and especially since the war, the increasing 
enterprise of other countries and the greater use 
of competing fuels have deprived our own coal 





some markets we once possessed are now occupied, 
probably permanently, by others. This is the more 
to be deplored since at the present time there is 
indication that further trouble between the mine 
owners and miners may possibly recur, as it has 
recurred in the past, and that the true facts of the 
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occurred at one plant. The consumption of pul- 
verised fuel increased from 4,015,730 tons in 1933 
to 4,502,705 tons in 1934, by far the greater part 
of which was accounted for either in electrical 
generating stations or in cement works. 

The report of the Secretary is accompanied by 
the twenty-seventh annual report of H.M. Chief 
Inspector of Mines, from which it appears that 
173,262 persons were employed in the industry on 
the surface and 624,437 persons underground. The 
number of persons killed as the result of accidents 
was 1,073, while 132,859 were injured. Eleven of 
the fatal accidents were due to explosions and 
resulted in 296 persons being killed; of these 
265 suffered death in the terrible accident at Gresford 


case are not realised by either party to the dispute. | on September 22, 1934, the cause of which is still 
While, therefore, may equally regret the| unknown. Twelve deaths in two accidents were 
conditions under which the miners have too often | due to shot-firing, nine in three accidents to naked 
to exist, and appreciate the difficulties with which | lights, and six also in three accidents to electricity. 
the mine owners are faced, we must insist that the | [pn addition, 99 persons were injured in 36 non 
way to recover such prosperity as is still available | fatal accidents, 28 of which were due to naked 
is through co-operation and negotiation, and that, | lights. Moreover, 442 persons were killed and 
even the apprehension of a strike would be little | 1.376 persons injured as the results of falls of ground, 
less than disastrous. | 16 were killed in shaft accidents, 886 either killed or 

With this proviso the position as disclosed in | injured the result of underground haulage 
the report is fairly encouraging. The output of | operations, and 89 killed and 602 injured from 
coal in Great Britain during 1934 was 220,750,000 | miscellaneous causes underground. On the surface 
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‘tons, a figure which was nearly 13,660,000 tons, 
12,000,000 tons and 1,250,000 tons more than in 
1933, 1932 and 1931 respectively. This welcome 
improvement is, however, largely attributable to 
increased industrial activity at home, where the 
supplies were equal to the average for the years 
1930-31. The increase in foreign coal shipments 
was small and to those countries with gold currencies 
was less than it has been heretofore. The general 
position may perhaps be more clearly stated by 
|saying that the world production of coal was 
8 per cent. or 9 per cent. higher in 1934 than in 
1933, while in Europe it was 7-2 per cent. higher. 
Russia showed an increase of 25 per cent., Germany 
an increase of 13-7 per cent., the Saar an increase 
of 7-2 per cent., Poland an increase of 6-9 per 
cent., while there were also small advances in France, 
Belgium and Czechoslovakia. On the other hand, 
the production in the Netherlands fell by 1-9 per 
cent. 
compared with 56,680,000 tons in 1933. 
improvement would probably have been greater 
but for the severe restrictions imposed by Germany 
|last autumn. Moreover, the percentage of the total 
| exports shipped to France, Belgium, the Nether- 
lands, Germany, Italy and Switzerland fell from 
| 57-4 in 1930 to 44-6 in 1934, thus illustrating the 
| injurious effect of the restrictions imposed by gold 
currency countries. This is unfortunate in that 
this loss has occurred in some of our most accessible 
markets. On the other hand, the percentage of 
|exports to those countries with which trade agree- 
|ments have been negotiated has risen from 16-7 
| to 31 during the same period. 

| At home the coal consumption increased from 
| 148,333,000 tons in 1933 to 161,500,000 tons in 
| 1934. Improvement was specially notable in the 
|iron and steel industry, where the increase was 
jnearly 4,000,000 tons, while in the electricity 
industry, the gas industry, and on the railways it 
rose by 750,000 tons, 500,000 tons and 500,000 tons, 
respectively. The consumption per head of popu- 
lation was 67 ewt., compared with 71 cwt. in 1934 
and 89 ewt. in 1913, the latter figure indicating to 
some extent the advance that has been made in 
more economic utilisation. As regards “ treatment,” 
benzol and creosote are being obtained in increasing 
quantities from gas works and coke ovens and on 
}a smaller scale by low-temperature carbonisation. 
| Hydrogenation has also been started at the Billing- 
ham works of Messrs. Imperial Chemical Industries, 
Limited, and between February and July of this 
year this plant had marketed 6,000,000 gallons of 
first-grade motor spirit produced in this way. 
Nevertheless, the quantities of coal distilled by 
low-temperature carbonisation was only 284,242 
tons in 1934, compared with 317,703 tons in 1933, 
a decrease of 10-5 per cent. nearly, all of which 





* Fourteenth Annual Report of the Secretary of Mines 
and Twenty-Seventh Annual Report of the Chief Inspector 
Mines. London: H.M. Stationery Office. 
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| 74 persons were killed and 298 injured, mainly in 





British exports increased to 57,090,000 tons, | 
This | 


connection with machinery or on railways. The 
result is an appalling destruction of life and limb, 
to whose reduction, both in general and in par- 
ticular, no slacking of the attention and energy of 
all concerned can be contemplated. 

The value of official documents of this kind is much 
enhanced if the data under each heading is pre- 
pared in the same way, when all the matter relating 
to one subject is co-ordinated, and when statistics 
are arranged so that those relating not only to 
the year under review, but to previous periods 
can be compared without undue trouble. In these 
respects these two reports unfortunately fall far 
short of many of those of other Government 
Departments, which on the whole reach a very 
high editorial standard. 








NOTES. 
MEMORIAL TO THE LATE StR CHARLES PARSONS. 


Asovt eighteen months ago the presidents of the 
leading scientific and technical institutions in the 
country issued an appeal for funds to enable them 
to establish a suitable memorial to that great 
engineer, Sir Charles Parsons. This memorial was 
to be tripartite in character: Firstly, something 
material in Westminster Abbey ; and secondly a 
four-yearly cycle of annual lectures, one of which 
was to be organised by the North-East Coast 
Institution of Engineers and Shipbuilders and the 
Institution of Engineers and Shipbuilders in Scot- 
land and the other three, which were to be delivered 
in London, were to be organised by the Royal 
Society. They were to deal with Parsons’ work in 
naval architecture and engineering, his activities in 
civil, mechanical and electrical engineering and his 
work in optics. Thirdly, it was proposed to arrange 
with the Governors of London House to include a 
technical research library which should be called 
the Parsons Research Library and contain a bronze 
or marble bust of Sir Charles on its premises. It 
may be recalled that London House, which was 
established in 1930, is a hall of residence for 
Dominion and Colonial men students working in 
London. In addition, a proportionate number of 
students from the Home Country are admitted and it 
has become one of the chief centres of collegiate 
life in London. To provide accommodation a new 
building for this purpose costing 10,000. would be 
required, while the Westminster Abbey memorial, 
the annual lecture and the bronze medals, which 
are to be given to the lecturers, would need another 
2,0001. Unfortunately, the results of this appeal. 
doubtless owing to the depressed condition of the 
industry, have been mach less than might have been 
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expected, while as a scholarship has been added to 
the other items the gap is wider than it would 
otherwise have been, It would be deplorable i 
no suitable memorial of Parsons, tangible or in 
| tangible, were to be found in the country which 
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gave him birth and to the prosperity of whose 
industry he contributed so much. We hope there- 
fore that this reminder to our readers will be 
successful in effectively making up the present 
deficit. Contributions should be addressed to 
sir F. E. Smith, K.C.B., F.R.S., Chairman of the 
Sir Charles Parsons Memorial Executive Committee, 
Burlington House, London, W.1. 


Tae ExvxectricaL INDUSTRIES BENEVOLENT 
ASSOCIATION. 


Among the successes of the electrical industry can 
hardly be counted the provision which it has made 
for the relief of those of its members who, through 
old age, sickness or other untoward circumstance, 
are no longer able to support themselves. A possible 
explanation for this is that the industry is compara- 
tively young and was, to begin with, staffed mainly 
by young men who had other things to do than to 
consider their then long-distant old age. Moreover, 
its rapid growth has resulted in a continuous and 
increasing influx of other young men with a similar, 
if short-sighted, point of view, and little desire to 
take much thought for the morrow of themselves 
or of others. The result has been that, although 
there has been an Electrical Industries Benevolent 
Association since 1905, it has not received the 
support it should have commanded, and has only 
been able to carry on its work by making periodical 
appeals, which we fear have only too often 
failed of their object. How necessary that work is 
will be gathered from a statement which has been 
issued by Mr. A. Hugh Seabrook, M.I.E.E., the 
recently-appointed executive officer. In this he gives 
examples of men, whose names were household 
words in the industry, who are now being helped 
and maintained, and of others whose dependents 
would have had to be sent to Public Assistance 
Institutions but for the intervention of the Associa- 
tion. These men, of course, were usually in business 
for themselves and were not, therefore, able to 
take advantage of pension schemes such as are 
maintained by many of the larger organisations. 
But as, unfortunately, their number is likely to 
increase rather than decline, an increasing strain on 
the invested funds of the Association is probable. An 
appeal is, therefore, being made for an invested 
fund of 1,000,000/7., and this is now being ad- 


making the actual presentation to Miss Crompton, 
Mr. Pomeroy said that it was a mark of the Institu- 
tion’s regard for her father and implicitly for her- 
self. The members sincerely trusted that he might 
be spared to enjoy many years of peaceful and happy 
activity, and that in due course they would meet 
again to pay their tribute to the centurion of British 
automobile engineering. In replying to Mr. Pomeroy, 
Miss Hazel Crompton expressed her appreciation of 
the gift in suitable terms, and said that the portrait 
would be hung beside those of Colonel Crompton’s 
father, grandfather, and great grandfather. She 
then went on to record one or two amusing anec- 
dotes regarding her father’s early life, mentioning 
that his honeymoon was made in a steam car, the 
triumphal return being somewhat marred by the 
destruction of one of the gate posts. In response 
to a request from Mr. Pomeroy, Colonel Crompton 
himself then spoke. After referring to the physical 
disabilities resulting from his age, he mentioned 
that he had spoken many times previously in the 
hall of the Royal Society of Arts and that he gave his 
first lecture on electric lighting there. After ex- 
pressing his gratitude for the honour conferred on 
him, he said that his life with the automobile world 
commenced early in the last century. but that he 
was still a manufacturing engineer. He concluded 
with a message to all directors and workmen to the 
effect that they must all work together and under- 
stand one another. 


THE MINERAL WEALTH OF BriITISH COLUMBIA. 


The decline brought about some years ago in the 
production of minerals in British Columbia, as a 
result of the low base-metal prices ruling in the 
markets of the world, and the general falling-off in 
the demand, seems now to have been definitely 
arrested. The total value of the minerals produced 
within the Province gradually and persistently fell 
from over 68 million dols. in 1929, to just under 
29 million dols. in 1932. At length, however, a small 
increase took place in 1933, the figure at the end 
of that year standing at well over 32 million dols.; 
the upward trend was further intensified during 
1934, when the value recorded was upwards of 
42 million dols. In the annual report of the 
Minister of Mines of British Columbia, for the year 
ending December 31, 1934, it is stated that the 





dressed not only to members of the industry itself, | mineral industry of the Province is approaching 
but to the shareholders of the various companies | more stable conditions ; employment has increased, 


and to the benevolent public who profit by the 
development and efficient working of a great service. 
At present, some 1,000,000,000/. are invested in the 
industry, so that its resources are ample for the 
establishment of such a fund, especially as full 
membership can be secured for 1/. 1s. per annum, 
and associate membership for as little as 5s. We 
hope that the one million or so people engaged 
directly or indirectly in this industry will pay atten- 
tion to these points, and that the result will be a 
fund which will be sufficient to meet all the demands 
that must, in the nature of things, be made on it. 
The offices of the Association are at 35; Kingsway, 
London, W.C.2. 


PRESENTATION OF PORTRAIT OF COLONEL CROMPTON, 


Among a distinguished list of past-presidents of 
the Institution of Automobile Engineers, the name 
of Colonel R. E. B. Crompton stands out as the 
Founder-President, and it was, therefore, natural 
that the Council and members of the Institution 
should wish to honour him on the occasion of his 
"th birthday. The honour took the form of the 
presentation of an oil painting of the Colonel to his 
daughter, Miss Hazel Crompton, the presentation 
being made at the inaugural meeting of the 1935- 
1936 session, on Tuesday, October 1, Colonel 
Crompton himself being happily able to be present. 


| 














The ceremony was carried out by the retiring 


president, Mr. L. H. Pomeroy, who, after referring | of British Columbia. 


a number of mines have augmented their productive 
capacity, and taken all round, the output during 
the past 18 months has been very steady. As com- 
pared with 1933, the quantities of copper, gold, lead, 
platinum, silver, zinc and coal produced during 1934 
all increased, some of them considerably. Platinum, 
for example, increased by 32-5 per cent., lead by 
27-9 per cent., and zinc by 26-5 per cent. The out- 
put of copper during 1934 totalled 48,084,658 Ib., 
an increase of 12-9 per cent. over the previous year’s 
figure. Nearly 75 per cent. of this total was pro- 
duced in the Anyox mines in the Nass River Division 


in the north-west of the Province. The low prices | 


ruling for the metal during 1934, however, appear 
to have had a discouraging effect, and the possible, 
though no doubt temporary, closing down of the 
Anyox mines at some period in 1935, is foreshadowed 
in the report. Recent advices have shown, how- 
ever, that the production of copper in Canada, as 
a whole, has increased from 177 million lb., in the 
first six months of 1934, to 215 million Ib. in the 
first half of 1935, and that the British Columbian 
mines are sharing in this advance. The Sullivan 
mine, at Kimberley, in the Fort Steele Division, 
in the south-east of the Province, continues 
to produce a very considerable proportion of the 
silver, and the bulk of the lead and zinc outputs, 
which, in 1934, stood at 8,572,916 oz., 347,366,967 
Ib., and 247,926,844 lb., respectively, for the whole 
Gold is to be found in 


‘o the extraordinary energy, versatility, and power | varying quantities in many parts of the Pro- 
of analysis of mechanical problems possessed by the | vince, and the total value in 1934 was nearly 


Colonel, said that to the older generation of auto-| 11 million dols., compared with some 


= 


7 millions in 


mobile engineers, his enthusiasm and power of | 1933. The whole of the platinum extracted in 1934, 
inspiration had only to be mentioned to revive | namely, 53 oz., valued at 2,051 dols., came from the 
memories of the occasions on which they had gone | 
from his presence with that subtle alteration in | 
mentality which had turned doubt into faith, | 
defence into attack, and failure into success. | 


In 


Similkameen Mining Division in the south. 


The 


collieries of British Columbia are mainly centred 
round the East Kootenay and Nicola-Princeton 
districts, and in Vancouver Island. They produced 





|rest at their recrystallisation temperatures. 


1,347,090 gross tons of coal in 1934, this total con- 
stituting an increase of 6-5 per cent. over the 
previous year’s figure. 








THE INSTITUTE OF METALS ; 
NEWCASTLE MEETING. 


(Concluded from page 372.) 
Errect or INTERRUPTED STRAINING ON LEAD. 


A “Note on the Effect of Interrupted Straining 
on the Elongation of Lead,” by Mr. J. C. Chaston, 
was next considered. The author stated that it 
had been found that by interrupting a tensile test 
on commercially-pure lead at intervals, during which 
the specimen was allowed to rest for a short time 
free from stress, abnormally-high values of elonga- 
tion were obtained. These might be as much 
as five times those obtained in a normal tensile 
test. The maximum values were obtained when 
the specimen was rapidly strained in increments of 
about 15 per cent. of its original length, and allowed 
to rest at least 10 minutes between loadings, During 
the rest period, a critical change in structure 
appeared to occur after about 4} minutes, as indi- 
cated by a rapid increase in elongation. It seemed 
that at room temperatures only relatively pure lead 
behaved in this abnormal manner under interrupted 
straining; the property was not shared by “ har- 
dened” lead alloys. This difference between 
lead and its alloys obviously might assume practical 
importance when their behaviour in plumbing 
operations or in service, in such forms as cable 
sheathing or water pipes, had to be considered. 
The observations recorded might also have a 
bearing in connection with other metals and alloys 
if they were tested above their recrystallisation 
temperatures. 

Dr. C. J. Smithells, who opened the discussion, 
stated that, in his opinion, the interrupted straining 
had resulted in the production of a bar having 
many of the properties of a single crystal. In 
short, a kind of artificial single crystal had 
been produced, built up of a large number of 
grains oriented largely in the same relation to 
each other. This fitted in with the fact that alloys, 
the recrystallising temperatures of which were 
above room temperature, did not behave in this 
}manner because they were not being emer us 

e 
author had stated that his results might have a 
bearing on the behaviour of other metals and alloys. 
The fact remained, however, that when the load 
was removed from all materials used at high 
temperatures, such as heating elements, lamp 
filaments, turbine blades, and so on, the temperature 
fell at the same time, so that they were able to 
rest at room temperatures. Hence the two cases 
were not parallel. 

Mr. A. J. Murphy could not understand the tone 
of surprise used by the author; the results were 
what would be expected. Lead was an unusual 
metal, in that its recrystallising temperature was 
close to the ordinary temperature. Broadly 
speaking, the present case was analogous to the 
rolling of copper alloys. If these were cold-rolled, 
a certain amount of extension was obtained before 





severe hardening occurred. On annealing, however, 
rolling could be continued until miles of, say No. 16 
gauge wire, were produced. The next speaker, 
Professor D. Hanson, said that the results were 
similar to those obtained with certain tin alloys. 
Some tin alloys, such as the tin-bismuth, extended 
under creep conditions to a much greater extent 
than under normal conditions of testing. On the 
other hand, cadmium-tin alloys could be broken 
without any elongation occurring. Those alloys 
of tin which extended, producing high elongation 
values, annealed themselves continually at room 
temperatures, and those which did not give high 
elongation values did not anneal themselves at 
room temperatures. Hence he believed that the 
author’s samples annealed themselves during the 
period of rest. 

Mr. Chaston, in a brief reply, stated that Dr. 
Smithells’ suggestion was interesting. He himself 
had stated, however, that there was a possibility 
that the original crystals re-orientated themselves 











during the rest periods, so that their plane of 





398 


; er I 
easy slip became parallel with the direction of 


elongation. He was not at all clear, however, as to 
how this took place. In answer to Mr. Murphy, he 
did not think that a tensile test could be compared 
with rolling. In rolling, the material was supported | 
all the time. Professor Hanson was of the opinion | 
that the elongation was due to continuous annealing | 
at room temperature. If this were the case, it would | 
be expected to occur under creep testing. Elonga- 

tions under creep, however, were slight, namely, of 

the order of 30 or 40 per cent. 


Betow Oxipe COATINGS ON 


MAGNESIUM. 


The next paper taken bore the title, “‘ Corrosion | 
below Discontinuous Oxide Coatings, with Special | 
Reference to Magnesium.” It was by Mr. K. G.| 
Lewis and Dr. U. R. Evans, and was placed before | 
the meeting by the latter. The authors stated that | 
protective processes might be divided into (a) a| 
‘safe ” in which insufficient treatment or | 
incomplete covering at least gave better results 
than no treatment, and (b) a “‘ dangerous "’ class, | 
in which incomplete treatment might cause corrosion | 
to be more intense than if no treatment had been | 
given at all. Previous work had explored the | 
dangers of intensification at gaps or breaks in| 
metallic coats or paint and the present 
research aimed at securing analogous information 
for oxide coats on magnesium. Employing a new 
‘ self-cireulating ” apparatus, in which the liquid 
above the metal was replaced at a rate roughly 
proportional to the degree of exhaustion, time- | 
corrosion curves had been obtained, in the first 
place, for untreated magnesium in sodium chloride 
(a) after different abrasions, and (6) in baths of 
different concentrations. Further time-corrosion 
curves had been obtained for magnesium treated | 
in three different baths, two, respectively con- | 
taining potassium dichromate, alum and sodium 
hydroxide, and potassium dichromate and sodium | 
sulphate, used previously by Sutton and Le Brocq, 
and one, a new bath containing zinc sulphate and | 
ammonium nitrate, after different periods of | 
treatment. In addition, times of perforation had | 
been determined after different periods of treatment | 
in all three baths. The results suggested that oxide 
coats on magnesium might, for the experimental 
conditions surveyed, be assigned provisionally to 
the safe class of protective processes. A com- 
mencement had been made with intermittent spray 
tests on magnesium treated by different processes, 
including Bengough and Whitby'’s selenium 
process, using a bath of selenious acid and sodium | 
chloride. 

Mr. H. Sutton, who opened the discussion, stated | 
that uniformly-distributed corrosion was generally 
much less objectionable than the more local form 
often experienced with light metals and alloys, 
and the new line of approach put forward by the 
authors appeared likely to be very valuable if it 
could be combined with a surface treatment giving 
« high degree of protection. He would like to know 
how the authors knew when perforation had been 
completed in their specimens. In recent 
work on experimental magnesium-alloy tanks, 
he had found, when exposing one side of sheet 
material only to corroding agents, that actual 
perforation occurred much earlier than would be 
supposed from visual observations on the corroding 
surface, and sometimes took the form of develop- 
ment of sponginess with porosity over a considerable 
area, which would not have been observed as soon 
as was the case but for liquid seeping through. 
The fact that the authors had not observed perfora- 
tion in any of their speci nens exposed to salt-spray 
for three months was of interest, in view of the rela- 
tively rapid perforation experienced in the immersion 
tests. Perhaps he ought to mention that the 
bichromate-sulphate treatment bath used in earlier 
work by Mr. Le Brocq and himself and by the | 
present authors was one which did not prove 
suitable for continued use. Similar, though thinner, 
films were produced in the ammonium dichromate 

ammonium sulphate bath No. 3, described in the 
paper to be considered next by the meeting. 

Dr. L. C. 
had most ingeniously brought about a type of 
stirring in the form of a circulation of the liquid 
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class, 


coats, 


some 


| 


| of corrosion had been utilised deliberately for stirring 


| medium, 
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which probably predominated over the movements 
induced by thermal and other effects, and this, 
he thought, was the first time that the products 


the corroding medium. Some years ago, he had 
devised a simple form of apparatus for circulating 
the corroding medium by means of an air lift 
or a supply of some inert gas,* and other workers 
had used it very successfully since. The apparatus 
employed by the present authors, however, was, 
if anything, even more simple, but it produced a 
slightly different effect, because the flow of corroding 
being controlled by evolution of gas, 
was not the same for all the test pieces, and it was 
not constant throughout the experiment for any 
one test piece. Moreover, although the liquid was 
renewed at the metal surface, it was renewed in a 
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(No. 28) containing 3 grammes per 100 c.c. of 
ammonium sulphate; 0-65 gramme per 100 c.c. 
of ammonium dichromate; 0-75 gramme per 
100 c.c. of potassium dichromate ; and 0-33 c.c. of 
ammonia, sp. gr. 0-880, per 100 c.c., and used at 
boiling point, gave a degree of protection very little 
inferior to that afforded by bath No. 2 treatment. 
Further research had shown that if, in bath No. 2p, 
the ammonium dichromate were increased to 
1-5 grammes per 100 c.c., the potassium dichromate 
to 1-5 grammes per 100 ¢.c., and the ammonia to 
0-5 c.c. per 100 c.c., the time of treatment would 
be reduced from 45 to 30 minutes. This bath was 
designated No. 3, and in this case also the solution 
was maintained in a briskly boiling condition during 
treatment. Both baths Nos. 2B and 3 were suitable 
for use in steel or aluminium tanks. 





somewhat impoverished condition. The abrasive 
treatment generally employed by corrosion workers | 
to obtain a clean metal surface was difficult to 
standardise, but the adoption of the procedure | 


In the absence of supplementary coats of organic 
protectives, the film produced in the short-time 
chromate-treatment baths afforded slightly less 
protection than that produced in the 6-hour treat- 


used for preparing metallographic specimens was | ment (No. 2), but when supplemented by enamels, 
an improvement which he had also been using for|the short-time treatment gave somewhat better 
some little time. | protection than the 6-hour treatment, and about 

Dr. L. Whitby said that in their spray tests | the same degree of protection as selenium treat- 
the authors had included specimens treated by the | ment when each form of treatment was supplemented 
selenium process, but, unfortunately, they had|by the most appropriate enamelling scheme. Of 
used a selenium bath which was unsuitable for | those examined, the best supplementary protectives 
pure magnesium and gave results which were not | for chromate-treated material were zine and 
normal. Although Dr. Bengough and himself | Strontium chromate oil-base, air-drying undercoats 
had never worked on the protection of pure mag- followed by zine oxide-pigmented nitrocellulose 
nesium, they had evolved a selenium bath for the | varnish. For preparing pieces for chromate treat- 
98 per cent. magnesium alloy Elektron. This | ment, simple immersion in a hot alkaline carbonate- 
bath contained 2 per cent. of sodium selenite and | silicate-oleate cleaning bath was found to give better 


2 per cent. of syrupy phosphoric acid, and was more 
suitable for use with magnesium than aelenious- | 
acid baths, which were employed only for alloys 
containing aluminium. The next speaker, Dr. | 
H. W. Brownsdon, said that it was interesting to | 
note how far the time of perforation was influenced | 
by annealing. Ifthe magnesium employed had been | 
annealed, perhaps it would have been improved | 
from the point of view of time of perforation. A | 
disadvantage, however, from a commercial point 
of view was that for the manufacture of tanks and 
similar equipment, work-hardened material was 
preferred. 

Dr. Evans, in reply, said that in the early stages 
of the research the determination of the perforation 
had given rise to some difficulty. Their specimens 
could, however, be removed and held against strong 
light, and this was also helped by gentle prodding 
with a fine wire point. He agreed that bulky 
corrosion products might mask the effect ; still they 
had found no real difficulty in determining the 
perforation of their specimens. In the case of 
experimental tanks, the matter was different. For | 
some purposes the Bannister corrosion apparatus 
was better than their own; in some cases, it 
was an advantage to have the circulation of the 
solution controllable by the corrosion products, 
and in others it was a disadvantage. He regretted 
that they had not employed the most suitable | 
selenium bath, but even those they had used had 
proved useful in that they were testing the principle 
of their method. 


PROTECTION OF MAGNESIUM AGAINST CORROSION, 


The last paper considered at the meeting was a 
contribution by Messrs. H. Sutton and L. F. Le Brocq 
on ** The Protection of Magnesium Alloys against 
Corrosion."” When presenting the paper, Mr. 
Sutton stated that Mr. Brocq and he had 
shown, in a contribution submitted to the Institute 
in 1931, that substantial protection of magnesium- 
rich alloys could be obtained by surface films pro- 
duced by immersion of the cleaned pieces of the 
alloy for about six hours in a bath (No. 2) con 
taining potassium dichromate 1-5 per cent., potash 
alum | per cent., and caustic soda 0-5 per cent., | 
heated to 95 deg. C. While this treatment had | 
shown great promise it had been found for some | 
purposes inconvenient, on account of the lengthy | 
period required. Experiments had now been 


Le 





carried out, therefore, with the object of evolving | underlying alloy was slight. 


a short-period immersion treatment and it had been 


Bannister stated that the authors! found that treatment for 45 minutes in a bath|they had come to the conclusion that the 


* See ENGINEERING, vol. cxxxiv, page 581 (1932). 


| results, as regards the protective properties of the 


subsequent chromate treatment, than electrolytic 
treatment in the same bath, or treatment in caustic 
soda solutions with or without the use of electric 
current. 

The President, in throwing open the paper for 
discussion, stated that a communication had been 
received from Mr. W. M. Corse, in the United States, 
in which he stated that those who were interested 
in magnesium and its alloys knew full well that the 
corrosion of this material by sea water was a very 
serious problem. Mr. Sutton had once put it 
admirably to him by describing it as ~“ audible 
corrosion."” When the success which had been 
attained on similar problems on iron and steel was 
recalled, however, both of which materials were 
corroded badly under salt water conditions, there 
was some hope for magnesium, which possessed 
such splendid properties and was so useful from the 
standpoint of light weight. He had seen enough 
of Mr. Sutton’s results to make him feel very 
optimistic concerning the ultimate success of the 
investigations. They in the United States were 
making every effort to co-operate in this matter. 
To these comments by Mr. Corse the President 
added that it was important to note the rapidly 
increasing importance of magnesium as a structural 
material. 

Dr. U. R. Evans remarked that the of 
strontium chromate in connection with protective 
coverings seemed rather new. The thing to note 
about chromates was that in neutral! solutions they 


use 


| gave good protection, while when acid solutions were 


involved they were reduced to soluble salts and 
actually stimulated corrosion. In experiments 
carried out at Cambridge, steel specimens coated 
with paints containing chromates gave satisfactory 
results during the summer months when the rain 
water was neutral. In the winter, however, when 
the rain was acid, the paints did not behave at all 
so well. While he fully agreed that in Mr. Sutton s 
hands chromates gave very good results, he must 
emphasise that they were very fickle friends. In 
some cases they made matters so much better and 
in other cases so much worse. 

Dr. L. Whitby said that the authors had stated 
that red pustules were formed, after exposure to 
sea water, on the enamelled surface of the specimens 
which had received selenium treatment, but the) 
had admitted that the amount of corrosion of the 
Dr. Bengough and 
years ago, and 
‘ red 
porous 


he had discussed this effect some 


pustules formed mainly on excessively 


| paints and were a sign of the self-healing properties 
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of the selenium. Each of the red pustules was 
thought to correspond with a pore in the paint film 
and was found to be formed by a transference of the 
selenium from the metal to the outside of the pore 
in the paint. They submitted, therefore, that their 
presence was an advantage rather than a disadvan- 
tage, since, without selenium, there would be, not 
innocent red pustules with no corrosion underneath, 
but definite blisters concealing corrosion. 

In the course of a very brief reply, Mr. Sutton 
stated that they bore in mind the solubility of 
chromates when selecting their pigments. Some 
bad results had been obtained in the case of a few 
stoving enamels, and it had been found that some 
of these were apt to develop acidity during stoving. 
This might account for some of the bad results 
obtained after the stoving treatment. 


The President then thanked the authors of all | erosion, to overcome which it was rebuilt higher and 


the papers for their contributions, and proposed 
votes of thanks to the Lord Mayor and Corporation 
of Newcastle-upon-Tyne, and to the Principal and 
Council of Armstrong College for the accommo- 
dation which they had kindly afforded for the 
meeting. Further votes of thanks to the firms 


and administrations who had thrown open their | to pass and at times considerable congestion extending 


works to the visitors, to all others who had contri- 
buted to the success of the meeting, and to the 
President, terminated the proceedings. 
afternoon, visits were paid to the 
The North-Eastern Marine Engineering Company, 
Limited ; Messrs. C. A. Parsons and Company, 
Limited ; and Messrs. A. Reyrolle and Company, 
Limited ; and to the Wallsend Shipyard of Messrs. 


Swan, Hunter, and Wigham Richardson, Limited. | 


In the evening, the members and ladies were 
entertained to dinner by the local 





VIADUCT ON 


HUMPHREYS 


| raising naturally increased the gradient to a maximum 
| of as much as | in 11 





| width between the 


In the route was through Bettws-y-Coed, involving an addi- 
works of Messrs. | tional distance of 16 miles between Bangor and Conway. 
| About five years ago, therefore, the Caernarvon County 
| Council, with the help of a grant from the Road Fund, 
| began a scheme of widening and diversion, of which 


reception | 
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| IMPROVEMENTS ON THE CHESTER- 
HOLYHEAD ROAD. 


One of the principal roads between England and 
Ireland has for centuries been along the rocky coast of 
North Wales and for an equally long time, the section 
near Pen-y-clip, between Penmaenmawr and Llanfair- 
fechan, has formed a bottle-neck for the traffic passing 
between the two countries. In the reign of Charles I 
it was reported that the road was in some places 
“scarce a yarde and a quarter or a yarde wide,” a 
state of affairs which may perhaps be, in part, attri- 
buted to the fact that the local surveyor was a hermit. 
Poor maintenance also seems to have been a feature 
of the road, which was constructed lower down the 
mountain in 1720 by the Duke of Ormond, and even 
the road which was built by Telford in 1811 at about 
the time he was engaged in erecting the bridges at 
Conway and over the Menai Straits was affected by 





higher up the face of the mountain. This continual 
, and eventually the limit of econo- 
mical relocation was reached, after no less than six 
roads had been made on the site. In addition, the 
walls on the sixth road was only 
11 ft., so that it was impossible for two wide vehicles 


on one side and Penmaenmawr 
The only alternative 


to Llanfairfechan 
on the other, was experienced. 


details are given below. This scheme has now been 
completed and was formally opened by the Minister of 
Transport, the Right Hon. L. Hore-Belisha, M.P., 


THE CHESTER AND HOLYHEAD ROAD. 


ENGINEERS, WESTMINSTER. 


to the coping level, with a base 25 ft. wide. This 
section forms the approach to a viaduct, the appearance 
of which will be gathered from the accompanying 
illustration. It consists of seven 80-ft, spans, the 
deck being some 70 ft. above that of the viaduct 
carrying the London Midland and Scottish Railway, 
which is also to be seen in the foreground, Above the 
new viaduct, the line of the road that has now been aban- 
doned is marked by telegraph poles, while higher up the 
mountain side are traces of the still earlier highways. 

The piers of the viaduct are 90 ft. high from foundation 
to road formation level, and are designed for a total 
theoretical loading of over 5,000 tons. They are built 
of concrete faced with Penmaenmawr stone, which 
dresses extremely well with a fine fracture and has a 
blue-grey colour. The quoins and voussoirs are made 
from local stone aggregate, being pre-cast. The arches 
are of reinforced concrete and the spandrel and parapet 
walls are also of Penmaenmawr stone, with or without 
a concrete backing. The road is carried on a reinforced 
conerete deck, which is surfaced with tar macadam 
and the kerbs are of granite from the Trevor quarries, 
At the eastern end of the viaduct the road is carried 
on reinforced-concrete beams which at the northern 
side are supported on a wall and at the southern side 
on the natural ground. 

At the end of this section the road again passes on 
to the natural rock and enters a tunnel 115 ft. long, 
in which it passes almost under the old road. This is 
followed by some 500 ft. of open road, which has been 
cut out of the hillside, extensive facing work being 
necessary to obviate risk from falling rocks, This open 
section is connected to the second or eastern tunnel, 
which is 180 ft. long and passes directly beneath the 
existing road at the sharp corner known as the “ Clip.” 
Both tunnels have an elliptical arch with a major axis of 
34 ft. and a rise of 9 ft. 5 in. to the soffit. They are 
lined with concrete, drains which are constructed under 








on Saturday, October 5. 
The new road begins at Gerizim Chapel on the 


the margins of the carriageway being built behind the 
lining to remove any external water pressure. Each 


| Llanfairfechan, or west, side of Pen-y-clip, and the site | of the portals is faced with Conway limestone. The 
of its first section coincides with that of the old road | last and most easterly section is that which joins 
| for a distance of about 450 ft., though it has been | the new road to the old. At this point a very deep 
widened to 27 ft. To effect this, a retaining wall | gulley had to be filled in by a retaining wall with a 
| had to be built as a support for the soft rock. Follow- | maximum height of 74 ft, from foundation level to 
September 12, was devoted to a motor-coach excur- ing this widening, the line of the. new road departs| coping. The ground behind was then made up to 
sion, and the Chesters Museum at Chollerford and | from that of the old and is supported by retaining | road level and, finally, the junction was effected, the 
the ‘oman Wall and Fort at Borcovicus were | walls, both on the north and south side, that on the | traffic being diverted on to the new road to enable 
visited. former being in one place 64 ft. from the foundation ' this to be done. 


committee, at the Royal Station Hotel, the guests 
being received by the president of that committee, 
Sir Charles Craven. The dinner proved a most 
enjoyable function. The whole of Thursday, 






















The maximum gradient on the new road is | in 20, 
the viaduct being almost level. The width of the 
carriageway is 27 ft. with a 5-ft. footpath on one side 
and A 2-ft. guard verge on the other to prevent 
vehicles from touching the parapet walls. 
sloped so that pedestrians shall not use it. 

At the same time, the Caernarvon County Council 
has eompleted a second improvement scheme at 
Penmaenbach 3} miles to the east of Pen-y-clip. At this 
point a narrow road ran round a blind bend known as 
the Giant Thumb, where it was exposed to rock falls. 
This road has now been replaced by a tunnel with a 
maximum head room of some 21 ft. and a minimum 
of 16 ft. at the curb line. It is traversed by a 27-ft. 
carriageway and a 4-ft. 9-in, path, with a guard verge 
on one side, At the western end, the main line tunnel 
of the London Midland and Scottish Railway was 
not far beneath the line of the road and great care had 
to be taken not to cause damage to it. It was also 
necessary to widen the approach road at the eastern 
end, and to build a new sea wall so as to give an ade- 
quate line of sight into the tunnel and also to 
reconstruct a railway bridge. As more light is re- 
quired in the tunnel during the daytime than at night, 
the installation is controlled by time switches. 

The consulting engineers for both schemes were 
Messrs. Howard Humphreys and Sons, 17, Victoria- 
street, London, 8.W.1, their resident engineer being 
Mr. A. B. Taylor, M.Inst.C.E., while the Divisional 
Road Engineer for Wales is Major 8. Evans, M.Inst.C.E. 
The contractor was Mr. M. A. Boswell, School-street, 
Wolverhampton. 








JAMES KEIR, 1735-1820. 


On September 29 it was just two hundred years 
since the birth of James Keir, native of Edinburgh 
but destined to spend most of his life in the Midlands 
as fellow savant of Boulton, Watt, and Joseph Priestley. 
His career is a wo interesting study to the 
engineer, for Keir, although primarily a chemist, was 
concerned at one period with looking after the famous 
Soho works, and was also engaged in industrial enter- 
prises such as a colliery and a glassworks. It was 
somewhat unfortunate that he should have lived in an 
era when 80 many great names were attracting all the 
attention in the world of chemistry. In a more barren 
age we should have more attention given by the 
historian to this army officer who became a successful 
manufacturer, yet retained sufficient liking for pure 
science to be elected a Fellow of the Royal Society 
and to contribute so much to the advance of chemistry. 

Like so many chemists of the past, Keir had decided 
on a medical career, although his studies to that end 
at Edinburgh University did not lead him to fulfil his 
resolution. Instead, he embarked upon military life 
and served in the Seven Years War in the West Indies, 
being promoted captain in 1766. 
period that he first showed that, no matter what his 
surroundings might be, he was to be studious and 


anxious to search after knowledge for its own sake. | 


He arose at four o’clock in the morning to read the 


classics, and was prepared to resign his commission | 


when his brother officers failed to show sympathy. 
Up to this point he had wandered at will and had shown 
no indication of settling down and of attaining eminence 
in science, 

The great change came soon after 1768 when he 
settled at West Bromwich to begin his double career 
as industrialist and chemist. The neighbouring town 
of Stourbridge with its glass industry which had been 
slowly developing for two centuries provided Keir 
with the first opportunity to show his ability in a 
managerial capacity ; and, after only one year’s work 
there, the product he made furnished the subject of 
his first paper presented to the Royal Society, viz., 

On the Crystallisation observed on Glass.” Keir 
may be said to have become a scientist in a day. For 
in the same year as his dissertation on glass he trans- 
lated Macquer’s Dictionnaire de Chemie, adding notes 
and other supplementary details and following this 


with a treatise on The Different Kinds of Elastic Fluids | 
It was about this time that his friendship | 


or Clases. 
with Matthew Boulton and James Watt grew strong 
enough for him to be offered and to accept the sole charge 


of the Soho works in the a»sence of Boulton and Watt. | 


’ 


Keir, * a mighty chemist end a very agreeable man’ 
as Watt styled him, gave up his glass trade to under- 
take this task ; yet he was unwilling to accept a partner- 
ship offered to him, for he was afraid of the financial 
risk. His interest in this new sphere of activities was 
just as great as that shown at Stourbridge. In the 
following year, for example, he had taken out a 
patent for a metal which could be forged when hot or 
cold and which was very similar to Muntz metal. 
Besides Boulton and Watt there were other celebrities 
to add lustre to the Birmingham scene of those days, 
such as Erasmus Darwin, lifelong friend of Keir, 
Franklin, Josiah Wedgwood, Small, and last of all 
Joseph Priestley. Keir and Priestley were two com- 


This verge is | 


It was during this | 
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| 

| parable personalities in certain respects. Both were | 
fond of the classics in their younger days, neither had 
any intention of becoming chemists, and both had | 
arrived in the chemical world just as Stahl, the father 
of the Phlogiston Theory, had ended his career. For 
| fifty years after Stahl’s death nearly every European 
chemist clung to the phlogiston idea; yet while 
Priestley, the originator of the very experiments which 
were to overcome that theory, clung to it stubbornly, 
Keir saw some weakness in it and had the courage to 
abandon his great project of producing a full chemical 
dictionary after having written a whole volume. 

Hand in hand with his theoretical studies, Keir was 
ever concerned with commercial ventures. With Alex- 
ander Blair he founded a works at Tipton., for manu- 
facturing alkalies from their salts and for making soap. 
At a later date he established yet a fourth industrial 
concern, this being the Tividale Colliery at Dudley, 
his partner being again Blair. This latest practical 
effort was undoubtedly the outcome of Keir’s great 
interest in the mineral sources of Staffordshire and the 
borders of neighbouring counties, an interest shown 
in the help he rendered to Stebbing Shaw with his 
history of Staffordshire. A paper read by Keir before 
the Geological Society on “* The Strata encountered in 
sinking a Pit at Tividale Colliery” was a further 
example of this combination of theory and practice. 
With such a versatile career in various industries and 
with his dissertations on “The Martial Character of 
Nations,” “‘A Mode of Defence of Great Britain 
against French Armies,” “‘ High Church Politics,” 
and a treatise on the art of war which was unfortunately 
burnt in a fire at the publishers, surprise might be felt 
at Keir being described as essentially a chemist. The 
answer is that not only were certain chemical manu- 
facturing processes his own invention, but that all his 
most distinguished papers presented before the Royal 
Society were of a chemical nature. These included 
papers on the Principle of Acidity, Fossil Alkali, on 
the Congelation of Vitriolic Acid, on the Decomposition 
of Water, and other like subjects. Electro-plating 
science was helped forward by his work, and there is 
evidence that Keir discovered the distinction between 
carbon dioxide and air independently of MacBride. 
If it had not been for the fact that attention was 
focussed on Joseph Priestley, on Watt and Boulton 
and other great men of that time, we would almost 
certainly have heard much more of James Keir as a 
chemist. 











|TRADE OF THE MEDITERRANEAN 


BRITISH COLONIES. 


| Tnoven the trade of the British territories in the 
Mediterranean Sea, Cyprus, the Maltese islands and 
| Gibraltar, may appear only a small item in international 
| trading accounts, the keenness evinced by foreign 
| countries to participate in it indicates the value which 
| they attach to it and to its future. Care and effort 
| will be well spent, therefore, in ensuring that whatever 
is possible shall be done to maintain, and improve, the 
British position. The largest of the British island 
colonies in this part of the world is Cyprus, essentially 
|a@ near-eastern country, with an improving, but still 
|low, standard of living, and a total population of 
| 347,959 in 1931, and possibly 10,000 more to-day. 
Nicosia, the capital, has a population put at no more 
than 23,507 in the latest returns. Agriculture is the 
principal occupation, but it is often affected by bad 
seasons and poor crops, following drought; the 
peasants are not infrequently in financial difficulties, 
and are unable to meet the onerous terms of money- 
lenders, or even the much more reasonable requirements 
of the Agricultural Banks, formed some years ago at the 
instigation of the Government. Much thought is at the 
present time being given by the authorities to the 
subject of water supply and irrigation. Underground 
water is known to exist, but the problems of raising it, 
and making it available, are by no means easy of 
solution. Co-operative action for the purposes of 
schemes for larger supplies for communal use is often 
difficult to secure, and individual farmers are frequently 
too poor to instal the necessary equipment to meet 
their own requirements. Steps now being taken by 
the authorities promise to effect substantial improve- 
ments in the next few years. Some few months ago, 
a large supply of water was discovered in the Kyrenia 
hills, which if its flow should continue, and prove likely 
to be permanent, will be made use of for the capital ; 
any such scheme will involve a considerable demand 
for pipes and plant. When problems of land tenure 
and agricultural credit are substantially solved, and 
irrigation water supplies are brought into use, improved 
shipping facilities to the United Kingdom and other 
markets will probably become necessary, particularly 
for citrus fruits. The mining of cupreous pyrites is 





an activity of considerable value to the island, and there 
is some production, mainly for export, of asbestos, 
terra umbra and gypsum. Exports of pyrites were 
only worth 142,458/ in 1934, compared with 195,7791. 
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in the previous year. The British demand fell 
substantially, and of the major purchasers, Italy, 
Germany and Holland in order, only the last-named 
country showed an increase. Last year, the United 
Kingdom took only one-half the amount of asbestos, 
as compared with 1933. Germany greatly increased 
her demands, and the American figures were larger, 
though the rise was not so considerable. 

A Department of Overseas Trade Report 
Economic Conditions in Cyprus and Malta, with a not: 
on the Trade of Gibraltar, prepared by Mr. J. Bb 
Greaves (Stationery Office. 2s. 6d. net), brings to 
light a good many changes in imports into Cyprus, 
particularly in articles classed as wholly or mainly 
manufactured. The increase in this category alone 
was from 756,5131. in 1933, to 974,866l. in 1934, and it 
is satisfactory to note that increases from the United 
Kingdom in the last two years have been striking, 
while last year other Empire countries also showed an 
improvement. The branches of trade responsible for 
these changes were machinery, iron and steel, and 
textiles from the British Isles, while Australian flour, 
Indian cotton goods and Canadian motor cars were 
responsible for improvement in the Empire position 
A large part of the business done with non-British 
sources was not competitive with United Kingdom 
products. Roumania, for instance, supplied oil and 
timber, and the goods taken from Turkey, Bulgaria 
and Egypt, while of different types, have the same 
characteristic. Keen. competition is to be faced, 
however, from Italy, France, Greece, Japan, Holland 
and Czechoslovakia in non-engineering manufactures, 
as well as from certain other countries in products ot 
more concern to readers of ENGINEERING. Germany, 
for instance, supplies machinery, hardware and 
cutlery, iron and steel manufactures, and electrical! 
goods. Belgium also sends iron and steel, and the 
United States of America supplies machinery, ani 
motor cars and their parts. In bars, sections, steel 
plates, and non-galvanised sheets the United Kingdom's 
trade only represented 2,3211, compared with 11,807/ 
for Belgium and 2,137. for Germany. In other iron 
and steel our position proved much more satis- 
factory, for Great Britain had about 90 per cent. of 
the trade in tubes and pipes, and only slightly less 
than that proportion of the requirements of galvanised 
plates and sheets. The nail trade is practically divided 
between Belgium and Italy. Germany does the 
greatest business in hardware and cutlery, with one 
third of the total, but the United Kingdom has a gooil 
second place. The trade in agricultural implements 
and tools is increasing, and should continue to do so 
for some time. Here, the order is United Kingdom 
first, and Germany second. It is considered that 
there should be a market for a small hand winnowing 
machine, and for a cheap light iron plough, supplies of 
the latter being obtained at present from Continental 
sources. Some headway has been made by the Home 
producers in wresting trade in industrial tools from 
Germany, but that land of origin still holds the premier 
position, though its participation fell last year from 
58 to 38 per cent. of the total. Mining machinery 
accounted for 78,9761. and 90 per cent. of the business 
in this line was done by United Kingdom firms. 
Practically all the oil engines and pumps were likewise 
obtained from this country. In the unspecified 
machinery classification more than 60 per cent. was 
last year of British origin. It is interesting to note 
that the possession of British machinery is stated in 
the Report to be a matter of some pride with the 
Cypriots; evidently the people are capable of some 
appreciation of quality and reliability. The motor cars 
that have been imported into Cyprus in recent years 
were predominantly British. In commercial vehicles, 
small or medium sizes are preferred on account of the 
roads not being wide enough, nor the bridges strong 
enough, for heavy lorries, 

The Maltese Islands are five in number, Malta itself, 
with an area of 95 sq. miles, being the largest. The 
others are Gozo, Comino, Cominotto and Filfla. As an 
important naval and air base, Malta has a service 
population, the presence of which is a dominant factor 
in its economic and social life. The only town ol 
commercial importance, Valletta the capital of Malta, 
has a population of 80,000, while the census of 1931 
showed the total of the five islands as 241,621. The 
main industry is agriculture, and in Gozo, where the 
conditions are the more favourable, practice is more 
advanced. Little use is made, however, of modern 
methods or machinery. Potatoes are the most 
important item in the exports. On the import side, 
trade to the extent of 27-7 per cent., amounting to 
nearly one million pounds in value, was done with the 
United Kingdom. Goods wholly or mainly manu- 
factured accounted for 565,731I. of the United Kingdom 
total, this being 43-9 per cent. of the total for this 
classification. Competition has to be met from Ital) 
in motor cars, and metals. In the same categories the 
United States participated, as well as in radio sets. 
Belgium supplies metal and metal manufactures, but 
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Germany is losing much of her trade in manufactured 
goods. In the coal trade Germany did some business, 
second in fact in amount to Great Britain, but such 
supplies are all employed for bunkering German ships, 
which call at Malta. The bulk of the timber require- 
ments are procured from Jugoslavia and Austria. 
The favour shown to the Belgians for galvanised 
tubs is said to be largely due to their extra depth and 
their brighter finish. A considerable factor in the 
Malta markets, consists of the Navy, Army and Air 
Force Institutes which supply goods to service officers 
and men and their families. These were the largest 
buyers in Malta, and of the material they imported 
and subsequently supplied to ships in 1934 of a total 
value of about 144,0001., perhaps 20,0001. represented 
manufactured goods. The small area of the Maltese 
Islands, the limitations of their agriculture, and the 
inevitably restricted nature of their manufacturing 
activities, combine to preclude any very large 
economic development. 

At Gibraltar, new coal-handling machinery was 
brought into service in 1932, and, at the same time, 
freedom from port dues was accorded to all ships 
calling solely for bunkers, or bunkers, water and stores. 
While there has been some loss of port revenue, the 
effect of the change on the coal trade has been very 
marked. Bunker coal was supplied to the extent of 
187,510 tons in 1932, 248,188 tons in 1933 and 484,169 
in 1934, all of which was procured from 
United Kingdom pits. 


tons 








AN UNUSUAL EXCAVATOR JOB. 


THE accompanying illustration depicts such an 
unusual piece of excavator work that it will doubtless 
interest many of our readers. Recently a small }-cub. 
yard shovel was delivered by Messrs. Ruston-Bucyrus, 
Limited, of Lincoln, to Messrs. Bayliss Brickworks, 
Limited, Birmingham, and when the driver in charge 
of the machine arrived he found no way down to the 
working face, which was at bottom of the quarry. He 
thereupon commenced to dig a zig-zag ramp down the 
60-ft. face, and completed this in three days. The 
machine is shown just about to run off the ramp on to 
the quarry floor, thus being delivered on the site. The 
incident is a good illustration of the fast digging 
qualities of this small machine, as well as of its mobility 
and stability. . 








INTERNATIONAL EXHIBITION OF 
INVENTIONS. 


ux eleventh International Exhibition of Inventions, 
which opened at the Central Hall, Westminster, London, 
S.W.1, on Wednesday, October 2, will close to- 
morrow (Saturday). In the new-inventions sections 
there are some 200 exhibits, these being divided 
ito five groups: Domestic and household, labour 
Saving, mechanical, electrical and wireless, building 
and housing, and miscellaneous. Of these, curiously | 


being mainly devices for facilitating station identifica- 
tion or for the more accurate tuning of wireless sets. 
Tt does not, however, seem yet to be realised that the 
more obvious ways of solving an engineering difficulty 
have been tried before and that there are probably good 
reasons why they are not in general use. Moreover, 
there is little point in wasting time over devices 
which a cursory study of the simplest physical laws 
would show to be impracticable. There also seems 
to be a reluctance to tackle such “ unsolved ” pro- 
blems as still exist and a tendency to compete with 
well-tried patterns of, say, lock nuts, carburettors, 
silencers, oil-cans, turbines, gearing and lifting tackle, 
which, though they may not have reached perfection, 
have at least been tried out in service. In the domestic 
and building sections, some of the exhibits are, how- 
ever, quite practical, though here again the difficulty 
is going to be to secure a place in a market which 
is often already occupied. 

Without attempting to give a full review of what is 
exhibited, mention may be made of a “ high vision ” 
motor car in which the windows are carried up beyond 
the margin of the roof, thus giving a considerably 
extended field of vision and enabling a large sector 
of the sky to be seen. Another exhibit is a crankshaft- 
grinding tool which is intended for mounting on the 
tool-holder of a lathe, so that the grinding-wheel face 
is parallel with those parts of the shaft to be ground. 
While the crankshaft is slowly rotated, the grinding 
wheel can be fed by the lathe slide rest and can be 
traversed from side to side or raised and lowered. 
A guide frame on a throw journal controls the movement 
of the grinding wheel, while the journal itself is being 
ground. Economy in petrol consumption is the object 
of a flange which is inserted in the induction pipe. 
This flange is fitted with a slide which operates a plate 
valve, so that a number of small jets are uncovered, 
Air is then drawn in through the jets and impinges 
on the column of mixture during its passage from the 
carburettor to the engine, thus, it is claimed, accelerat- 
ing the vaporisation and ensuring complete gasification. 
When the speed of the engine increases, as when run- 
ning down hill, the slide can be closed and a braking 
effect obtained, It is stated that in this way a reduction 
in lubricating oil consumption is obtained and carboni- 
sation prevented. As the slide can be locked, tamper- 
ing with the car is prevented. A catch fitted into the 
face of the rail and counter-balanced so that in its 
normal position it is raised above the rail surface, 
is intended to prevent vehicles running back down an 
incline, It is arranged so that as the ascending vehicle 
passes over it, it is depressed and allows free passage, 
but as it immediately returns to its normal position, 
it acts as a stop to a descending or runaway vehicle. 
In the building section, there is a design for a con- 
tinuous kiln for blue bricks, tiles and facings, in which 
the flue of one chamber is led through the sides of 
its neighbour, thus enabling the contents of the latter 
to be pre-dried before firing. When firing is completed 
in the first chamber, it is begun in the second, the 
flues of which are similarly connected to the third. 





ugh, the electrical group is the smallest, the exhibits | even, production is speeded up, and ground space 


In this way it is claimed that not only is a reduction 
in fuel costs obtained, but that the firing is more 
is | 





saved. An ingenious anti-splash device for taps, 
which might also be applied to fire hydrants, consists 
of a strip of corrugated stainless steel or phosphor- 
bronze which, when rolled up into a cylinder, provides 
a number of small tubular ducts. When this plug 
is inserted in the tap, it has the effect of converting 
the turbulent flow into a number of jets which coalesce 
into one smooth stream, with hardly any reduction 
in the initial pressure. Before insertion the plug 
is secured by a temporary ring, but this is subsequently 
removed, the springiness of the metal being sufficient 
to hold it in place in the nozzle. An arrangement for 
securing the rapid construction of furnace arches 
and walls, and for permitting the easy replacement 
of the damaged blocks without disturbing their neigh- 
bours, consists in supporting each block independently 
from a beam by a loose hanger and roller. This also 
allows free expansion. 

It may be added that these “new inventions ” 
are distinguished by numbers only and we have 
adopted a similar reticence. Those interested are, 
however, invited to fill in an inquiry card, or to apply 
to the Institute of Patentees, 10, Victoria-street, 
London, 8.W.1, by whom the exhibition is organised. 








THE PRINTING WORKS OF THE 
WALTHAMSTOW PRESS, LIMITED. 


THE new printing works of Messrs. The Walthamstow 
Press, Limited, at Guardian House, Walthamstow, 
London, E.17, which were formally opened on Monday, 
October 7, by the Lord Lieutenant of Essex (Brigadier- 
General Sir Richard Colvin, K.C.B.), are a good example 
of modern lay-out and equipment, and indicate how 
the business of the firm has increased since its estab- 
lishment twelve years ago. 

The building has a frontage to Forest-road and 
consists of a two-storey structure of moderate width, 
behind which a much larger area is occupied by the 
printing works proper, the whole of the latter being on 
one floor. The ground floor of the main building is 
mainly taken up by a reception hall, above which 
are the general offices and board room, while on the 
second floor are the editorial offices of the Walthamstow 
Yuardian. Immediately behind the office block on 
the ground floor is the rotary press room, which has 
been constructed so that should it be necessary 
at a later date the offices can be extended over 
it. This room contains one of Messrs. Hoe and 
Company’s latest type of machine, incorporating two 
folders. One of these is of the high-speed type 
for full-sized newspapers, while the other is designed 
for the production of smaller work, such as quarto 
magazines, catalogues and leaflets. By suitably 
arranging the gearing, it is possible to allow the reel 
to be fed from the lower unit and printed in black ink, 
while the upper unit subsequently provides for printing 
in red. The lower unit is also fitted with “ fudge 
boxes.”’ Provision is made for carrying three reels at a 
time, only two of which are in use, while the third 
can be brought into action almost immediately when 
one of the others is exhausted. The machine is elec- 
trically driven by equipment supplied by Messrs. 
J. and H. Holmes and Company, Limited, Newcastle- 
on-Tyne, the motors being housed in pits and driving 
through chains. The switchgear is of the Reyrolle 
armour-clad type, and is controlled from a central pillar. 
Behind the rotary press room is the foundry, which 
is equipped with a gas-heated metal pot, the contents 
of which are pumped into a casting box for the produc- 
tion of the usual stereo castings from a flong. It also 
contains the other machines which are necessary for 
truing up the plate. The main printing hall, which is 
still farther to the rear, is without stanchions of any 
kind and is both light and airy. On one side is an 
enclosed bay containing the type-setting machines and 
readers’ room, while on the other are the mangles and 
hot steam presses. Considerable space is occupied in 
the centre by the type composing frames and “ stones,” 
while there is also a complete equipment of smaller 
printing machines, as well as of folders, stitchers and 
guillotines, all of which are electrically-driven. Finally, 
the packing bench is arranged to give easy access to the 
loading bay outside the factory, at which the vans are 
drawn up. 





= 





Pusiic Works, Roapvs anp TRANSPORT EXHIBITION. 
—The eighth Public Works, Roads and Transport Ex- 
hibition will be held at the Royal Agricultural Hall, 
Islington, London, N.1, from November 18 to 23. We 
understand that upwards of 300 British firms will be 
represented by a display of modern material, apparatus 
and ye ee used in the various branches of municipal 
and public-works services. The exhibits will include 
road-making material, traffic signs and safety devices, 
heavy excavators and trench diggers, rock and ore 
crushing machines, tarmacadam plant and municipal 
vehicles of various types. The offices of the Exhibition 
are at 13, Victoria-street, London, 8.W.1. A congress is 





held concurrently with, and in the same building as, the 
Exhibition and a programme of the proceedings will 
be issued shortly. 
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LABOUR NOTES. 


Tue Minister of Labour estimates that on Septem- 
ber 23, 1935, there were approximately 10,435,000 
insured persons of between 16 and 64 in employment in 
Great Britain. This was 11,000 more than a month 
before, and 192,000 more than a year before. There was 
an improvement in employment, between August 26 and 
September 23, in coal mining, the woollen and worsted, 
hosiery, tailoring, boot and shoe and pottery industries, 
iron and steel, and metal goods manufacture, and the 
motor-vehicle, cycle, and aireraft industry. On the 
other hand, employment declined in hotel and boarding- 
house service, the distributive trades, building an 
public- works contracting, shipbuilding and ship-repair- 
ing, and general engineering. 


On September 23, 1935, the numbers of unemployed | 
persons on the registers of employment exchanges in 
unemployed, | 


Great Britain were 1,576,425 wholly 
208,845 temporarily stopped, and 83,340 normally in 
casual employment, making a total of 1,958,610, This 
was 10,646 more than the number on the registers on 


August 26, 1935, but 123,377 less than a year before. | 


The total on September 23, 1935, comprised 1,553,230 
men, 69,205 boys, 280,327 women, and 55,848 girls. 


Of the persons on the registers on September 23 | 
| 


last, about 47 per cent. were applicants for insurance 
benefit, and about 37 per cent. for unemployment 
allowances, while about 16 per cent. were uninsured or 
were for other reasons not entitled to apply fer benefit 
or unemployment allowances. In the case of about 
45 per cent. of the total of 1,657,047 persons on the 
registers who were applying for benefit or unemploy- 
ment allowances, the last spell of registered unemploy- 
ment had lasted less than six weeks ; for about 57 per 
cent. it had lasted less than three months, and for 
about 66 per cent. less than six months. About 23 per 


cent. of the total had been on the register for 12 months | 


or more. 


At last week's meeting in Brighton of the Labour 
Party, the following resolution, which was moved by 
Mr. J. R. Clynes, was adopted : That this Confer- 
ence, recognising to the full the serious plight of the 
mineworkers, and their rightful claim to improved 
wages and conditions of employment, calls upon all 


sections of the Labour movement to give every possible | 


support to the Mineworkers’ Federation of Great Britain 


in the campaign they have launched, and appeals to | 


the general public to realise the justice of the miners’ 
demands.” The national position, Mr. Clynes said, 
might be seriously disturbed in the future unless there 
was a settlement on satisfactory lines of the claims 
which the miners were pressing. The troubles of the 
miners had been endless, and yet, viewed from the 
standpoint of indispensability, they should have the 
best consideration which could be given to any body 
of workers, They were struggling to get nearer to 
that standard of living wage which was the least part 
of their due. 


Speaking in support of the resolution, Mr. Jones, the 
president of the Mineworkers’ Federation of Great 
Britain, said that the miners held the employers 
themselves responsible for the alleged inability to pay 
them a proper economic wage. The policy of the 
employers had been that of profiteering in times of 
scarcity and the distribution of unwarrantably high 
dividends at the expense of the necessary equipment, 
while they had tended to cling to old-fashioned compe- 
titive methods and had disregarded the factors which 
were likely ultimately to shape the destiny of the coal 
industry. This head all contributed to weaken the 
economic structure of the industry. In 1924, the wages 
cost to the industry was 167,797,0001., and, in 1934, 
it was 85,289,0001., a reduction of over 82,000,000/. 
The wages cost per ton of coal was 12s. 1}d. in 1924, 
and in 1934 it was 8s, 7d. During that period the 
miner, through his wages, had subsidised every one 
who purchased coal at reduced prices. 


The conference also endorsed the pages of the execu- 
tive’s report dealing with the coal and allied industries. 
This called, Mr. Clynes »vomted out, for the complete 
unification of the coal industry, under public ownership 
and control. 


Ln the course of an article on the proceedings of the 


Margate Trades Union Congress in the October issue | 


of Labour, the organ of the Trades Union Congress and 


Labour Party, Mr. Charles Dukes, the general secretary | 


of the National Union of General and Municipal 
Workers, says :—‘“ Congress showed clear signs of 


appreciating the underlying causes of world conflict. | 


Those who believe that international competition can 


produce a balanced economy would do well to ponder | 


the evidence which was revealed during the Congress 


E 


EN 
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| debates. We are face to face with an excess of products 
and restricted purchasing power, which has resulted in 
universal unemployment and short-time working, and 
|we have the new phenomena of ‘derelict areas’ 
(abandoned only because demand cannot be related 
| to want). The shorter working week has been made 
| a desperate imperative by technological development ; 
| yet it is opposed by employers and politicians. Con- 
| gress debated this question fully conscious of the 
pitfalls associated with the shorter working week and 
|a high wage economy. The ‘share work’ policy has 
| receded, and a fuller understanding of the lack of 
balance between production and purchasing power is 
| now being discerned. It is futile merely to give workers 
time away from work when the pri need of the 
| home is enhanced purchasing power. e are already 
| suffering too much from over capital expenditure to 
|support a policy which stabilises wages and spreads 
| the purchasing power over a greater number.” 


It was mentioned in these Notes a week ago that 
an American firm of shoe manufacturers had arrived 
at an agreement with their employees providing for an 
annual salary contract plan under which each worker 
is guaranteed 52 pay cheques a year, based on 48 weeks 
of 40 hours each. Other advantages of the arrange- 
ment are stated to be that if economies are effected 
through labour-saving devices or other means, the 
workers will benefit, as the “ profits "’ of such economies 
will be returned to them at the end of the year as 
additional income. The workers will, therefore, profit 
by, rather than have anything to fear from, thie intro- 
| duction of labour-saving machinery. A profit-sharing 
|and pensions scheme, which has been in operation for 

I8 years, is not affected by the new arrangement. In 
commenting on the plan, the president of the company 
| expressed the opinion that the great need of labour | 
| was an adequate yearly income rather than high piece 
or hourly rates, which are, in this particular trade, 
subject to seasonal hazards. 


(Oct. 11, 1935. 


The, amount of. insurance which employees are 
allowed to carry will not be reduced because of decrease 
in rates of pay after the insurance is issued, but it will 
be increased in case the normal annual earnings of an 
employee are increased to such an extent as to increase 
the amount of insurance for which the employee may 
apply under the schedule. Contributions from em. 
ployees will be deducted from salary or wages beginning 
with the month for which insurance is issued. Insur- 
ance will be issued without restriction as to age, 
occupation, sex, or physical condition, and without 
medical examination unless the insurance was not 
applied for by July 1, 1935, or, for those who become 
eligible later, within 31 days thereafter, in which case 
they will be required to pass a medical examination 
satisfactory to the insurance company. In the event 
of the enactment by the Federal, State, or othe: 
Government of any law or laws providing for insuranc; 
on the lives of any employees to whom insurance 
shall have been issued in accordance with the plan, 
the amount of such last-mentioned insurance wil! be 
reduced by the amount of insurance which the employer 
shall be entitled to receive under any such law or 
laws. 


Steel Facts, a publication of the American Iron an 
Steel Institute, gives some interesting figures relating 
to the ownership of the shares of United States steel 
making undertakings. The statistics have been taken 
from the report of an inquiry covering more than 93 per 
cent. of the steel-ingot producing capacity of the 
country. Thirty-three companies, with 39,000,000 
shares. outstanding, are owned by a total of 470,464 
stockholders, of whom 301,002 are individual share- 
holders possessing from one share to 20 shares each. 
A total of 111,223 stockholders possess between 20 
and 100 shares each, while only 58,239, or 12-4 per cent., 
possess more than 100 shares each. In the group 
owning more than 100 shares are included many 
blocks of shares held by insurance companies, invest- 
ment trusts, stockbrokers and other large purchasers 
of securities for the benefit of individual customers. 





Addressing the members of the Industrial Co-Partner- 
| ship Association at a luncheon in London last week, 
Viscount Cecil of Chelwood said that he would be glad 
| to see employees having some kind of share in the 
| government of industry, and some kind of responsi- 
bility. It was plain to him, he went on to say, that 
not only in this country, but all over the world, the 
| State was going to take a larger share of, and interest 
in, industry. They saw this happening in all directions, 
including changes in the fiscal system and various 
schemes for more direct control of certain activities, 
like the wireless and telephone companies. In many 
countries which remained attached to the capitalist 
system the movement had gone even further. 


The latest issue of the American Bureau of Statistics’ 
Monthly Review describes a new group life-insurance 
plan which has been adopted by the United States 
Steel Corporation. The scheme was offered to employers 
on April | last, on condition that at least 75 per cent. 
of the eligible employees should have adopted it and 
applied forinsurance by July 1. The offer was accepted 
by 176,290 employees or 90-8 per cent. of the total 
number. The policy totals about 293,000,000 dols, 
and the cost will be borne jointly by the employees 
and the Corporation. Employees eligible under the 
plan include (1) employees actually at work; (2) 
employees absent because of illness or other physical 
disability, or because no work is available, immediately 
upon resuming work ; and (3) new employees, immed- 
iately upon commencing work. The insurance written 
under the plan will be placed with such representative 
insurance company or companies as may be selected 
by the Corporation from time to time. 


The insurance is in the form of renewable term 
insurance, and will continue only during the term of 
an employee's active service with the Corporation or its 
subsidiaries. The insurance ceases upon termination 
of employment for any cause, including retirement on 
pension or otherwise. This provision is particularly 
ealled to the attention of employees, so that they will 
| not be misled into thinking that this limited form of 
|insurance is an adequate substitute for regular life- 

insurance policies, which they already have, or may 
| contemplate taking out in the future. Employees may 
apply only for the exact amount of insurance deter- 
mined by their normal annual earnings. The Corpora- 
tion will pay all premiums and expense of administra- 
tion subject to certain contributions by employees. 
The amount of insurance, and the cost to the employee 





The records of 19 of the 33 companies show that 71,944 
employees are in the group holding less than 20 shares 
each and constitute one-fifth of the total number of 
stockholders in the 19 companies. 


Mr. William Green, president of the American Federa 
tion of Labour, stated, in the course of a wireless broad- 
cast the other day, that in the opinion of the Federation, 
the permanent solution of the unemployment problem 
could only be brought about through a reduction in the 
hours worked per day and per week, so that the amount 
of work available might be more widely distributed, 
and through the development of mass-purchasing 
power, so that the consuming ability of the nation 
might more nearly correspond with its facilities of 
production. *‘ Our country,” Mr. Green said, “ must 
choose between the maintenance of a permanent 
army of unemployed, dependent for relief upon our 
Government, or the creation of work opportunities 
through an adjustment in working time, so that self- 
respecting working men and women may earn a living 
for themselves and their families. Labour makes 
its choice. It prefers to see men and women employed, 
earning a livelihood, rather than to be fed as the wards 
of the Government. For this reason Labour insists 
upon the acceptance of its sound economic philosophy, 
the thirty-hour work week and the payment of high 
wages, with the resultant creation of a high mass- 
purchasing power.” 


The four-shift system is now prescribed in Bulgaria 
for all factories in which operations are continuous. 
Hours of work per shift are fixed at six in the day 
(without a rest period or other break). Under this 
system, work on Sundays and public holidays is not 
prohibited. The Minister of Economic Affairs will 
specify the industries to which the new scheme is to 
apply. Technical staff will in any case not be covered. 
As regards seasonal operations carried out in the open 
air and therefore dependent on the weather (except all 
building operations), hours of work may be increased 
to ten in the day after consultation between the 
Ministry and the employers’ and workers’ organisation 
concerned. Two hours of this total will be considered 
as overtime and paid for at additional rates propor- 
tionate to those payable for an eight-hour day. 








Wetpinc Equipments: Erratum.—By an _ unior- 
tunate transposition of titles, the welding sets exhibite« 
by Messrs. Fuller Electrical and Manufacturing Company, 
Limited, of 5, Chancery-lane, W.C.2, recently, at Olympia, 
and referred to on pages 327 and 328 ante, have been 





per month, ranges from insurance of 1,000 dols. costing 
the employee 75 cents per month on normal annual | 
earnings of 1,250 dols. or less, to insurance of 5,000 dols. | 
for annual earnings of more than 4,750 dols. at a cost | 
| of 3-75 dols. per month. 


confused. The single-operator set described first is 
really illustrated by Fig. 129, Plate XXVI, instead of 
by Fig. 128, as stated, while Fig. 128 refers to the secon 
description, of the company’s standard 15-ampere to 
350-ampere arc welder set. 








OcT. II, 1935.] 


ENGINEERING. 





403 











AT HIGH FREQUENCIES. « 


in a resonant circuit. 


an oven. 


0 Fig.1. 
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second a conductivity effect is the predominant factor 
in determining the shape of the power factor-frequency 
curves, whilst above that frequency the shape of the 
curves is governed by the effect of the permanently 
polarised molecules present in the material. 

The samples used were porcelain, plate glass, Pyrex 
glass, tulip wood, tulip-wood paper, tulip-wood paper 
varnished with shellac, pure rubber, vulcanised hard 
rubber, ebonite, Pernax, Paxolin, and red fibre. All 
the samples, except the paper, were in sheet form, 
about 6 in. square by % in. in thickness. The paper 
samples were made up of 12 sheets 5 mils. in thickness. 
These were placed in the electrode clamps and left until 





* Paper read before Section G of the British Associa- 
tien at Norwich on Monday, September 9, 1935. 





THE PROPERTIES OF DIELECTRICS, 


By B. A. Suarpe, Ph.D., and B. J. O’Kaneg, B.Eng. 

MEASUREMENTS of the electrical properties of a wide 
+a range of dielectrics have been made, and the results 
‘) show the variation of permittivity and power factor 
oh with both frequency and temperature. The frequency 
B range used was from 10* to 10’ cycles per second, the 
measurements being made by the method of substitution 
The temperature range was 
- from atmospheric (about 17 deg. C.) to 110 deg. C. 
‘ the sample, electrode clamps, &c., being contained in 
It is shown that below 250,000 cycles per | inside with asbestos sheet. 





the capacity reached a steady value. 


desiccator. 
amount of moisture. 


all the moisture had been driven out. 


after each drying. 





Figs. 1 and 2. 











The samples 
were conditioned by keeping them at a temperature of 
110 deg. C. for a day and allowing them to cool in a 
The red fibre was allowed to soak in water 
for 24 hours, so that it would absorb the maximum 
It was then gradually dried, 
readings being taken after each successive drying, until 
The amount of 
moisture in the fibre was determined by the difference 
between the final weight of the dry fibre and the weight 


The general design of the test enclosure is shown in 
It consists of a metal box lined on the 
The two dividing sheeis 


were of seven-ply wood to prevent warping taking place. 
The distance pieces b, b', were threaded brass rods. The 
reason for using brass distance pieces will be shown later. 
The main electrodes c, c!, were flat brass plates, 12 cm. 
in diameter, the lower plate being screwed to the frame- 
work a’. A jin. threaded rod r was tapped into the 
top plate c and soldered to it. This passed through a 
brass sleeve d, which was held to the top frame a by 
lock nuts e, e. Two stops f, f!, also passed through the 
top frame to prevent the top plate c from rotating while 
the height of the plate was being varied by the milled 
head g. Pressure was applied to the sample by the 
spiral spring A. The thermo-junction was clamped 
between the lower plate and the tinfoil on the sample. 
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c, d, which act as baffles, run the whole width of the 
box, but stop short at the top and bottom, leaving gaps 
of 2 in. for the circulating air. The two heaters a, b, 
which are in parallel, consist of ordinary spiral heater 
wires, suspended from insulated terminals, and run the 
full width of the box. Due to the baffles c, d, the air 
will circulate over the sample as shown by the arrows. 
Flat dishes of sulphuric acid, e, f, are placed in the 
air flow to ensure that the air is kept dry. The tempera- 
ture was measured by means of a thermo-junction 
clamped between the sample and the lower (earthed) 
plate, the leads being taken through a narrow-bore 
glass tube on the side of the tin, to a galvanometer. 

The electrodes consisted of discs of thin tinfoil, 
2 mils. in thickness, cut to size and attached to the 
sample by means of a thin film of vaseline. The 
advantage of this method is described in a previous 
paper by the authors.* The electrode clamps are 
shown in Fig. 3. The main portions of the clamps a, a’, 





* Journal I.£.E., vol. 75, p. 456. 
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When first constructed the end pieces were made of 
slate. It was found, however, on using the clamps as 
an air condenser, that when the temperature of the 
oven was raised, the capacity altered. This was due to 
the unequal expansion of the threaded rod r and the 
end pieces. The brass plates themselves would also 
expand. The end pieces were therefore made of 
brass rods b, b', soldered to a plate p at the top and 
clamped by nuts z, z', at the bottom. The free length 
for expansion was therefore 1, which differed from the 
free length of the threaded rod r and the electrodes by 
the width of the air gap. The maximum error which 
could occur in the capacity over the whole temperature 
range (100 deg. C.) was estimated to be not more than 
0-1 per cent. To test this, the assembly was used as 
an air condenser and the temperature raised. No 
difference in the capacity could be detected. 

The circuit diagram is shown in Fig. 4. The resonant 
circuit is fed from a small valve oscillator, the circuit 
of this being shown simplified as C, L,. The resonant 
circuit consisted of a coupling coil L,, a fixed inductance 
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L, a variable air condenser C and either the test con- 
denser C, or a variable standard air condenser C,, 
these latter being brought into or out of the circuit by 
the mercury break switch 8. In series with the 
standard air condenser C, was a non-inductive resistance 
box R. The current in the circuit was indicated by a 
Duddell thermo-galvanometer G connected across the 
shunt X. The inductances L, L,, L,, consisted of 
ordinary wireless-tuning coils. 
a special type having a very low power factor. 

The procedure for measurement was as follows: 
The switch S was closed so as to include the test 
condenser in the circuit and the condenser C varied 
until the resonant point was reached. This gave a 
galvanometer reading of, say, 0,. The switch was then 
changed over and the standard condenser C, varied 


until resonance was again reached, the galvanometer | 


reading being, say, @,. As there is a negligible loss in 
the condenser C,, the reading @, will be greater than @,. 
The resistance box is then varied until the reading @, 
is equal to 6,. The capacity of the condenser C,, 
which is accurately calibrated, will give the capacity 


Fig.9. 
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of the test sample, and the reading on the resistance 
box R will give the effective series resistance of the 
sample. The power factor is then : 

. RC a, 
X 

where X is the capacity resistance and @ = 22 » fre- 
quency. In order to correct for any loss in the elec- 
trodes and leads, the sample was removed from the test 
condenser, and the procedure was repeated and the 
loss calculated. 

Variation of Power Factor and Permittivity with 
Frequency.—Figs. 5 to 8 show the variation of power 
factor with frequency, and Fig. 9 gives the variation 
of permittivity with frequency. 


lain, plate glass, Pyrex glass; (ii) pure rubber, hard 
rubber, ebonite ; (iii) Pernax, Paxolin ; (iv) tulip wood, 
tulip wood paper, varnished tulip-wood paper. The 
curves for the first group (Fig. 5) show that the power 
factor decreases gradualiy with frequency, no maximum 
points being present in the range considered, except 
in the case of the porcelain. It has been shown by 


The condenser C, was 


It will be seen that | 
the samples fall into four groups, namely :—(i) porce- 


| to the addition of sulphur. It will be noted that, 
all these curves are falling rapidly at 10’ cycles per 
second, which suggests that at higher frequencies the 
power loss will be small. Both curves in Fig. 7 at 
first drop rapidly with increasing frequency until 
a minimum point occurs at about 300,000 cycles 
per second. They then rise to a maximum, which 
occurs at 2-5 megacycles per second in the case of the 
Pernax and at 4 megacycles per second for the Paxolin. 
The curves for tulip wood and tulip-wood paper, 
Fig. 8, are similar, whilst the addition of varnish 
increases the power factor at low frequencies. The 
curves for permittivity plotted against frequency, Fig. 9, 
fall slowly as the frequency increases, the fall being 
greatest in the case of Paxolin. 

Variation of Power Factor and Permittivity of Red 
Fibre with Moisture Content. 
also made with red fibre to determine the effect of 
varying moisture content in the sample. 
are shown in Fig. 10, giving the variation of power 
factor with frequency for various percentages of 
moisture. Curves are also given in Fig. 11 for the 
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| variation of permittivity with moisture content at 
| various frequencies. It will be noted that the addition 
| of moisture has a considerable effect on the power 


Some experiments were | 


Four curves | 


previous experimenters* that at the lower frequencies | factor at low frequencies, the presence of 11-1 per cent. 


material to have a very low resistivity. The permit- 
| tivity increases rapidly with increase in moisture 
| content, as shown in Fig. 11. This might be expected 

| from the known high permittivity of water. 

Variation of Power Factor and Permittivity with 
Temperature.—For all the samples the permittivity 
showed an increase with increasing temperature, the 
variation being smaller as the frequency was raised. 
A typical set of curves (for Paxolin) is shown in Fig. 12. 
The power factor also showed considerable changes 

| with increasing temperature (Figs. 13, 14 and 15), 
the rate of change decreasing with increasing frequency. 
| The curve for the tulip-wood paper, Fig. 14, at 9-7 mega- 
| cycles per second, has a maximum point, as also has 
| the curve for the pure rubber at 10 megacycles, Fig. 15. 

| These maximum points are discussed later. 

| Conclusions—As the changes in power factor are 
more marked than those in permittivity, they will be 

considered in more detail in relation to the theories of 

| dielectric loss. These are :— 
(1) Debye’s theory postulating the presence of 
permanently polarised molecules in the dielectric. 


Fig. it. 
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(2) Wagner's extension to Maxwell’s theory which 
assumes that small conducting spheres of varying 
dielectric constant and conductivity are present 
throughout the dielectric. 
| The curve in Fig. 5 for porcelain, and that in Fig. 7 for 

Pernax, show a maximum point at approximately 

16 kilocycles per second. These can be explained by the 
| second mechanism of loss which can be shown to give 
|a maximum.* This frequency is too low for any effect 
| from the Debye permanently-polarised molecules to be 
|apparent. These two curves and those for plate and 
Pyrex glass, Fig. 5, varnished paper, Fig. 8, and those 
for red fibre, Fig. 10, show that the power factor 
decreases rapidly with increasing frequency due to the 
decreasing effect of conductivity. This is most clearly 


| shown in the curves for the variation of power factor 
with moisture content where the high conductivity 
due to the presence of 11-1 per cent. water causes 4 


the power factor of glass rises with increasing frequency | water increasing the power factor from 0-0273 to 0-22. 
to a maximum and afterwards falls away slowly. The| As the frequency increases the effect of the moisture 
maximum point found by Bairsto with crown glass | becomes less, until at 10’ cycles per second the variation | , . j 
occurred at about 300,000 cycles per second. This} in power factor due to moisture content is negligible. | V¢TY high power factor at 11 kilocycles per a 
frequency is a great deal higher than that which| The difference between the curves for various per- | whereas the 8 titond factor at 10 megacycies = rw 
corresponds with any maximum which could occur | centages of moisture at this frequency (10? cycles per | Percentage is approximately the same as that for . 4 
in the curves shown. The curves for hard rubber | second) is due to the alteration in permittivity, which |4ty fibre. The maxima in the curves for Paxolin, 
and ebonite, Fig. 6, are of similar form, but they differ| also varies with moisture content. The curve for Pernax, pure rubber (latex), and tulip wood — & 
slightly from the curve for pure rubber, due probably | 11-1 per cent. moisture content, Fig. 10, is not quite higher frequencies. The case of the Pernax is interesting 
” consistent with this. the power factor being too high, | ™ that the curve shows two maxima. 
as compared with the other results, due probably to aoe 
* Hartshorn, Journal I.E.E., loc. cit. 





* Fleming and Dyke, Journal 1.2.2., 1912, vol. xlix, p 
323. Bairsto, Proc. Royal Society, 1920, vol. xevi, p. 363.| the excessive amount of moisture present, causing the 
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THREE-TINE ROCK GRAPPLE. 
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Debye’s equation for the variation of power factor 
with frequency is :— 
@&—€. Car 
Vee, A+ a al 








tan o= 


where 


o-n/# (#45) 


€ = dielectric constant at zero frequency, 
€, = dielectric constant at high frequencies, 
7 = relaxation time (which is a function of tempera- 
ture, viscosity and the size of the molecule), 
w= 2rf. 


C is approximately unity, so that the maximum power 
factor will occur when 
= 1 
or=l1, 6.0, f = 

Now + is proportional to the cube of the radius of the 
molecule so that in substances such as rubber-latex, 
which is of a colloidal nature and in which any polarised 
particles will be large, it would be expected that the 
power-factor maximum would occur at a feirly low 
frequency. In the case of the rubber it occurs at 
about 3 megacycles per second. This explanation, of 
course, assumes that Debye’s theory is applicable to 
solids.* According to Debye the same effect should 
be present when the variation of power factor with 
temperature is observed at constant frequency. It 
will be seen in the curves for tulip-wood pulp paper, 
Fig. 14, that there is a maximum in the curve at 
9-7 megacycles per second at about 28 deg. C. (The 
maximum in the low-frequency curve is probably due 
to moisture.) There is also a maximum in the curve, 
Fig. 15, for pure rubber at 10 megacycles per second. 
The large increase in power factor with increasing 
temperature at low frequencies shown in all the curves 
except that for pure rubber is due to the conductivity 
mereasing with temperature, and the increase in 
permittivity is due to a similar effect on the di-electric 
constant of the “Wagner” particle. It appears 
that all the losses can therefore be explained by means 
of the two mechanisms. The first, which only produces 
an effect at high frequencies, is due to the presence of 
polar molecules ; and the second, which is of importance 
at low frequencies, is due to conduction. 

The experimental work in connection with this paper 
has been conducted in the laboratories of Applied 
Electricity in the University of Liverpool under the 
directien of Professor E. W. Marchant. The authors 
also wish to express their thanks for the grants received 
from the Department of Scientific and Industrial 
Research, which have made this work possible. 
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THREE-TINE ROCK GRAPPLE. 
Tue difficulty of handling rocks in large engineering 


works is often considerable. When a shovel type of 
excavator is in use, large material has often to be 
further broken up after blasting before anything can 
be done with it, while with a grab of the clam-shell or 
multiple-tine type the hold is often very precarious 
and undesirable strains may be thrown on particular 
parts of the appliance, causing, perhaps, distortion or 
other damage. 

With a view to meeting these conditions, Messrs. 
Blaw-Knox Company, 2001, Farmers’ Bank Building, 
Pittsburgh, Pa., have recently introduced the three- 
tine rock grapple of the “ Hawk’s Claw” type illus- 
trated in Figs. 1 and 2 annexed. It will be obvious 
that this is pen well adapted to the handling 
of large rocks and boulders, the three-point contact 
ensuring a grip in which a rock cannot turn, with 
the risk of falling free. It will be seen from Fig. 2 
that the construction is very sturdy. The tooth-points 
are claw-shaped, so that a firm grip is assured with the 
grapple open to e maximum size. The claws are 
heat-treated chrome-nickel-steel forgings; they are 
bolted in place and removable if necessary for renewal 
or repairs. 

The swinging arms are synchronised by the action of 
short levers on which are engaging teeth. The centres 
of the swinging arms are spread far apart, so that the 
weight of the sheaves and other parts opens the jaws 
properly without the use of counter-weights. As a 
result the dead weight of the grapple is reduced and 
the balance is available to secure an additional margin 
of strength. The height of the grapple is small for 
its work, and the closing of the jaws requires only 
overhauling a relatively short length of rope, a four- 
part purchase being sufficient. 

The positive grip enables the attendant to “ spot ” 
large rocks outside the safe radius of the crane and, 
after raising the crane jib, draw them in until within 
the safe radius, when they can be picked up with safety. 
The capacity works out at approximately 2 tons of 
load for each 1,000 lb. of grapple weight, six sizes 
being constructed ranging from 6 tons to 20 tons net 
capacity. Thus, the smallest size weighs 3,200 Ib., 
and tke largest 12,000 lb. In the 6-ton size the normal 
working spread of the tines is 3 ft. 10 in., and the 
maximum 4 ft. 8 in. The open and closed heights are 
5 ft. 11 in. and 5 ft. 6 in., respectively. The sheaves 
are 14} in. in diameter, and the length of cable over- 
hauled 7 ft. 9 in. The tine spacing is 20 in. In the 
largest size the working spread is 7 ft. 7 in., and the 
maximum 8 ft. 9 in. The tine spacing is 39 in.; the 
height open, 11 ft. 10 in., and closed, 11 ft.; the 
diameter of sheaves, 28 in., and the length of rope 
overhauled, 15 ft.5 in. The grapple is not top-heavy, 
so that it does not have to be guided by an additional 
attendant to keep it from tipping over, while the tine 
spacing is sufficient to ensure the grapple standing 
upright when being set down, and assists in getting a 


SUGGESTIONS FOR RESEARCH 
ON STEEL CASTINGS.* 


By Proressor J. H. ANprew, D.Sc. 

Ir is surprising to find, on reviewing the literature, 
how small is the amount of academic research and 
theoretical consideration given to steel castings, as 
compared with the work carried out on steel ingots and 
forged material. A casting is different from a forging 
with respect to its having undergone no mechanical 
work, and, as often as not, no heat treatment. Further, 
in a casting, the mould is usually of sand, excepting 
in the case of permanent moulds. Perhaps the greatest 
trouble experienced with castings is in connection with 
contraction cavities, and blowholes, the former being 
largely localised where changes in section occur, whilst 
the latter source of trouble may arise either through 
gas in the metal or in the sand. Further, blowholes 
are necessarily accompanied by segregation, a fact 
that is not always recognised. With regard to con- 
traction cavities, the writer is convinced that the 
view of the late Mr. J. H. 8. Dickenson, that each and 
every section of a casting must be regarded as a 
separate ingot, is correct. This being so, it is essential 
to provide fluid metal sufficient to supply each parti- 
cular section as contraction is proceeding. 

Research carried out with a view to systematising 
the method of feeding and arrangement of heads might 
well be undertaken, for there is no reason whatsoever 
why, if the conditions advocated could be complied 
with, and given good metal and moulding, a satisfac- 
tory casting should not always result. Such a suggestion 
will naturally call for the comment that many thousands 
of different types of castings are made every day in the 
foundry. This is true, but even so the author is con- 
vinced that much could be done by experimental 
research founded on logical conceptions to eradicate 
the troubles that arise through contraction cavities. 

The discovery of an element which, when added to 
steel, would reduce the fluid-solid contraction would 
be invaluable, and this might well be made the subject 
of investigation. As yet there are very little data on 
this question, or how such contraction is affected by 
added elements. Heated moulds supply no solution, 
for whatever temperature a mould be heated to, the 
steel will solidify at the same temperature or over the 
same range of temperature irrespective of the tempera- 
ture of the mould. The rate of cooling of a liquid or 
of a solid can be reduced, but the control of the rate of 
solidification where the range is but narrow is a physical 
impossibility. 

/ith regard to the formation of blowholes, in so far 
as gas from the metal is concerned, this could be 
obviated by the addition of the correct amount of 
aluminium. Aluminium, however, is known to make 
the running sluggish, and to give rise to deeper pipe 
cavities. SUE toleweetlet of casting, coupled with 
feeder heads arranged correctly might, however, 
obviate this defect. It is, moreover, an open question 
whether an oxygen-free steel is desirable from the 
standpoint of its strength. Recent research under- 
taken in the writer’s laboratories has indicated that 
the tensile strength of steel drops very markedly 
when all the oxygen is removed, Provided the oxygen 
remains dissolved in the steel, it may possibly be an 
asset rather than otherwise. Very interesting and 
profitable investigations might well be conducted on 
the lines just indicated. 

Blowholes arising from the mould, in the case of 
green-sand casting, must depend largely upon the 
porosity of the sand. The usual practice of coating the 
mould with a fine carbonaceous facing sand requires 
investigation. In the first place, carbonaceous gases 
along with hydrogen are generated at the metal-sand 
interface. If the sand be insufficiently porous, or the 
venting insufficiently good, gas will penetrate the metal 
with the formation of blowholes. The author, many 
years ago, was instrumental in introducing into a 
foundry making large steel castings, a facing sand 
entirely free from carbon and the results were 80 
good that the practice was adopted. Research on 
facing sands, with particular reference to the composi- 
tion of such sand, would seem to be well worthy of 
undertaking. 

A carbon steel containing less than @-7 per cent. of 
carbon begins to solidify with the deposition of almost 
carbonless iron, the carbon-rich material not solidifying 
until later. Thus, every steel casting is heterogeneous 
even at temperatures just below the solidification 
temperature, and will remain so down to atmospheric 
temperature. It is, therefore, very necessary to 
normalise a steel casting, not only to remove casting 
stresses, but to bring about a greater uniformity of 
structure. A correctly heat-treated casting may give 
tests equal to the same material in a forged conditien. 
Thus, it is ible that castings which can be heat- 
treated might readily replace the more costly forged 
material. 


* Paper read before the Institute of British Foundry- 
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Alloy steel castings might, under certain conditions, 
successfully be oil-hardened and tempered, whilst 
there seems no reason whatsoever why air-hardening 
steels in which an air-hardening is given subsequent 
to casting should not come into more general use. An | 
alloy steel having a normal critical point below 400 deg. | 
C. could be safely heat-treated, for the critical change | 
is at a temperature below that at which steels possess 
good tensile properties, and the tendency to fracture 
would seem to be very remote. 

The particular atmosphere in which a steel is melted 
is also a matter deserving investigation. It is quite 
possible that the atmosphere in which the molten steel 
is submerged may have an appreciable effect not only 
on the soundness, but also on the mechanical strength 
of the resulting castings. It for instance, often 
alleged that the hardness of a quenched steel depends | 
upon the type of furnace in which it is heated for 
hardening, oil, gas, coal, coke or electric, and there 
would appear to be some truth in this opinion. The 
effect of casting temperature upon fluidity is at present 
receiving considerable attention. There is some reason 
for the view that the oxygen content of the steel is the | 
controlling influence, that to make research on 
fluidity of the greatest value, the oxygen content of | 
the metal should be known, that is to say, should be 
determined by careful analysis. In fluidity testing it 
is essential that all tests should be carried out under 
exactly the same conditions, and these conditions are | 
by no means easy to comply with. For instance, the 
metal should be run into the fluidity test mould at 
the same rate, from the same initial height, and 
obviously the same volume of metal must be used. 
These and other factors must be taken into account if 
absolute results are sought. 

Generally speaking, a very considerable amount of | 
valuable research awaits the investigator who has at 
his service an equipment capable of dealing with small 
weights of metal, up to half a ton, the necessary means 
of providing suitable moulds, and accurate pyrometers. 
It is only by carrying out such practical tests in a 
suitable laboratory, which is in no way concerned | 
with output, or with the soundness of products but 
one in which every casting scrapped is in the nature of | 
valuable research, that consistent progress can be | 
hoped for. 
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AN ELECTROMAGNETIC FATIGUE) 
TESTER. 

THe accompanying illustrations show an electro- | 
magnetic fatigue tester, which has recently been 
developed by Salford Electrical Instruments, Limited, 
an associated concern of the General Electric Company, 
Magnet House, Kingsway, London, W.C.2, for making 
life tests on sample bars of steel or even non-magnetic 
metals. The method employed is to support the 
sample bar at its two nodes and to vibrate it electrically, 
so that it resonates. In this way a very large number of 
cycles of stress can be applied in a relatively short 
time. By measuring the deflection of the bar at an 
antinode, the actual stress applied can be calculated | 
from the modulus of elasticity, the lattter being | 
determined from the frequency of the vibrating bar. 

The apparatus consists of three parts: The bar 
holder and electromagnets which are illustrated in | 
Fig. 1 ; the power supply unit, which is shown in Fig. 2, 
and the recorder, the latter not being essential. The 
bar is supported in Vee notches being covered with 
rubber at the points of support to obviate chattering 
due to the imperfection of the mechanical contact 
When non-ferrous metals are being tested, it is also neces 
sary to place steel sleeves over the test bar in the neigh 
bourhood of the exciting magnets as well as a small 
steel clip in the centre for the pick-up. The vibrating 
magnets consis, of two pairs of coils on two iron} 
circuits, One pair of these coils is excited by direct 
current and provides a constant polarising field, The 
other is excited by alternating current from a circuit 
consisting of a gas-filled relay, condensers and induct- | 
ances, so that it forms a variable frequency oscillator. | 
Actually all the energy can be obtained from the 
alternating current mains, being transformed for 
filament heating and rectified for supplying the gas-filled | 
relay anode and the direct-current polarising magnets. 

The oscillator can be adjusted, so that the electrical | 
frequency corresponds to the mechanical natural 
frequency of the bar. When this takes place, the bar | 
resonates with a relatively large amplitude and is held 
in synchronism by means of a pick-up under the 
centre of the bar. This pick-up is connected in the 
grid circuit of the relay and the bar vibrates at the 
same amplitude, even when the applied voltage varies 
or the circuit constants alter slightly. 

The number of cycles applies to the test bar before 
failure can be indicated on a recorder, while when directly 
cracking takes place the circuit is tripped by an 
auxiliary vibrator. This vibrator censists of a 
length of steel spring, the tension of which can be 
adjusted to vary the natural frequency. It is excited 
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from the same circuit as the main alternating-current 
coils, and is tuned after the main cireuit has been 
tuned by varying the tension. It is then de-tuned 


| slightly, its natural frequency being thereby lowered 


so that no appreciable vibration occurs. On a crack 
appearing in the specimen, however, its natural 
frequency is reduced and the auxiliary vibrator comes 
into action and vibrates with an amplitude sufficient 
to touch a fixed contact. This closes a local circuit 
and short-circuits part of the resistance in the grid- 
filament circuit, thus causing the gas-filled relay to 
take an increased anode current. The result is that a 
small circuit-breaker is tripped and the tester shut 
down. At the same time the recorder pen is lifted. 
It may be mentioned that more than one bar can be 
vibrated at once by providing several units, and that 
the different failure times caused by varying the 
stress on each can all be indicated on one chart. The 
drum of the recorder is driven by a synchronous 
motor which is supplied from the oscillator which is 
vibrating the lowest stressed bar. As the time of 
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operation or the number of cycles endured varies over 
wide limits and is between 10* and 10° cycles for steel 
bars, a logarithmic scale is necessary. 

The standard tester is designed for }-in. round steel 
bars 18 in. long, whose natural frequency is between 
250 and 300 cycles per second. The apparatus may also 
be adapted to deal with a non-uniform load and to 
apply a fixed bending load or torsion at the same time 


| as the vibratory stress. 








SHIPBREAKING IN Itaty.—During 1934, steamers 


totalling some 55,000 tons were broken up in the Genoa 
shipyards. All were obsolete, every one being over 
fifteen years old. 


Launcn or H.M.S. “ Gatiant.”—H.M. 
Gallant was launched on September 26 from the — 
yard of Messrs. Alexander Stephen and Sons, Limited, 
Linthouse, Glasgow. She is the first of two “ G “ Vlas 
torpedo-boat destroyers building at Messrs. Stepne | 
yard for the British Admiralty under the 1933 pro 
gramme, and was christened by Mrs. E. D. Meryon. 
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THE TIR JOHN NORTH POWER) 


STATION OF THE SWANSEA 


CORPORATION. 
(Continued from page 239.) 


Tue steam-raising plant at the Tir John North 
power station of the Swansea Corporation, the main 
contractors for which were Messrs. International Com- 
bustion, Limited, Aldwych House, Aldwych, London, 
W.C.2, consists of four units, arranged two on each 
side of a central firing aisle, as shown in Fig. 2, 
on page 238 of our issue of September 6. Each 
unit comprises, in addition to the boiler proper, the 
pulverised-fuel preparation and firing equipment, 
a superheater, economiser, air heaters, and balanced- 





that if it should be found necessary in future, it will 
be possible to supply them with hot air for drying 
any coal of which the moisture content exceeds 4 per 
cent. These arrangements, which it will be possible 


|to apply with the minimum disturbance of existing 


plant, comprise a system of internal hot-air drying, 
it being felt that this forms the most effective and 
economical method of dealing with this problem. The 
mills are shown in Figs. 11 and 12, on Plate XX XI. 

The pulverised coal and air from the mill is 
passed through a 6-ft. rotary classifier, which rejects 
and returns any oversize particles, and then up 
through a 9-ft. diameter double-cone Cyclone 
separator, as shown in Fig. 11. Here the coal dust 
falls by gravity into a 3-ton hopper, which is situated 


draught plant. The normal output of each boiler ' directly over a fuel-transport pump. The air, on the 
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is 240,000 lb. of steam per hour at a pressure of 
625 lb. per square inch and a final temperature of 
850 deg. F., the overload capacity being 280,000 Ib. 
per hour. 

The general arrangement of that part of the station 
in which this plant is installed will be clear from Figs. 
11 to 13, Plate XX XI. It will be seen that the coal 
for each boiler is delivered from the raw-coal bunkers, 
which are supplied by the conveying system already 
described, through a 5-cwt. automatic weigher 
manufactured by Messrs. Richard Simon and Sons, 
Limited, Nottingham, and a short discharge chute 
toa rotary feeder. From this feeder, which is driven 
by a 1-h.p. motor, it passes into a Hardinge conical 
ball mill, this type of equipment being chosen owing 
to the hardness and abrasive qualities of the anthra- 
cite. There is a separate mill for each boiler, and 
each has a capacity of 10 tons per hour. Generally 
speaking, these mills are of standard pattern, and are 
built up of steel plates with renewable chrome-steel 
liners. They are said, however, to be the largest of 
their kind yet constructed, the shells being 10 ft. in 
diameter and 6 ft. long. They are supported on self- 
aligning main bearings, which are water-cooled in 
accordance with a scheme which gives direct contact 
between the friction-resisting metal and the cooling 
surface. Each mill is driven by a 400-h.p., 400-volt 
slip-ring motor through single-helical gearing manu- 
factured by Messrs. David Brown and Sons (Hudd.), 
Limited, Huddersfield, in which the slight end thrust 
is taken up by ball and roller bearings. They can be 
Tun at any speed between 18 r.p.m. and 21 r.p.m. 
The pulverising medium is about 28 tons of steel balls 
per mill. These mills are each capable of handling 
10 tons of coal per hour with a moisture content of 
4 per cent., without pre-drying, and reducing it to 
dust with a fineness of 85 per cent. through a 200 
I.M.M. mesh, and 95 per cent. through a 100-I.M.M. 
mesh. Arrangements have, however, been made so 
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other hand, is returned to the mill by an exhauster 
fan. The pulverised fuel is withdrawn from the 
3-ton hopper by a pneumatic transport pump. 
Each pump, which is of the Lopulco pattern, has a 


| capacity of 10 tons per hour, and discharges the coal 





into two common 5-in. ’bus mains on each side of 
the boiler house, whence it is delivered into the 120- 


| ton pulverised-fuel bunkers, the positions of which are 


also shown in Fig. 11. The compressed air for the 
transport of pulverised fuel is supplied at a pressure 
of 80 lb. per square inch by two motor-driven 
Browett-Lindley air compressors with a capacity of 
750 cub. ft. of free air per minute. In addition to the 
ordinary intercoolers, after-coolers are fitted to 
these machines so as to reduce the moisture content 
to a minimum. The pipe line between the mills 
and the bunkers is cross-connected so that any mill 
can be arranged to feed any bunker, and similarly 
it will be possible for the ventage system, which is 
necessary even when operating without drying, to 
be carried to a common main with branches to all 
four furnaces. 

The fuel pumps just mentioned consist essentially 
of a screw conveyor, which transfers the coal at an 
even rate from the Cyclone separator chamber to an 
aeration chamber. At the outlet of the latter cham- 
ber the coal is in a sufficiently fluid state for trans- 
mission through an ordinary pipe line to considerable 
distances, horizontally or vertically. Any aggrega- 
tion is, however, prevented by placing secondary 
air jets at the sharp bends and at certain points on 
long, straight runs. The whole system is operated 
by valves which are controlled from a central point 
in the boiler-house basement, where the instrument 
and control panels for the entire milling plant are 
erected. The pulverised-fuel bunkers are fitted with 
Tollemache indicators, so that the level of the coal 
in them can be ascertained by the man operating the 
coal-transport system. Similar indications are given 





on the boiler-control panel and in the basement for 
the benefit of the mill operator. 

The powdered coal from the pulverised-fuel 
bunkers is discharged through outlets to six rotary 
feeders. These are generally of standard design, 
though special attention was paid during their 
manufacture to the conditions imposed by the 
unusually high primary air temperature of 700 deg. 
F., and precautions were taken to prevent trouble 
from this cause. As will be seen from Fig. 21, 
there is one feeder to each pair of burners, and there 
are 12 burners on each boiler. Each feeder is driven 
by a 1}-h.p. motor manufactured by the Electro- 
dynamic Construction Company, Devonshire-grove, 
London, S.E.15. The speed of this motor can be 
varied between 1,800 r.p.m. and 720 r.p.m. The 
primary air for the whole of the feeders on one boiler 
is, however, obtained from a single fan with a capa- 
city of 25,000 cub. ft. of air per minute, the suction 
being connected to the main air ducts. This fan 
is driven by a 92-h.p. motor manufactured b 
Messrs. Laurence Scott and Electromotors, Limited, 
Norwich, which runs at 1,450 r.p.m., and is mounted 
on the operating floor. The actual mixture of the 
coal dust and primary air takes place in a Venturi 
tube, which is connected to the outlet of the feeder. 
This tube, which consists of a single casting, is 
separated from the feeder proper by a short length 
of vertical uninsulated pipe so as to prevent any 
risk of damage being caused by the high tempera- 
ture. The exterior of these tubes is illustrated in 
Fig. 21 on page 420. 

As will be seen from Figs. 14 to 16, the burners 
themselves are of the vertical straight-shot forced- 
draught type. The coal and primary air is pumped 
in through an inner pipe, which is surrounded by 
the supporting casing, the latter incorporating a 
second pipe through which the secondary air is 
supplied at a fairly high pressure for control pur- 
poses. The admixture of the primary and secondary 
air takes place at the outlet to the combustion 
chamber, the nozzles being adjustable so that 
the velocity at which the discharge occurs can be 
kept reasonably constant when the proportions of 
primary and secondary air are varied, As will be 
seen, the casing through which the ‘secondary air is 
led is fitted with vanes and dampers, so that an 
even discharge round the Circumference of the 
nozzle is secured. 

As will also be seen from Fig. 21, the burners are 
mounted on water-cooled arches of the Dettrick 
type, which are placed over the front part of the 
combustion chamber in such a way that the U- 
flame is directed downwards for a distance of 
about 25 ft., and is exposed as completely as 
possible to the incoming tertiary air from the front 
wall. The tubes through which the water used for 
cooling p passes are not incorporated in the 
arch itself, but rest on a separate structure. They are, 
however, connected to the remainder of the water- 
cooling system of the boiler described ‘below. The 
tertiary air is blown into the heart of the flame 
through a number of compartments in the front wall 
the openings of which are controlled by dampers. The 
wall is also divided by vertical partitions into three 
sections, so that when the boiler is working on re- 
duced loads it is possible to shut off such sections 
of the tertiary air ducting as are in line with the 
burners that are extinguished. This enables a very 
close control of the excess air to be obtained and 
the dilution and reduction of temperature which 
might otherwise occur to be avoided. 

The combustion chamber, which has a volume of 
16,930 cub. ft., is generally of the Lopulco pattern, 
though certain modifications have been introduced 
owing to the exacting conditions imposed by the 
use of low volatile fuel. In the ignition zone 
below the burner arch, that is for a distance of about 
6 ft. along each side wall and along the front wall, 
Dettrick sectionalised construction, consisting of re- 
fractory brickwork, is used, and water cooling tubes 
have been omitted from this portion of the furnace. 
On the other hand, the remainder of the side walls 
and the whole of the rear wall are protected by 
fin tubes of 3} in. external diameter up to the burner 
arch level, and by spaced bare tubes above that 
level. As already stated, the butner arch itself 
is also water-cooled. In addition, the bottom 
of the combustion chamber is spanned by a double 
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Lopulco water screen, so that the boiler can be | 

operated under the specified conditions without | rT NW 7 ~ ,r a ~ 
trouble from molten ash in the furnace ash-pit | THE TIR JOHN NORTH POWER STATION, SWANSEA. 
or gas passes, though the ash content of the fuel is ’ ee : 

high xt fusion temperature is only 1,350 deg. C. MESSRS. PREECE, CARDEW AND RIDER, CONSULTING ENGINEERS, WESTMINSTER. 
The total heating surface in the combustion chamber 
is 2,600 sq. ft. 

The boiler proper, which has a heating surface of | 
13,230 ‘aq. ft., is of the well-known tri-drum type, | 
the only departure from normal design being that 
the back bank of tubes is arranged vertically, in | 
order to facilitate the correct positioning of the 
dampers used for controlling the superheater. It | 
has also been constructed to render possible the | 
control of the steam temperature on the gas side | 
of the system, and for this purpose the enw! 
are arranged so that the superheater can be partially | 
or completely by-passed. The movement of these | 
dampers is effected by small motors, which are | 
thermostatically controlled by the temperature at | 
the superheater outlet. Further, the drums, 
instead of being supported at the ends, are, as will | 
be seen from Fig. 22, slung at intermediate points | 
along their length, with the object of reducing the | 
bending moments due to their weight. The supports | 
themselves are bolted to lugs forged solid with the | 
drums, an arrangement which has enabled drilling | 
of this part of the equipment to be avoided. The 
supporting rods are borne in sockets, so that they | 
permit movement in any direction without restraint. 

Each of the three drums, which were all manu- 
factured by the English Steel Corporation, Limited, | 
Sheffield, from solid forgings, has an internal diameter 
of 4 ft. and an overall length of 31 ft. 74 in. The 
thickness of the metal forming them is 4 in. in the 
case of the rear steam and mud drums, and 2} in. 
in the case of the front steam drum. All the drums 
are designed for a blow-off pressure of 800 lb. per 
square inch. The external diameter of the tubes is 
3} in. and the front four rows are 34 tubes wide | 
with a 9-in. pitch. The bank of tubes behind the 
superheater is 52 tubes wide, the pitching being 
alternately 5} in. and 6} in. The headers are | 
arranged in the usual way, one end being closed | 
during manufacture, while the other end consists | 
of a plate which was welded in position. Header 
boxes are not used. The baffles, which are of the | 
usual type, are supported by hematite castings, 
the latter being bolted to the tubes. The setting | 
vonsists of Thistle firebrick. 

The tubes installed for cooling the combustion- | 
chamber walls are supplied with water from the 
lower drum and are, in turn, connected through 
riser pipes to the cooling tubes in the front walls. | 
The latter series of tubes are further connected to | 
headers from which pipes are run to those in the | . 47 . latin ; 
combustion Remy ta thence to the steam drum. Hi. 17, Bouzs wan Castro Remove. 

Each boiler is fitted with oil lighting-up equip- | 
ment, which was manufactured by the Wallsend | Stoker Company, Limited, Derby. The first, or post-| the economiser inlet, dial-type indicators for the 
Slipway and Engineering Company, Limited, Walls- /economiser heater, has a heating surface of 31,320 | superheater outlet temperatures, a multi-point ther- 
end-on-Tyne. This consists of three burners, one | sq. ft., and contains a gas by-pass. It raises the | mometer for obtaining the temperature at ten other 
at each side on the top of the furnace and one at | temperature of the air from that of the atmosphere | points, a CO, recorder, and finally, as already 
the bottom of the furnace, on one side, the special | to 430 deg. F. Great care has, therefore, been taken | mentioned, a pulverised-fuel bunker-level indicator. 
duty of the last being the ignition of any unburnt| to prevent any choking or corrosion. The second | Push buttons for operating the motors driving the 
coal that may reach this portion of the boiler. The | heater has a heating surface of 39,670 sq. ft. and| various fans, feeders, and gas-washer pumps are 
burners, which are of the forced-draught type, are | raises the temperature of the air to 700 deg. F.,/ also mounted on the same panel, together with 4 
fed from a ring main which is, in turn, supplied | which is said to be the highest yet used on a generat-| drum switch, allowing all this equipment to be 
with oil from a tank outside the boiler house by | ing plant in this country. The intervening econo-| controlled either manually or on the Bailey 
two pumps, each of which has a capacity of 2,000 | miser, which was supplied by the Foster Economiser | automatic system. 
gallons per hour. A view of the completed boiler Company, Limited, is of the gill-tube type, and has | The instrument panel in the boiler-control room 
with the casing removed appears in Fig. 17. a heating surface of 6,870 sq. ft. It increases the | carries indicating, recording, and integrating steam- 

The superheaters, which have a heating surface of | temperature of the feed water from 350 deg. F. to| flow and water-flow meters for all the boilers, 6 
6,300 sq. ft., are of the M.L.S. type and were designed | 370 deg. F. This arrangement has been adopted | combined indicator and recorder showing the steam 
by the Superheater Company, Limited, Bush House, | in order that as low a gas temperature as possible | pressure in the main steam range, indicating, 
London, W.C.2, to supply steam at an approxi-|can be obtained without unduly increasing the air | recording and integrating meters for measuring 
mately constant “emperature of 850 deg. F. for | temperature. | the steam flow to the turbines and the condensate, 
outputs between 200,000 Ib. and 240,000 Ib. per | The boilers are equipped with a complete range |and recorders for indicating the temperature 4 
hour. It was also specified that the variation in | of valves and fittings, the majority of which were | different points in the system. All this equipment 
temperature with outputs as low as 100,000 Ib. per | manufactured by Messrs. Dewrance and Company, | was supplied by Messrs. Allen, West and Company, 
hour should not exceed 50 deg. F. The attainment | Limited, 165, Great Dover-street, London, S.E. | Limited, Brighton. 
of this condition will be facilitated by the auto-| The soot-blower valves were, however, supplied by| Each boiler will be operated under balanced- 
matically-controlled dampers already mentioned. | Messrs. Gummers, Limited, Rotherham, and the | draught conditions, the equipment installed for this 
Attention may also be drawn to the relationship | Robot boiler-feed regulators by Messrs. G. and J. | purpose consisting of two forced-draught and one 
between the front tube bank and superheater which | Weir, Limited, Cathcart. The control of the indi- | induced-draught fan which are installed on the fan 
has been necessitated by the quantity and nature | vidual boilers is effected by Bailey steam and water- | floor above the boiler, as shown in Figs. 11 to 13, 
of the ash. The air heaters, as will be seen from | flow indicators and multi-point draught gauges for | Plate XXXI. The former, which were manufactured 
Fig, 11, Plate XXXI, are in two parts, one on each indicating the gas and air pressures throughout the | by Messrs. James Howden and Company (Land), 
side of the economiser. They are of the Usco plate unit. There are also pressure gauges for showing | Limited, Caxton House, London, 8.W., have an out- 
type, and were manufactured by the Underfeed| the pressures in the boiler drum manifold and at! put of 47,000 cub. ft. per minute and are driven by 
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115-h.p., 400-volt, variable-speed commutator 
motors with a maximum speed of 985 r.p.m., which 
were manufactured by the British Thomson-Houston 
Company, Limited, Rugby. An air re-circulation 
system is provided between the air heater and the 
forced-draught fans so that the air temperature at 
the inlet to the first-stage heaters can be controlled. 
The induced-draught fans, which have a capacity of 
118,400 cub. ft. of gas per minute, and were also 
manufactured by Messrs. Howden, are driven 
by 360/100-h.p. motors running at speeds of 
580 r.p.m. and 412 r.p.m., and are fitted with vane 
control. 

Before reaching the induced-draught fan, however, 
the gases from each boiler pass through a separate 
scrubber, which was also manufactured by Messrs. 
James Howden and Company (Land), Limited, and is 
installed, as shown in Figs. 23 and 24, on page 420, on 
the fan floor, and directly after the post-economiser 
air heater. This equipment is designed for the re- 
moval of 96 per cent. of the dust and 96 per cent. of 
the sulphur, and will also remove 90 per cent. to 95 
per cent. of the hydrochloric acid, and 60 per cent. to 
70 per cent. of the nitric acid when coal containing 
0-6 per cent. to 1 per cent. of sulphur and 13 per 
cent. ash is being used. The scrubber itself is of the 
Howden-L.C.I. type, and is arranged in two nests, 
either of which can be cut out at low loads. It 
consists essentially of a steel chamber containing a 
series of wooden laths, 1 in. deep, }-in. pitch, and 
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4ft.square. The laths are held together at intervals 
of from 12 in. to 15 in. by } in. to} in. spacing strips, 
which are staggered so as to avoid the division 
of the pile of grids into a small number of cells. 
The grids are piled on top of each other, the laths 
of one grid being at right angles to those below it, 


& in. to } in. thick, which are made up into grids|and their surfaces are continuously and evenly 
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irrigated by the circulating liquor, which is pumped 
up against a head of 30 ft, by two axial-flow pumps 
with a combined output of 8,300 galls. per minute, 
which were manufactured by Messrs. Vickers- 
Armstrong, Limited, into a head tank whence it 
flows out through a series of nozzles. From the grids 
the liquor passes to bottom hoppers, and thence to 
delay tanks, the latter consisting of large diameter 
pipes, which are provided to allow time for the 
completion of the chemical reactions, From the 
delay tanks the liquor is returned to the head tank. 
The washing water contains milk of lime, which is 
obtained from two stock tanks with a capacity of 
30,000 gallons. It is circulated through a ring 
main in the boiler house by ram pumps supplied by 
Messrs. J. Evans and Sons, Limited, Portsmouth, 
and thence to the scrubbers. The milk of lime itself 
is prepared in a plant which is capable of dealing 
with 2 tons of burned lime per hour. Both the 
preparation plant and the ring main are in duplicate. 
The milk of lime is continuously added to the wash- 
ing water so as to maintain a pH value of between 6-2 
and 6-4 in the re-circulating liquor leaving the grids, 
control being effected automatically by Cambridge 
pH recorders. The plant is designed for a con- 
centration of suspended solids of about 13 per cent. 
in the re-circulating liquor, the exact amount 
depending on the character of the coal, and this is 
kept constant by extracting about 80 gallons per 
minute of the liquor at fullload. A certain quantity 
of liquor containing solids, the amount of which is 


controlled manually in accordance with readings 
on the density recorders, is continuously drained 
from the system, and is discharged into an open 
trough on the 102-ft. level, in which it is conveyed 
to the north end of the boiler house. Here it is 
discharged into a swirl pit at ground level, where it 
is mixed with the ash from the boiler and economiser 
hoppers, and dealt with as described below. The 
proportion of solids dealt with in this way amounts 
to about 75 per cent. of the total. The effluent is 
discharged into the Crymlin bog some distance 
away from the boiler house. About 80 gallons of 
make-up water is required for each scrubber on full 
load, and this is drawn from the bog, through rotary 
screens, by centrifugal pumps supplied by Messrs. 
Mather and Platt, Limited, Manchester, at a point 
remote from that at which the ash and effluent are 
deposited. 

After passing through the induced-draught fans, 
the gases enter two 20-ft. self-supporting chimneys, 
which are made of copper-bearing steel, and rise to 
a height of 60 ft. above the boiler-house roof. 

The ashes from the combustion chambers of the 
four boilers, which it is expected will form 10 per 
cent. of the total, fall into a separate hopper, from 
which they are discharged through doors and a cast- 
iron chute into a water trough. There is a separate 
trough for each line of boilers and each is equipped 
with a drag-link conveyor which is installed in a pit 
at basement level. These conveyors transport the 
ash along the length of the basement and discharge 
it into the bucket of a skip hoist so that it can be 
elevated and deposited intoacrusher. As will be clear 
from Figs. 18, 19 and 20, page 409, the crushed ash 
from one line of boilers is deposited on a cross con- 
veyor which conveys it to a concrete swirl pit, while 
that from the crusher serving the second line of boilers 
is discharged direct into the same swirl pit. The 
grit from the economisers, air heaters and backs of 
the boilers, forming about 15 per cent. of the whole, 
is discharged into hoppers at the rear of the boilers, 
as will also be clear from Fig. 11. These hoppers 
deliver into a 15-in, sluice pipe which runs the 
whole length of the boiler house on each side and 
discharges into the swirl pit. The ashes in the 
swirl pit are picked up by three two-speed ash 
pumps made by the Ash Company (London), 
Limited, and are discharged by these pumps through 
two pipes in the neighbourhood of the power station. 
These pipes are above ground level, except where 
they pass under the railway. 

The water-trough conveyors and skip hoists in the 
ash-handling system are interconnected in such a way 
that while the former are running the latter are 
stationary. On starting, the motors driving the 
conveyors are run up by pressing a push button, 
which energises a small motor-driven time switch 
and a starting contactor. After an interval the 
time switch energises a relay, which trips the starting 
contactor and stops the conveyor. When one 
minute has elapsed, to allow the conveyor to be 
completely discharged, the time switch energises 
another contactor so that the motor driving the 
skip hoist runs up and the skip is raised to its upper 
position. The arrival of the skip at this position 


trips the hoisting contactor and closes the lowering | 


contactor, which, after an interval sufficient to allow 
the skip to discharge, lowers it to its original position. 
On this position being reached, the conveyor motor 
is again connected to the supply and further ash 
is discharged into the skip. This cycle of operations 
can be repeated from two to six times per hour, 
depending on the setting of the time switch. The 
equipment can be shut down at any time by pressing 
the “off” push button, by opening the safety 
switch or by the operation of the overload releases. 
If the skip stops in an intermediate position it can 
be restarted by pushirg the hoist or lower buttons. 
The skip hoists are of the standard Usco-Beau- 
mont type and, like the rest of the ash-handling 
equipment, were manufactured by the Underfeed 
Stoker Company, Limited, Derby. 
(To be continued.) 








GENERATION OF Execrricrry in Great Brrrain.— 
During the first eight months of 1935, the total amount 
of electricity generated by authorised undertakers in 
this country was 10,907 million units, as compared with 
9,733 million units during the corresponding period of 
1934. The difference of 1,174 mill units rep ts 
an increase of 12-1 per cent. 
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Metallic Arc Welding. By H. Harris. London : Edward 

Arnold and Company. [Price 16s. net.] 

WHETHER a technical work is to be judged by its 
contents or its omissions is a question which depends 
to some extent for the answer upon the author’s 
choice of a title ; for, however explicitly his inten- 
tions are set forth in the preface, the title is natur- 
ally assumed to indicate the scope and may be 
supposed to influence a large proportion of individual 
sales. In the present instance a title which suggests, 
if it does not actually promise, a survey of the whole 
field of electric arc welding, is followed by a preface 
which qualifies the suggestion in certain rather 
important particulars. For example, the appeal to 
those interested primarily in British practice is not 
enhanced by the fact that “ no attempt is made to 
discuss in detail the effect of electrode coating com- 
positions on the resultant weld ” when “ the greatest 
part of the work is concerned with the welding of 
mild steel”’ and so many—if not most—recent 
welding fabrications of note in this country have 
been effected with coated electrodes. 

Adverse criticism of the title, however, is not to be 
construed as condemnation of the book itself, which 
is well produced, very fully annotated, and contains 
the fruits of much first-hand experience in the 
welding of large pressure vessels, more especially in 
the United States, where the author was associated 
for some years with work of this type. Moreover, 
notwithstanding the limits defined in the preface, 
the action of coated electrodes is discussed to the 
extent of some ten pages, which space constitutes 
about two-thirds of the chapter devoted to electrodes 
in general, although the author’s personal pre- 
ferences, if any, are a little difficult to discern, much 
of the chapter being rather of the nature of a critique 
of various published results, principally from the 
standpoint of the metallurgist. 

This aspect, indeed, characterises the whole book, 
which could be described with reasonable accuracy 
as a bibliographical survey of the metallurgy of arc 
welding. In this respect it is worthy of a place in 
any technical reference library, as it summarises a 
very large amount of published research which is 
likely to remain beyond the scope of most manuals 
intended for the welding constructor. The treat- 
ment begins at the beginning, with a chapter on the 
theory of the electric arc, which is followed by 
another on the “‘ mechanism” of the are welding 
process. Further chapters deal separately with the 
effect of the welding process on the base metal ; the 
physical properties of weld metal ; the influence of 
oxygen, and of nitrogen, in steel and weld metal ; the 
welding of various special steels, copper and its 
alloys, nickel and Monel metal ; and the application 





factures, such as chemical and other pressure 
vessels, boiler drums, pipes, and shipbuilding. The 
last-named subject, however, is treated in a some- 
what cursory manner and lacks the personal touch 
observable in other chapters. There is an adequate 
index, supplemented by a name index, a feature 
which will probably be found of particular value in 
view of the exceptionally wide study which the 
author has made of the more specialised welding 
researches. 





Technologie Miniére. By Micnet CasTeLarn and EvcGENE 
Sratinsky. Paris: Dunod. [Price 87-65 Francs.] 

| Durtne the past decade mining has undergone 
| many changes, coal mining in particular. Consider- 
able increase and extension of the use of machinery 
| has led logically and inevitably to modification or 
| even re-planning of operating methods. In modern 
| practice more attention has to be paid to the 
| time factor and investigations have to be made 
| involving a minute study of the various, and often 
| conflicting, conditions which prevail in individual 
}mines. The task of the mining engineer may, 
| broadly speaking, be summed up under two headings, 


| viz., decrease of cost of production and increase of 


safety. Nevertheless, it is not permissible for these 
to be dealt with separately; rather the. subject 
must be treated as a whole, lest there should be a 
risk of the former being attained at the expense of 
the latter. In practice the problem is not easily 


of metallic arc welding to sundry special manu- | 





solved. The matter is not one of mere generalising ; 
a large number of details, in themselves apparently 
unimportant, have to be considered. This volume 
gives an interesting and profitable insight into 
the results obtained and the methods developed 
in France. As an example, in the Moselle coal- 
fields the average output of coal per miner, which 
in 1913 was 1,045 kg., had been increased by 71 kg. 
in 1929 to 1,116 kg., and has increased again steadily 
until in 1933 it reached 2,002 kg. The means by 
which this has been accomplished are stated to be 
the following, in order of importance : (1) elimina- 
tion or considerable reduction of non-productive 
workers, resulting in some cases in an increase of 
proportion of face workers by 2 per cent. to 
3 per cent.; (2) increased time of useful work; 
(3) general introduction of pnuematic and electric 
tools ; (4) modernisation of plant and equipment ; 
(5) reinforcing and tightening-up of superinten- 
dence ; (6) introduction of new systems of operation 
and working methods. The number of actual face 
workers in mines is relatively small. In France the 
proportion is 60 per cent. in iron mines and only 
40 per cent. to 45 per cent. in collieries. Only very 
careful examination will show conclusively whether 
each of the men on non-productive work is justified. 
There is, obviously, no logic in demanding excessive 
labour from the face worker if other wage earners 
are allowed to be inefficient. 

The above are but a few of the more modern 
aspects of mining dealt with in this volume, but they 
may serve to show that the authors have handled 
the subject in full cognisance of practical present- 
day requirements. The work is a complete text- 
book on mining, and was originally written for the 
mining course at the Thionville School of Mines by 
Professor Castelain, who, it may be mentioned, is 
now head of the Government mining department at 
Rabat, Morocco. The volume contains over 500 
pages, profusely illustrated in the text. There is a 
useful glossary of mining terms used in the Nord 
and Pas de Calais coal-fields. On the other hand, 
there is a complete lack of reference to other autho- 
rities, and no attempt has been made to compile a 
bibliography such as one is accustomed to find in 
works of this nature in this country. 


Feste Stihlerne’ \Brucken. By Dr.-Ing. G. Scuarsr, 
Berlin: Wilhelm Ernst und Sohn. [Price 36 marks.] 
Not infrequently expression is given to the opinion 
that the engineer’s art has almost disappeared in 
view of the advance of his scientific studies, but 
this is not true, in so far as his main endeavour 
still consists in giving a practical interpretation to 
theoretical results. The real difficulty involved in 
this procedure becomes apparent once an attempt is 
made simultaneously to satisfy the requirements of 
theory and the limiting conditions surrounding 4 
specified problem. For instance, the formal calcula- 
tions necessary in the design of a given bridge do 
not present any great difficulties, beyond the labour 
involved in the evaluation of the various quantities. 
In many cases, however, the space available for the 
structure is limited with respect to height, depth 
of the main girders, and so on. Moreover, the type 
of loading may call for special consideration, and 
the nature of the site may impose limits on the 
maximum weight that can be handled separately 
during the course of construction. Added to these 
conditions, and sometimes independent of them, 18 
the very important question of cost. Thus, 4 
bridge, like many other engineering products, 1s 4 
compromise, the value of which almost entirely 
depends on the practical experience of the responsible 
engineer. That experience must, in turn, undergo 
a process of modification as improved methods of 
construction become available, an example of whch 
is to be found in the use of welded joints on bridges. 

Since factors of this nature occupy different 
positions in the order of relative importance of 
things in various countries, the general line of 
advance is not always in the same direction when 
an international view of the subject is taken. 
Many structural engineers, and bridge builders in 
particular, will, therefore, peruse with interest the 
sixth edition of Dr. Schaper’s work on highway 
and railway bridges; the earlier volume has 
been completely rewritten and the subject-matter 
brought up to date. Revision on this scale 
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necessary in a volume of this kind, which is devoted 
to the practical rather than the theoretical side of 
the matter. 

With the aid of about 780 figures, many of which 
are reproductions of dimensioned drawings, the 
author has given a detailed account of the design 
and construction of the various parts and accessories 
of bridges, which will prove to be very instructive 
to students who can afford the price of this book. 
About one-third of the volume is occupied by an 
examination of the many-sided considerations 
associated with the structural side of railway 
engineering. This is an excellent section, with 
regard to both arrangement and content, and it is 
apparent that in the writing of it Dr. Schaper has 
drawn upon the extensive knowledge that he pos- 
sesses in the capacity of a Reichsbahndirektor. This 
section contains a mass of information on a parti- 
cular aspect of railway engineering, which includes 
matters pertaining to elevated railways, so that a 
special value is attached to the part in question. 

Taken as a whole, the treatment is a masterly 
survey of the art and science of bridge construction, 
as practised in Germany, and it might well be 
regarded as an essential book for those interested 
in this type of bridge. Readers possessing a former 
edition of this book will find a good deal of new and 
valuable data in the volume under review. 





Engineering Economics. Works Organisation and Manage- 
ment. Book 1. Elements of Industrial Organisation and 
Management. By T. H. Burngam. Third edition. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
8s. 6d. net.) 

‘ ENGINEERING Economics,” Book 1, is the first of 
two volumes of a work which is in its third edition, 
having previously been published in one volume. 
In Book 1 the author deals with matters of adminis- 
tration; it is divided into thirteen chapters, the 
first of which is devoted to “‘ elements of economics.” 
Economics is now a well-worn subject, getting well 
into the text-book class. The author’s treatment, 
however, is quite sound and is not out of place 
in a book of this kind. He brings together in a 
useful way the arguments bearing on utility, value 
and price, the theory of value and wealth, and 
directs the notice of the industrial student to the 
fact that economics is not an abstruse or abstract 
subject, but one which may prove to be the most 
potent criterion by which the efficiency of any works 
may be judged. The history of industry is briefly 
traced back to the Eleventh Century. ‘‘ The influence 
of the industrial revolution” is mentioned. It is 
stated that “‘ in 1678 a journey by coach from Edin- 
burgh to Glasgow—a distance of 44 miles—took six 
days,” and that “in 1750 it still took 36 hours.” 
The population of England “in 1600 was 4,000,000 ; 
in 1700, 6,000,000 ; and in 1800, 8,000,000.” “In 
the next century it quadrupled.” The improvement 
in transport as well as the increase in population 
are among the permanent results of the industrial 
revolution and, it is safe to say that, the standard 
of living for the present population of ten times that 
of 1600 is immeasurably higher. 

In another chapter, the growth of the commercial 
system is traced. This was bound to follow the 
development of the industrial system, more parti- 
cularly as trade between nation and nation grew. 
The inconvenience of barter as a means of exchange 
provided a stimulus to the extended demand for 
“money.” The chapter on the resources of Great 
Britain and the Empire is interesting. The figures 
quoted indicate that while the United States own 
approximately 52 per cent. of the world’s coal 
Teserves, this country contains 2-6 per cent. only ; 
of iron, the United States possesses 40 per cent. of 
the reserves, to Great Britain’s 5-5 per cent.; for 
copper, the statement is that “ half the world’s 
production occurs in the United States, and the 
Empire makes only about 10 per cent., most of the 
ore for which is imported.”” On the other side, the 
author states that “‘ the British Empire produces, 
Toughly, 70 per cent. of the world’s gold and nickel, 
60 per cent. of its tin, rubber and wool, and 99 per cent 
of its jute,” and owns “ 50 per cent. of its shipping, 
and 40 per cent. of its cotton spindles.” These are 


statements, the economic importance of which can- 
Rot easily be over-rated. This is altogether a very 
Another section is devoted to 


useful chapter. 


statistics and charts. The burden of this part is 
the difficulty which presents itself to the manager 
of investigating personally all matters under his 
control. Information presented in suitable form, 
however, will enable results to be weighed up quickly 
and effectively. Examples of the use of statistics 
and of various charts are given. 

In other chapters, the elements of commercial law 
are treated ; industrial legislation is outlined ; the 
importance of research and development work is 
stressed ; the questions of distribution, taxation, 
and insurance, office administration and office man- 
agement are considered. In some ways, however, 
the latter portion of the book is perhaps not so 
useful as the earlier. The work is well indexed, 
and there is a useful bibliography at the end of each 
chapter. 





Hydrographie. By Proressor FRIEDRICH SCHAFFERNAK. 
Vienna: Verlag von Julius Springer. [Price 46.50 
marks. ] 

In this country it has been customary to associate 
hydrography with the making of marine charts, but 
the subject, in fact, covers a much wider field, and 
includes inquiry into all the waters of the earth’s 
surface and the description of their physical con- 
ditions and features, their position, volume, and 
motion. It is with this wider aspect that the book 
by Professor Schaffernak is concerned. It is based 
upon lectures delivered by him at the Vienna Tech- 
nical High School. In his opening statements the 
author deals with periodicity in the occurrence 
of hydrological and meteorological phenomena in 
given lengths of time, and formulates four classes 
of alternations, namely, (1) those which are re- 
peated after one day or several days, and whose 
cause is to be sought in cosmic and terrestrial 
phenomena ; (2) variations which occur with the 
seasons; (3) those of a longer periodicity, which 
can only be indicated by observations carried out 
over a number of years—these are probably also of 
cosmic origin, and attempts have been made to 
correlate them with the eleven-yearly sun-spot 
periods and the ‘ 35-yearly Briickner climatic 
periods’; and (4) variations which are entirely 
irregular in their occurrence and are due to fortuitous 
circumstances. The latter would most certainly 
seem to us to be the most frequent of all, and their 
effect is to upset every calculation and every fore- 
cast; their place, hydrography considered in its 
wider aspect, is quite outside the realm of the exact 
sciences. In order to throw any light on them at 
all, a very lengthy diagram would be required 
giving a curve showing precipitation for each month 
over a period of, probably, a century, and it is quite 
possible even then that the form of the curve 
would be so irregular as to form no guide. in fore- 
casting. The more practical side of the subject 
is concerned with the storage and use of water, 
whether for consumption or for power purposes, 
to the best advantage and under the most economical 
conditions. 

The book gives complete illustrated descriptions 
of the different gauges and devices for measuring 
and recording precipitation, such as snow gauges 
for use in the high mountainous districts, rain 
gauges, &c., with illustrated descriptions of the very 
large number of instruments of every class con- 
nected therewith, and reviews the precautions to be 
taken in their use. The apparatus and devices 
include also those for recording the height of flow of 
rivers, and the water-level fluctuations of natural 
and artificial bodies of water. The calibration of 
the instruments is dealt with, as are also the losses 
by run-off, percolation, evaporation, and seepage. 
A special chapter covers the correlation of the 
results obtained and their representation by 
diagrams. It is a very complete compendium on 
water gauging, which will be found useful for 
reference purposes. The book is most carefully 
printed and illustrated, and is of much interest. 

As is quite natural, the actual records taken 
and referred to apply almost exclusively to Central 
European stations. In one of his opening state- 
ments the author gives the following as the initial 
stages in the development of hydrographical stations. 
The Hydrometrical Service of the Seine Basin 
was established in 1854 under the direction of 








station by Harlacher in Vienna and one in Prague ; 
in 1883 the Central Bureau for Meteorology and 
Hydrography was opened in Baden, this being the 
prototype of the German hydrographical institu- 
tions. The establishment of other European stations 
is also recorded, the author adding that the Water 
Resources Branch of the Geological Survey has 
undertaken the hydrographical service in the 
United States since 1902. 

In our own country we have not by any means 
ignored the subject, and a very efficient service 
has been at work for many years. The British 
Rainfall Organisation was founded as far back as 
1860, and has issued for the last seventy-five years 
its annual report, entitled British Rainfall. The 
responsibility for the work of this organisation was 
transferred in July, 1919, to the Meteorological 
Office. 





Reports on Progress in Physics. London: Offices of the 
Physical Society. Cambri : The University Press. 
[Price to Non. Fellows, 128. 6d. net.] 

In the preparation of the present series of annual 
reports on contemporary progress is physics, the 
Physical Society have been fortunate in their 
choice of contributors. Each Section and the 
sub-sections on spectroscopy, optics and X-rays 
have been written by well-known authorities in 
the particular branch involved, and the editing has 
been carried out with a high degree of success in 
preserving continuity of theme and co-ordination 
of subject matter throughout the whole volume. 

In dealing with “‘ Quantum and Wave Mechanics,” 
Professor Temple commences with a general survey 
of the whole matter, followed by a review of the 
developments which have been made in the principles 
of the subject. He makes a comparison between 
the quantum theory and statistical mechanics, 
supplemented by an account of the vital distinction 
between these two theories. The recent investiga- 
tions on the properties of the ultimate elements of 
matter which have been inspired by quantum 
theory are well summarised, particularly the 
researches of Dirac on the properties of the electron 
and the geometric theory constructed by Eddington. 
Mr. Trubridge deals with Burger’s theory of 
turbulence in which the methods of statistical 
mechanics are applied to the theory of the completely 
turbulent motion of a fluid between two parallel 
walls. After a wide survey of the subject, Mr. 
Trubridge concludes that Burger’s theory does 
not give many satisfactory results, and that the 
restriction of the motion to two dimensions 
necessarily makes the numerical results grossly 
inaccurate. 

Dr. Richardson in discussing “‘ Sound,” deals 
with free propagation, vibrating systems as applied 
to fluids and solids, acoustic impedance and those 
current researches which have industrial applications, 
The section on “‘ Optics”? has been contributed 
by members of the staff of the National Physical 
Laboratory and contains well-reasoned discussions 
of recent advances in the study of optical instru- 
ments, refractometry, vision, colour and photometry. 
Mr. Aubrey, in a chapter devoted to “ Heat,” 
indicates how it is that the principal changes which 
have taken place in the study of heat phenomena 
in recent years are traceable on the theoretical 
side to the quantum theory and on the experimental 
side to the application of electricity. The section 
on X-rays prepared by the X-ray staff of the 
National Physical Laboratory, is an excellent 
summary of recent investigational work on the 
production, scattering and absorption of X-rays, 
together with X-ray spectra and optics. Professor 
Andrade discusses the advances made with such 
astonishing rapidity in the physics of the atomic 
nucleus, and Dr. Hartshorn reviews the more 
conspicuous of the developments in electric and 
magnetic measurements that took place in 1933, 
and to some extent in the preceding few years, 
The value and utility of the volume is considerably 
enhanced by the extensive and detailed biblio- 
graphies which appear at the end of each section. 








CANADIAN IRON AND STEEL Propuction,—The pro- 
duction of pig-iron in Canada during the first eight 
months of 93s was 364,704 tons, as compared with 
236,071 tons in the corresponding period of 1934. Similar 

for steel were 556,752 tons in 1935, against 











Belgrand ; there followed, in 1875, the erection of a 


527,673 tons in 1934, 
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CONTINUOUS LEAD CABLE-SHEATHING MACHINE. 


CONSTRUCTED BY MESSRS. W. T. HENLEY’S TELEGRAPH WORKS COMPANY, LIMITED, LONDON. 
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17 and 8, on this page and on pages 413 and 414, these 
| views being of the larger of the two machines mentioned 
| above. The logical way of commencing the description is 
| to consider first the source of supply of molten lead to 
the machine. The lead is melted in the rectangular pot 
|seen in the background of Fig. 3. This pot is gas- 
fired, part of the supply pipes to the burners appear- 
ing in the illustration to the left of the pot. The 
molten lead leaves the pot by the pipe just visible 
above the machine, this pipe being, of course, kept 
| hot externally. The outlet pipe from the pot ‘is 
|coupled to the machine at the point a, in Fig. 1, 
| the lead entering the chamber 6, formed in a heavy 
[extension c to the back cover d. This extension is 
| kept hot by the gas rings ee. The general design of 
; | the cover, &c., will be clear from Fig. 4, which gives 
it for the former purpose as well as for the latter one. | a view of the machine on the inlet side, that is, where 

A third advantage of the continuous machine is that | the insulated cable core enters. The main frame of the 
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CONTINUOUS LEAD CABLE-SHEATH.- | 





ING AND PIPE-FORMING MACHINE. | 


| air is completely excluded from the molten lead inside | 

Some four years age, to be precise, in the issue of | the machine, and, in consequence, there is no danger | 
Enorerrrine for May 1, 1931, vol. cxxxi, pege 567, | of the formation of oxides with resulting weak areas | 
there appeared an account of a new type of lead — | in the sheath or pipe. The lead-melting pot is in direct | 
for the sheathing of electric cables. This machine, | communication with the rear of the machine, into | 


machine, in effect a casing for the driving gear, is 4 
narrow box casting to which is bolted the outer cover 
shown in Fig. 3, this being a view looking on the 
outlet side of the machine, with the sheathed cable 
emerging. The main frame is marked f and the outer 


known as the Henley straight-through lead press, 
formed a considerable advance in the technique of the 
— and its inception was due to Messrs. W. T. 

enley’s Telegraph Works Company, Limited, Holborn 
Viaduct, London, E.C.1. The same firm have now 
developed a machine which makes an even more 
marked step in cable sheathing. In this machine the 
press principle, that is the alternate filling with, and 
the extrusion of lead from, a container and die-box, 
has been discarded and, instead of an intermittent 
flow of lead, a continuous one is now provided, the 
—_ of time for which the process can be carried on 
without a pause depending only on the length of cable 


which the molten lead enters, and by the propelling | cover g in Fig. 1. 

action of the internal parts arrives at the point and | Screwed into the back cover extension with a large 
die to form a perfect solidified pipe or sheathing for | buttress thread is a hollow forging called the spline, 
application to the cable. When a press is used, the | and indicated at 4. The spline is supported in a 
molten lead is exposed to the air on its way from the rotating sleeve i, known as the driver. A photograph 
melting pot to the extruding container. It is true | of the spline and driver is reproduced in Fig. 2. From 
| that in the Henley straight-through lead press this | this and the drawing, it will be seen that both are formed 
| exposure to air is considerably less than in the ordinary | with helical ridges somewhat resembling a widely- 
| type of vertical press and the disposition of the oxides | pitched screw thread. Unlike a screw and nut, however, 
in the sheath is such that no weak transverse seams | the helix of the spline and that of the enveloping driver 
are present, but the condition still obtains, whereas | are of opposite “ hand” and do not engage, being in 
the continuous machine does not necessitate trans- | contact at the peripheral surfaces only. The annular 
ference of the molten lead under any such disadvan- | space between the ridges forms a passage for the lead 





to be covered. Before explaining the ingenious|tageous circumstances. Two other advantages of | from the chamber 6 to the chamber j, from which 
mechanism by which this continuity of operation is| importance in the new machine are that the space | latter chamber the lead is deposited on the cable core 
secured one or two of the primary reasons for its | occupied by it is very much less than that taken up by | as it passes through the centre of the spline. The 
adoption may be briefly examined. a lead press and the process is a much more rapid one, | spline is furnished with a removable conical head, 
In the first place, it will be readily understood that there being, as already indicated, no necessity for a known as the point. The edge of the point lies just 
& continuous process enables exact uniformity in| stoppage during the covering of a whole drum of | within the opening of a die k, the width of the annular 
thickness of the lead sheathing to be readily obtained, | cable. The weight of the plant is also considerably space between the two parts determining the thickness 
not only diametrally, but throughout the whole length | less than that of one embodying a lead press. The | of the sheathing. A screwed die holder, keeping the 
of the cable. With an intermittently-working press, | machine shown in the illustrations weighs only 4 tons, die in place axially against a collar, forms the exit 
this desirable condition is more difficult to obtain, | complete with motor and driving gear. ; | passage for the finished cable. 
at all events in the longitudinal direction. It follows| Turning now to the construction of the continuous| It may be mentioned at this point that the movement 
from this uniformity that, in cases where reduction of | machine, it may be said that two of them are at| of the cable through the machine is effected by gthe 
finished weight in the cable is important, a thinner | present in operation at the Gravesend factory of | extrusion of the lead at the die entrance, and the cable 
sheathing can be applied with entire confidence. | Messrs. W. T. Henley’s Telegraph Works Company.|drums do not require synchronisation to keep the 
Secondly, when using a lead press there is, at regular | One of these machines can sheath cable with core| cable taut. The cable core drum is seen in the back- 
intervals, a ridge known as the stop mark on the | diameters ranging from 0-0625 in. to 0-75 in.; the| ground of Fig. 3. It is carried on a plain spindle 
sheathing, this mark occurring whenever the container other can sheath cables with cores up to 1 in. in diameter. |round which it revolves freely, the only precaution 
of the has had to be filled with a fresh charge of | It is proposed to construct further machines capable | necessary being the addition of counterbalance weights 
lead. ( early there can be no such pseudo-joints with | of pak, with cables having a maximum core diameter | to the drum ends should the mass be markedly out of 
the continuous machine. The uniformity of thickness | of 5 in. The general construction of the machine is| balance. The drum on which the finished cable is 
and absence of stop marks renders the machine very | shown in the drawings given in Figs. 1, 5 and 6, on this | coiled appears in the background of Fig. 4. It is 
suitable for the manufacture of lead pipes and tubes | page and on page 414, and other information may be | mechanically rotated under control, the speed being 
as well as for cable sheathing. and it is proposed to offer | gathered from the photographs reproduced in Figs. 2,3, 4, | regulated by the attendant so that the rate of winding 





413 





ENGINEERING. 





Oct. 18, 1935-] 


SOT] Jop[oy erp ay} Yoram ur ssaoer S84 “AeA00 JuOIZ a4} | JAALIp a4} Jo saovy 3urynqe ey} uo poulsos SI [vas UlBUT , pue wUINIUIpes *yua0 Jod e 
UI P2e¥NZIs saAoo[s pamalos Aq uo01jselp [exe ue UI | 94} ynq ‘alojaq sev paAoolz st SULIvIq SY, *“I9A00 Jaqno | epem useq 2. 


PeXY pley ov szied y0q pue Jopjoy sip ® ul poyunow | a4} ur w Snjd pamoros oy} Jo 40%ids & uodn PoULlOy St | Jo saqny, 


St jJjesz oIp sq], ‘orp oqy y3no14}4 pee] 9y3 S9010J | pue suo ured 8 OS[® SI d10y Sulreaq aTL *1OALIp 943 jo 
dequreys SUTULIOT IO 4at3zno oq} Ur dn 998 oInssoid eq], | pua 19430 943 4e poAojdua St QolAep Sulyves TBI UlIs 
‘Bulivaq 943 oyeaqygur Aew orga pea, Aue 
nig, sy “paouryeq AjaBrey st Joqureyo Surw10j q doquieyo 94} 0JUI youq 8910} 0} Spud} JOALIp ey} jo 
oq} UT ounssaid oy} s¥ ‘orp 94} Yno14} SZutssed WOH}!}01 OY} BY} YONS st Saroos3 [votay O17} jO ., puvy ,, 
pes] oq} Aq s9AtIp ayy uo dn 4os sniy} 94} Jo 41ed | a4} ynq ‘uonor puys yjuiudqey ve opracid 09 Ajuo 
[eus e& Ajuo syoour “vad oq [ITM 41 ‘Burreaq SIYT, | JOU SI [vas SI} Jo yoyo eUL “pues 1v8l syt ye seaocoar# 
‘OUI, UIBUT 913 Ul sso00l 8 UI pole Buisq eov1 | 4n 


‘TO Surzefno119 Aq pojooo puv pepoog ydoey st Sutavaq 


4ay40 ayy “BULIvaq ysnayy {[®q B JO 9981 9U0 SOLLIBI | 


Sf UOljoNIysU0d DAVeUIATe UB 3843 pouojuow eq Avu 
4 ‘ouryouur 043 yo pua oanssoad oY} 98 puvys oy} YAM 


8144 Joy porddns Suteq Jayem poueyos ‘Avids Js0zvm 


Perjou oq TIM yy “soa001F oY} SB Ivy SB poyovar oavy 
Avu Yoram pea, Aue C aaquieyo 94} OFUI Youq ao40] 04 
Aduapus4 2 Buieq quowoSuerre 94} JO Jaye ayy vovd ut 
ere sired oY} UsYyM ‘ooRy YoRa 4o} ., puvy ,, ay1s0ddo jo 


| 
-Buljooo @ yy peplsoid ore sfutvaq JO 8408 Y}0q 4eq4 ATpoyqnopun 
| 


}BYMUIOS 





pofojdua useq sv 





Ay 


‘ouTyo eur 


‘“ANIHOVY 40 GNY-LHIN]T “fF “OL 





NOAUNOT 








I ay jo dequin 
SU94}X9 J9AOD yore 
9A99[8 943 JO pua JaqnoO oy} 98 eSuey Y “say ,0%03 | ured Zuo, & ut patio 
pokey Buieq sqred OMZ OY} “u BAaTs B OUT possad0l | ye 784} Udes Oq [[IM 4I ‘| “BI 04 oom aou0 SuLLajoy 
8 JoquievYys 4a]3n0 943 Surpunouns JOALIP OY} JO pus | *sa}v}01 JaAlIp 943 Pry Ul sButrvaq oyy ySnory} pra] 
pesiyjue oy} +} ‘Siq Ul UMOYS JuoWoSuURsaL ey Uy US{OUL JO sSeyvo] 94} ysureBe pend 0} sem esay} jo 
PIP oded ‘co “Fig wu peperysni[! st styy, *pefojdui osye | sug 


Ue Y}IM poulloy st Sutreeq sty, 
94} OUT pomoros 4 Fursveq 
Sf JOANp oy} pud 4qozur ey} 


“petpuey Sureq 
‘youd 40 uoryeuro 
aus 94} Jo ore Aoyy, 
A[qelrvaut you oe soF 
oq Avw 41 ‘ourds oy 
“9[qista sny3 Suteq 
ejoyM 943 Jo 








‘HNIHOVAT 40 ONG-La TILAK 





‘daLINIT “‘ANVdWOO SHUOM HdVUNATAL S.AMINGH ‘L 


“UNTHOVIN 


ONIHLVAHS-ATIAa vo 


se 
ad 
is 
to 
ot 
8- 
r 
16 
le 
rt 
18 
l, 
y 


CAVu'l 


“M 


Ss @wmooea tu 


‘SUSSANH AdM@ CAALOAYLSNOD 


SQOONTLNOO 





[-0 4M podoye peat uroyy ; ore Sayeos Zurpeei-ajdnosours8y4 
AVY SOSSOUHOYG} [TVA PUB slazoUTVIpP sNOLIeA 
‘SSOUMOTY? [TVA [TUX ¢ PUY [TUT OT Jo saqny soy 
pasn useq sey Arle oures ony, “AyTUO [UI OT Jo ‘10JoRy 
queyoduIT Uv SBA SsoUz YR oroy.m ‘10 ‘|S OF JO Ssauyorgy 
Surqzeoys & YUM o[qQeo a[Furs ivjnoitd Sus9A00 Joy pesn 
weeq seq Auourtue jo -jua0 sad ¢g.g Surureyuoo pray jo 
Aoye uy -oynurut sed -3y ogy pue aznurur sad “93 gy 
WeeMjeq “E718 9[qe) 94} YILA ‘soLIvA UOTsNIZxe jO o7e1 | WQIM pou sr 
OG} PUw Arg? [MU OF St YIVOYS oY], “wy Jo eFeyuaoded ‘| “Sty 0} Burzaza 
[Tews & YIM peAolye peel jo opeur St “maqshs Suyny3y Ajuo wey} pur 42] 
oNseulop s,Aojuey “sissepy jo OFsoyoeIeYO “Buryyeoys | Zury408 94} 38 pro] 
[RAO UY YM [GW polaAod-JaqqnI ULKy 94} ‘oqdwexe | oprsur qsprqn pe}a301d Ajaano 
Joy ‘aiqissod ore uL0y pue [eloyeU Ul Y}0q suoH yFnoiyy e[qvo 94} JO oBdussed 
“VHVA 9[qeiopIsuos ‘AreIqUOD 8y4 UG ‘auTyORU 943 UT | 943 UO UORNRNsUT oY], 
peonpoid oq ues ATuo seqny pue Suryyeeys repnom0 78q} | e1eq 043 Aq p 
‘swig]qoud |wieAes poyuesoid qrun TANP OFT, | poulnsse oq 0} 41 st s0yjI0u ‘pordun seme 4ou st pejour eimjzereduray 9 
943 JO syoodse jworuvyoour Ajoand 

e101 94} 0} UAAIZ oq MOU TTT UOI}RIapIsSUOD *adTAOp 
WOTOUUOD UT “UOLBUTIOT a] eos JO ASH ploav oy asodind | Surpnajxe sau0y Aue Aq Ajsnotacid poonpoad u90q 
Orv “BMY BTV OM SB IBZ se “OU plnos pu ‘anbrun 

o18 sjonpoid 043 Jo omg “eurTyoRul 
94} JO somgtyeryuej0d OY} OFBIZSNT]I 07 soyZns ‘19 AOMOY 
‘qsnu sojdurexa eseyy, “outm saddoo 10 UOI! pestuBales 
jo eas Aue Suryyeoys 10; pue “ouIM pljos pue sedid soz 
Y pve] eng = *‘Auownue -yua0 sed c-0 
89A0019 [ends YIM 4nd oe Seovy oseyy, ‘yosids pue | puv UNIWpes “yus0 Jod ¢Z-Q YIM 40 “uly “quae Jad %.9 


oq} Ur Pe}BoIpul OsTe oie 
#8 sajdnosoutiey} jo 
9jdnosoms 

~geay jo Jo. 
useMjoq ‘uTeZe 
iouur eq} W93.4 oq 
‘Zoqzoue euo YWIM oLjU 


q3 ‘ 


pue wnIp 943 usemjaq ‘fF 


"§ “SIT 





suTyoRUu 93 jo syed 419q30 


¥ JO pus 94} YOIyA Ur [eLIezwUT SurysIsaI 
80qn} Jo3no pue ezeIpom 
‘S9qn} 9} 8IpeuLioju pu 


RB] vst * 
‘stq} oprisyng 


GUO Soqny [BJU 44ST oe144 
OU} Ul sfOY oy} yey} UVES oq TILA u 
(eur ue jo yyBuel wv 30; 
Surureyqo oimjzeieduie4 
4yuo st puv ‘ourds o43 
299 St 41 SB oUTYORUT e43 
94} UI podeurep you st a100 
‘Ht Ul prey you ysnoy) puvy 
OYPNO} OG UBS BIqQUd 943 4ey} YONs Suteq 
pavy Apjoajsed 4os st 
S10Ul9 4 UsYM Buryzeeys euL 
Pp Suuinsvour & st ‘ouryorut 043 
‘Siq Ur uses WISTUBqOOUL OU], 
Je} ‘yTeyo poropmod oury 
a4 UOTaIIp JO 
O80] 94} GINdeS 04 
‘9SINOD JO ‘sey JUBpUD}Ze 94} pus 
ey eTNUINIOB s[loo oy SB SOLIvA UuoIzBzO01 
38 10 “fo Svs onpun 
oP} OF QUoTOWgNs 4ysnl st 


eurds 


404 [TGS st pue fT 

pesoyeun oy} 4ey3 poojsiepun oq 4ysnur 4f “gunosoe SUTYOVU OY} Woy s 
Stq? Ul pesn Ajpeieued st po, uL19} 243 YZnoyWy ‘J94UNOD [Ip v ILA 
[eLozwUr IeMoTZIed 943 04 Furpsi0908 
ui ut Area pue ‘ed 44 41238 HRW JO | “YyyBays oY} 03 partdde st fro go * 
‘% “Biq ut UMOYs SB poutioy | cures oy} qwW 
Pll oF {]-peerq} 943 yey} pouoruoul 
} JO UOLZVIepIsuoD BuTAvoT el10jog 
emyzeseduie} spreZer se euryqovul 
UoTyTpuoD 944 ‘g “BIg jo 4yBu 943 | Jo poods oyy, 
0} uses Bursvo JUSTINIYSUT 94} UT 19430304 pednoiz FNOYYA e[qeo Suiu093no oy3 dn 


“pozajdmoo st savy ou u 
[8194901 943 pur stioo aq} jo dn-Avy 
91489 943 ops 03 
‘uinip oy} uo 
‘319% 943 ‘UO UTR 











CONTINUOUS 


CONSTRUCTED BY MESSRS. 


Adjusting = 
: Bolts ; f : 
=F . 
Forming 
Chaanber® 


Die 
a. nm 


rear \ 























W 


Ss 


ENGINEERING. 


LEAD CABLE-SHEATHING 


HENLEY'S TELEGRAPH WORKS 


\. Molien Lead Inlet 


“Lt, Te Pass 
{ Dia. Core 


Lead Valve 


Driving 
Shaft 


COMPANY, 


[Oct. 18, 1935. 


MACHINE. 


LIMITED, LONDON. 


Balanced 
~ Gear 




















“ENGINEERING” 








Fie. 7. Gas-Heating BURNERS At 


block radially, as referred 


permits movement of the 
This permits the die to be 


to the axis of the spline. 
precisely adjusted relative to the point of the spline, 
so that the two peripheries are concentric and the 
thickness of the extruded lead is diametrally uniform. 
The adjustment of the die holder is effected by means 
of four radiating set screws in the cover. The front 
cover is pre-heated by a gas ring o, or an equivalent 
heating device. A gas-ring equipment is seen in Fig. 7. 

On the inner end of the sleeve » is keyed a large 
spur wheel p, forming the final member of the driving 
gear train. This gear runs with its teeth lubricated 
by a stream of oil which must necessarily be kept out 
of contact with the heated driver. A seal is, therefore, 
}, which enter recesses in the rim 


formed by the rings 


OuTLeT Enp. Fie. 8. 
of the gear wheel, the boss of the wheel, moreover, 
being provided with rubbing faces on the frame and 
cover, respectively. In the view of the machine given 
in Fig. 8, the cover has been removed and the wheel 
is clearly visible, together with one of the pinions 
meshing with it. There is a driving pinion on each 
side of the spur wheel in order to ensure a more 
balanced torque. These pinions mesh with idlers 
which engage, in their turn, with pinions on each side 
of the main driving shaft at the same level. These 
latter pinions mesh with a spur wheel on the driving 
shaft, this wheel being indicated at r in Fig. 1. This 


arrangement of a double drive will be clear from the | 


right-hand half of Fig. 6, on this page. The train of 
pimions was adopted in order to secure a double drive 








DrivinG SHarrt AND Driver Spur WHEEL. 


without making the machine inconveniently wide, but 


|alternative designs embody a double worm drive 


instead of pinions, a construction which secures the 
same ends with an even greater economy of space. 
The main driving shaft is seen to the left of Fig. 5. 
The motive power is an electric motor transmitting 
through double-helical reduction gearing and a flexible 
coupling. When the machine is working at normal 
capacity, about 15 h.p. is required. Forced lubrication 
is employed on all the bearings, the pinion bearings in 
the frame being lubricated from the journals, as may 
be gathered from the disposition of the oil-supply pipes 
in Fig. 4. The oil is delivered, through a cooler, by an 
electrically-operated pump to the headers seen on the 
right in Fig. 3. These are provided with rotating 

















Oct. 18, 1935.] 
dise signals on each delivery pipe to the machine, so 
that any failure may be at once detected. The return 
oil flows into the tank seen below the machine in this 
illustration. It is first filtered and then flows to the 
oil pump suction. The machines have been made by 
Messrs. Henley’s, some parts having, however, been 
obtained from outside sources. The design, which is 
fully protected by patents, has been evolved in the 
following manner: It was originated in embryo in the 
Henley Research Laboratories some six years ago, on 
the initiative of Dr. P. Dunsheath, chief engineer of 
Messrs. W. T. Henley’s. The first small research models 
were employed in extruding putty, and a small model 
for lead extrusion followed. Lead was produced from 
it in a continuous sheath, we believe for the first time 
on record, on March 3, 1930, the rate of extrusion 
being 1 ft. per hour. From this small-scale plant the 
commercial machines have been developed in which, 
for example, the lead is extruded at the rate of 6,000 ft. 
per hour in covering certain classes of cable made 
by the firm. It may be mentioned that one of 
the fundamental problems in connection with the 
development was the choice of correct steels and other 
metals for the several parts of the machine, and this 
necessitated a large amount of experimental work, 
the construction rather than the principles of the 
machine needing most investigation. The Henley 
Extrusion Machine Company, Limited, with offices at 
11, Holborn-viaduct, London, E.C.1, and a factory at 
Slough, has been formed for the manufacture of the 
machines. 








THE LATE MR. J. E. PEECH. 


Tuer death of Mr. James Edmund Peech, C.B.E., 
which occurred on October 7 at his home, Thorns 
Beach, Beaulieu, Hampshire, removes a well-known 
figure from the ranks of the steelmakers of this country. 
The son of the late Mr. William Peech, one of the original 
founders of the firm of Messrs. Steel, Peech and Tozer, 
Limited, The Ickles, Rotherham, he was born in 1878 
and entered the steelworks at the age of 19. Eventually 
he became a director of the Company, and when Messrs. 
The United Steel Companies, Limited, was formed 
some years ago, he was made a director of the larger 
concern. Mr, Peech was particularly well known in 
the railway world and had travelled extensively on 
behalf of his firm on railway business, particularly in 
Canada, China, South Africa, and Egypt. During the 
European war, he was adviser on shell steel to the 
Ministry of Munitions and for his services to his country 
was made a Commander of the Order of the British 
Empire in 1918. He was also decorated by the French 
Government. Mr. Peech was elected a member of the 
Iron and Steel Institute in 1918. 








THE LATE PROFESSOR SIR J. C. 


M’LENNAN. 

Iv is with great regret that we record the death of the 
distinguished Canadian physicist, Professor Sir J. C. 
M’Lennan, D.Se., F.R.S., which resulted from a heart 
ittack while he was travelling in a train from Paris to 
toulogne, on Wednesday, October 9. His work on 
the superconductivity of metals at low temperatures 
will be familiar to our readers from the reports of his 
lectures at the Royal Institution, and before other 
scientific bodies, that have appeared in our columns, 
hut he will also be remembered for his valuable war 
work in the production of helium from natural gas, 
and in connection with the location and destruction 
of submarines. 

Born of Scottish parents in Ontario on April 14, 1867, 
M’Lennan was educated at Toronto and Cambridge. 
He became an assistant demonstrator in physics at 
the University of Toronto in 1892, and was made a 
demonstrator in 1899, later becoming Associate Pro- 
tessor of Physics. He held this professorship from 1902 
to 1904, and was then appointed Director of the Physical 
Laboratory, a position which he retained until 1932, 
although he also acted as Dean of the School of Graduate 
Studies and Research of the University from 1930 until 
1932. In the latter year he retired with the title of 
Professor Emeritus and Visiting Professor of Physics. 

\lthough helium had been liquefied some years 
previously, by Kammerlingh Onnes, at Leyden, 
M’Lennan liquefied it at Toronto in 1923 and used it 
it experiments on superconductivity. He determined 
the temperature at which the transition to the super- 
conducting state occurred in various metals and also 
showed that the phenomenon of superconductivity was 
(lisplayed by certain alloys and chemical compounds. 
‘Some particulars of this work will be found in 
ENGINEERING, vol exxxiii, page 734 (1932) and vol. 
CXXXV, pp. 104, 135, 165 and 193 (1933). Electrical 
phenomena at very low temperatures was also the 
subject of the Kelvin Lecture to the Institution of 


Electrical Engineers which Professor M’Lennan deli- 
A reference to this will be found on page 


vered in 1934, 


ENGINEERING. 
and on the conduction of electricity in gases will also 
be remembered, and in this connection reference may be 
made to his Royal Institution lecture on the Spectrum 
of the Aurora, which was reported in ENGINEERING, 
vol. exxii, page 20 (1926). 

He was naturally the recipient of many academic and 
other honours, both in the United States and Canada 
and in this country, to which he paid frequent visits. 
He was, for instance, a Fellow of the American Associa- 
tion for the Advancement of Science, a member of the 
National Research Council of Canada, president of the 
Royal Canadian Institute in 1916-17 and president of 
the Royal Society of Canada in 1924. From the last- 
mentioned Society he received the Flavelle Medal in 
1926. In this country he was elected a Fellow of the 
Royal Society in 1915, and was made a Royal Medallist 
in 1927. He was president of Section A of the British 
Association at the Liverpool Meeting in 1923, and, as 
recently as June last, was made a K.B.E. in recognition 
of his fundamental discoveries in physics and _ his 
scientific services. 








PUBLIC WORKS, ROADS AND 
TRANSPORT CONGRESS. 


In connection with the Public Works, Roads and 
Transport Exhibition, which is to take place at the 
Royal Agricultural Hall, Islington, London, N.1, from 
November 18 to 23, a Congress will be held under the 
auspices of the Institution of Sanitary Engineers, the 
Society of Chemical Industry, the Association of Public 
Lighting Engineers, the Institution of Gas Engineers, 
the Institution of Municipal and County Engineers, 
the British Waterworks Association, the Institute of 
Sewage Purification, and other bodies. In many cases 
sessions will be held concurrently. We give below a 
list of the papers to be read and discussed. 

Monday, November 18, at 3 p.m.—** A Review of the 


Greater London Drainage Report,” by Mr. G. T. 
Cotterell. 
Tuesday, November 19, at 11 a.m.—* Reinforced 


Concrete in Road and Building Construction,” by 
Dr. W. H. Glanville; and “ Public Lighting: Its 
Necessity and Administration,” by Mr. E. C. Lennox. 
At 3 p.m.—* Gas Utilisation in Modern Buildings,” by 
Dr. F. M. H. Taylor; “Coke Utilisation in Modern 
Buildings,” by Mr. W. L. Boon; and * The Promotion 
of Road Safety by Local Authorities,” by Mr. J. R. 
Howard Roberts. 

Wednesday, November 20, at 11 
Bridge Design,” by Mr. I. G 
posite Tee-Beam Bridges,” 
At 2.30 p.m.—Sir Kingsley Wood, M.P., Minister of 
Health, the President of the Congress and Exhibition, 
will present the prizes to the successful competitors in 
the Papers Competition organised by the Council of the 
Congress. At 3 p.m.—* The Housing Question,” by Sir 
Herbert H. Humphries. 

Thursday, November 21, at 11 a.m.—* The Design 
and Application of Syphon Spillways,”’ by Mr. C. D. C. 
Braine ; * The Growth and Distribution of Population 
with Special Reference to Water Supply,” by Dr. 8. 
Vere Pearson; and “ Town Planning and Transport,” 
by Dr. Thomas Adams. At 3 p.m.—** Ozone Purifica- 
tion of Water,” by Lt.-Col. G. Ewart Morgans; “ The 
Effect of Frequency of Collection on Storage of, and 
Changes in, House Refuse, at the Dwelling House,” by 
Mr. H. W. Reeves; and “The Relation of Public 
Cleansing to Other Essential Services,’ by Mr. R. G. 
Baxter. 

Friday, November 22, at 11 a.m.—* Activated Sludge 
Research on the Practical Scale,” by Dr. W. Watson ; 
“Sewage Purification and Sludge Digestion at Coat- 
bridge,” by Mr. A. J. Fulton; “ The Economic Design 
of Retaining Walls” and “ Points in the Design of 
Reinforced Concrete Works,” both papers by Mr. 
Granville Berry. At 3 p.m.—*‘ Strength of Sewage,” 
by Messrs. M. Lovett and J. H. Garner; “Small 
Holdings and Emigration,” by Major T. G. Ellis; and 
“The Land Drainage Act, 1930, and its Effect on 
Small Holdings,” by Mr. H. L. Samson. 
Saturday, November 23, at 10.30 a.m. 


=, 


Street Works,” by Mr. A. R. Hanson. 


a.m,—** Esthetic 
. Macdonald ; and “* Com- 
by Mr. G. D. Balsille. 


* Private 








Export or British Screntiric INSTRUMENTS TO 
France.—Certain kinds of British optical and scientific 
instruments are subject to special quotas when imported | 


into France. In order to ensure the full benefit of these 
quotas to British manufacturers and to prevent the 
detention of shipments, the French Government has 


authorised the Scientific Instrument Manufacturers 
Association of Great Britain, 329, High Holborn, London, 
W.C.1, to issue certificates to shippers. The instruments 
to which these certificates apply comprise simple survey- | 
ing instruments, dividing machines, house barometers, 
apparatus for physical and chemical demonstrations for 
schools and colleges, apparatus for physical and chemical 
research and analysis, and surveying instruments for 
geodesy, topography and measurements of angles. Further 
particulars of the scheme may be obtained from the 
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of our 137th volume. 


His work on radioactivity | 
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THE PHILORA HIGH - PRESSURE 
MERCURY - VAPOUR DISCHARGE 
LAMP. 

THE attempts to increase the light output of the hot- 


cathode mercury-vapour lamps which are now being 
increasingly used for street lighting, have led to an 


interesting result. For, as an outcome of experiments 
made in the Research Laboratories of Messrs. Philips 
Lamps, Limited, 145, Charing Cross-road, London, 
W.C.2, it has been possible to obtain a lamp, which 
not only gives a considerably greater brightness, but 
is much smaller in size than those that have been 
employed up till the present time. As was quite 
logical, the investigator first sought to achieve his 
object by increasing the dimensions of the lamp, but 
as there were obvious limits to progress in this direction, 
the alternative of using air, and, subsequently, water 
or oil, cooling was tried. The results were highly 
encouraging, though quartz had to be substituted for 
glass as the tube material, this being the only sub- 
stance which is both transparent and capable of with- 
standing the temperatures generated. 

A lamp embodying these principles has now been 
placed on the market under the name of Philora. 
It consists essentially of a quartz tube 10 mm. long 
with an outside diameter of either 6 mm. or 3 mm., 
depending on whether the electrical loading is 600 watts 
or 1,000 watts. The walls of the tube are compara- 
tively thick, giving an internal gas space with a dia- 
meter of 2 mm. or | mm., respectively. Theoretically, 
the lamp may be of any length, depending on the 
output required, This little tube is provided at 
each end with a tungsten wire electrode, which 
sealed into the quartz, a ring of special glass being 
interposed to allow for the difference between the 
coefficients of expansion of the two main materials. 
The tips of these electrodes are coated with a deposit of 
alkaline-earth oxides to facilitate the emission of elec- 
trons and when cold project from a small drop of 
mercury. When working, this mercury is, of course, 
vaporised. During operation, the lamp thus formed 
is contained in a water jacket, the construction of 
which possesses no special features. The Philora 
lamp is designed for connection to a standard 200-volt 
to 260-volt alternating-current circuit through an 
auto-transformer, which stabilises the discharge 
during operation, while the no-load voltage generated 
is sufficient for “ striking” purposes. The diameter 
of the luminous part is from 1 mm, to 0-7 mm, The 
consumption is about 60 watts per millimetre length of 
discharge, the current being about 1-35 amperes, and 
the brightness attained is said to be as high as 450 
candle power per square mm. (260,000 candle-power 
per square inch), the luminous efficiency being from 
50 lumens to 60 lumens per watt. The power factor 
of the lamp itself is 0-9. The potential gradient 
between the electrodes may be as high as 90 volts 
per millimetre, but as under these conditions the 
internal pressure becomes unduly high, a pressure of 
60 volts per millimetre has been adopted for practical 
purposes, This corresponds to a pneumatic pressure 
of about 150 atmospheres, compared with 5 or 6 atmos- 
pheres in the ordinary hot-cathode discharge lamp. 
Naturally, the higher the pressure generated, the 
greater the brilliancy. This internal pressure was first 
ascertained by Measuring the breadth of the absorption 
band at 2,537 A. at a known temperature and pressure 
and checking this by a manometer fitted to a test 
lamp. In this way, a relationship between the poten- 
tial gradient and the pressure was obtained. 

Perhaps the most interesting feature of the lamp is 
the whiteness of the light emitted. Spectroscopic 
examination, in fact, reveals a continuous spectrum 
with very much broadened mercury lines. This 
continuous background extends throughout the visible 
spectrum including the red, The result is that there 
is relatively little colour distortion. It has also been 
found that this spectrum is modified by the electrical 
rating., For instance, at low voltage gradients the 
2.537 A line in the ultra-violet is an emission line, 
while at higher gradients it becomes an absorption 
line and its breadth shows a rapid increase towards 
the long waves. At 200 mm. from a 500-watt lamp the 
energy received per square inch between 0-5 # and 
0-6 « (the middle of the visible spectrum) is equal to 
that of direct sunlight, between 0:3 # and 0-44 
(ultra-violet) it is equivalent to five times that of 
sunlight, while between 0-6» and 1-04 (chiefly 
infra-red), it is only half that value. Practically 
all the ultra-violet radiation is absorbed by the glass 
of the cooling tube. 

A lamp of this pattern but without water cooling 
has also been designed. This, of course, has a lower 
rating and the light emitted is slightly less white 
owing to the smaller proportion of red rays. Its 
luminous efficiency is about 40 lumens per watt, the 
consumption being 70 watts, while the length of the 
discharge is 20 mm. 

Owing to its high brightness and luminous efficiency, 


In 





secretary of the Asapciation, at the address given above. 
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its small size, and the spectral composition of its light, 
combined with the absence of thermal inertia, it 
claimed that the new lamp is specially suitable for use 
in cases where it is necessary for a concentrated beam 
to be emitted, as in cinema projectors and lighthouses 
This claim is justified by the fact that the brightness 
ot 
purposes is not more than 176 candle power per square 
millimetre, while, as we said, the brightness ol 
the Philora lamp is some two and a half times as great 
the will The very 


18 


have 


Moreover, maintenance be less. 


the earbon-are lamps usually employtd for such | 


small dimensiéns of the new lamp should also enable | 
a considerable reduction in the size of the optical | 


apparatus used for projection to be effected. Further 
more, a nearly point of light obtained. 
The lack of thermal inertia has led to the design of 


source is 


a cinematograph projector without the usual revolving | 


shutter, the lamp itself being extinguished twice pet 
The result is an increase of 100 per cent. in 
sereen illumination. To allow of this being done, the 
movement of the film and the extinctions of the lamp 
have to be synchronised, so that the change of picture 
occurs when the lamp is out. To do this, however, 
difficulties. For this application, 


cycle 


presents no 


presence of cooling water is an additional advantage, | 


as the absorption of heat is increased and the reduction 
in the size of the lamp housing is facilitated. The lamp 


should also be suitable for use in film studios, owing | 


to the highly artistic properties of the light and the 
absence of heat radiation. Finally, it is hoped it will 
find an application in medical work as a source of 
ultra-violet radiation. 








ANNUALS AND REFERENCE BOOKS. 
Willing’s Press Guide, 


1935.—The sixty-second annual 
mau, 
handbook of information regarding the Press of the 
United Kingdom and of the principal Dominion, 
colonial, and foreign publications has been published, 
price 2s, 6d., by Messrs. Willing and Company, Limited, 
356-364, Gray's Inn-road, London, W.C.1. As hereto- 


fore, the largest section in the volume is the alphabetical 


list of newspapers and periodicals published in Great | 
pay I | reliability, the former in motor-boat work and the 


Britain and Ireland. The particulars given include the 
year of establishment, the frequency of publication, 
the price of the journal, and the publisher's name and 
Similar, but less detailed, lists are given of 
colonial and toreign publications. Other lists give the 
London addresses of provincial, Dominion, colonial 
and foreign publications, recent titular changes and 
amalgamations, and publications in the English lan- 
guage issued in foreign countries. The geographical 
indexes to provincial publications, in which they are 
arranged alphabetically under counties and towns, the 
index to London suburban papers, and the index to 
class, i.e., professional, trade, technical, industrial, &c., 
journals are all useful features. Of interest, too, is the 
chronological list of the oldest British publications. 
The volume, which is well printed and bound, occupies a 
unique place in the Press world, 


Universal Directory of Railway Officials and Railway 
Year Book, 1935-1936.—Originally issued in 1895, the 
Universal Directory of Railway Officials reaches with 
the present volume its forty-first year of publication, 
and its third edition incorporating another old-estab- 
lished book of reference, namely, The Railway Year 
Book, which completed its thirty-fourth year of publica- 
in 1932. The volume is divided into two main 
portions. The first is a directory of railways and of 
officials, and the second contains statistical and other 
information. The general arrangement of the directory 
section is on a geographical basis. The railways of the 
United Kingdom appear first, followed by those of 
the British Colonial Empire and the Dominions in 
sequence, then by the railways of foreign countries in 
which important British interests are held, and, lastly, 
by the railways of other foreign countries. In the case 
of each railway brief general particulars of the system are 
with the latest available financial 


address. 


tion 


given, together 
data; then follows the list of the officials of the 
line. Assistance in communicating with foreign rail 


ways is provided by a list, in English, French, German 
and Spanish, of approximately comparable titles of 
officials. In a further list are set forth the addresses of 
the London offices and egencies of the chief overseas 
administrations. The stetistical section, as heretofore, 
contains a mass of miscellaneous information dealing 
with railways and railway operation. For ready 
reference purposes, four indexes are provided at the 
end of the volume; these refer, respectively, to coun- 
tries, to the statistical information to 
names of railways and railway institutions and associa- 
tions, and to the names of all the railway officials 
mentioned in the book. The volume, which is com- 
piled from official sources by the editor of 7 he Railway 
(lazette, price 208. net, by Messrs. The 


section, 


issued, xt 
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Directory Publishing Company, Limited, 33, Tothill- 
street, London, 8 


.W.1. 





that for 1935, of this comprehensive index and | . ve 
| horizontally-opposed twin-cylinder engine in a Jowett | 


gallon | 


| of 100 mm. (34 in.). 
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AIRLESS-INJECTION ENGINE. 


(COVENTRY), LIMITED. 
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TOURING CAR WITH 1,000 c.c. 
AIRLESS-INJECTION ENGINE. 


Tue first touring car fitted with an airless-injection 


| 
| 


INGOT-SLICING AND TREPANNING 
AND DRILLING MACHINES. 


THE two machines illustrated respectively in Figs. 1 and 


engine to be offered to the public was recently demon- | 2 and in Fig. 3 on the opposite page, have been recently 


strated by Messrs. Victor Oil 


Limited, Cox-street, Coventry, and is illustrated in the | Reddish, Stockport. 
It consists of a Victor “ Cub” | is for slicing ingots up to 24 in. in diameter, and up to 


accompanying figure. 
and a consumption is claimed of | 
per 65 miles, giving a ton-mileage figure of 80. The 
consumption of lubricating oil is about 1 gallon per 
2,000 miles, so that the total oil and fuel cost works out 
at less than }d. per mile. Both the engine and the 
chassis have already acquired a high reputation for 


chassis, 


latter fitted with a petrol engine, and the road tests 
on the car, at which we were present, suggested that 


Engines (Coventry), | built by Messrs. Craven Brothers (Manchester), Limited, 


The lathe shown in Figs. | and 2 


a maximum length of 8 ft. 3 in. The bed is of strong 
and rigid box section, having accurately surfaced 
close-grained square-section slides. Ample provision 
is made for the clearance of cuttings, which fall through 
the bed into a pit arranged in the foundations. The 
driving headstock is provided with a large-diameter 
spindle and faceplate, the spindle being mounted in 
capped phosphor-bronze bearings with large-diameter 
washers to take end pressure. The driving wheel, 


| with single helical teeth, is mounted on the back of 


it should meet the requirements of many light-car | 


users. The engine is of the air-cell type and has a 
cylinder bore of 80 mm. (33, in.), and a piston stroke 
The capacity is therefore 1,000 
c.c., and the Treasury rating is 7-94 h.p. The cylinder 
heads, of cast-iron, are detachable. The cylinders 
are provided with removable wet liners made from an 
giving high resistance to wear. The 


iron alloy a 


| pistons are of aluminium alloy, with gudgeon pins of 


|the fully-floating type. 
| operated by push rods and rockers. 


the | 


wheelbase is 8 ft. 6 in 
| ground clearance is 7} in. 


are fitted, 
All the valve 
gear is pressure lubricated. The camshaft is in one 
piece, hardened and ground, and is driven from the 
crankshaft by a double chain. The connecting rods 
are heat-treated high-tensile steel forgings, hand 
finished all over. The big-end bearings are of the roller 


Overhead valves 


type, and the small-end bearings are of chill-cast 
phosphor-bronze. The crankshaft is of the built-up 
type, and is carried on ball bearings. The centre 


section of the shaft is made from 70-ton nickel-chrome 
steel and the end sections from 70-80-ton nickel-chrome- 
molybdenum steel. The crankcase of aluminium 
alloy. Two C.A.V.-Bosch fuel pumps are fitted, one 
for each cylinder. They operate directly off the 
camshaft, and are connected by very short pipes to the 
pintle-type injector. Both the pumps and injectors 
are totally enclosed but readily accessible. All the 
engine bearings are pressure-lubricated, except the 
small ends, which are splash lubricated. The oil pump 
is of the gear type and is water-jacketed. The pump 
is mounted outside the crankcase, and all oil passages 
are integral with the engine casing. The cooling 
water is pump circulated, the pump being fitted with 
self-adjusting glands. All the water passages are 
formed in the engine casting. 

The chassis frame is of the usual channel section, 
upswept over the rear Suspension is by semi- 
elliptic springs on both axles. The engine is mounted 
on a sub-frame with rubber cushioning. The clutch 
is of the single dry-plate type. The gearbox incor- 
porates four forward speeds and reverse, the forward 


Is 


axle. 


ratios being 1, 
ratio is 5-6 to 1. Transmission is by open propeller 
shaft to the spiral-bevel rear axle. The differential 
of the straight-bevel type. Epicyclic steering is 
fitted, the steering box being rubber-mounted. ‘The 
steering gear is adjustable for wear and is claimed to 
be light in action. Both the hand and foot brakes 
operate on all four wheels, but are independent and 


Is 


separately adjustable. 


are 10 in. in diameter. The 
., the track is 3 ft. 9 in., and the 


brake drums 


The 





1-8, 2-9, and 4-25 to 1, while the reverse | 


| 


the faceplate, and is driven by means of a pinion 


} mounted on a driving shaft in the bed, the shaft run- 


ning in phosphor-bronze bearings. The pinion is 
totally enclosed, as shown in both figures, and runs 
in oil. The drive is by means of a constant-speed, 
100-h.p. alternating-current motor, mounted upon a 
baseplate at the end of the machine, through a four- 
speed gear-box. The gearing in the gear-box is made 
from high-tensile steel, and is adequately lubricated. 
The main driving motor runs at about 720 r.p.m., and 
spindle speeds of 6-25, 9-9, 15-8 and 25 r.p.m. are 
obtainable through the gear-box. The speed changes 
are made by the operation of conveniently-placed levers. 
The faceplate is of heavy box-section, securely bolted 
to the flanged end of the spindle, and is fitted with fou 
independently-adjustable forged-steel jaws with large- 
diameter screws and phosphor-bronze nuts having 
long bearing surfaces. 

Four saddles are fitted on the front ways of the bed 
and four on the rear ways, as shown in Fig. 2. Each 
saddle is fitted with a tool slide to carry two cast-steel 
toolholders in tee slots, making a total of eight tool 
holders at the front and eight at the back. The tool 
holders are adjustable in the tee-slots for different 
widths of slabs to be cut off. The tools can be with 
drawn from the back of the toolholders, and 
provided with supports for the parting tools to ensur 


are 


the minimum of overhang. Each saddle can lx 
traversed along the bed by hand motion. The feed 
motion to the tool-slides is driven from the shaft 


in the bed through a four-speed change gear-box 
to shafts at the front and rear of the lathe, and through 
gearing to a screw in each saddle. The feed range is 
40, 52, 64 and 80 cuts per inch. Independent hand 
motion to each tool-slide is provided. Power travers 
is provided to the tool slides from a 5-h.p. constant 
speed motor, the front and rear slide being traversed 
independently. The motor runs at about 1,400 r.p.m. 

The loose headstock is provided with a revolving 
steel spindle of large diameter mounted in capped 
phosphor-bronze bearings with a large washer for taking 
the end pressure. The faceplate is securely bolted 
to the flanged end of the spindle, and is fitted with four 
independently adjustable forged-steel jaws. A quick 
locking device is provided for clamping the loos 
headstock to the bed. The loose headstock is adjust 


|} able along the bed by means of screw and nut motion, 


driven by a 2-h.p. flange-mounted reversing motor. 
running at about 1,400 r.p.m. and mounted at the end 
of the bed, through spur reduction gearing and a slipping 
clutch. A three-point push-button station with * start, 
‘ stop,” and “ inching ” buttons, is provided for th 
main motor, and also “forward” and “ reverse 
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| push-button stations for the saddle traverse motor, 
and for the loose headstock traversing motor. Special 
attention has been paid to the lubrication of all working 
parts, this being carried out by means of * one shot ” 
| pumps. Where it is not practicable to lubricate by 
this system, oiling nipples are fitted for use with an 
oil-gun. The centre height of the lathe is 20 in., 
and, as already mentioned, the maximum length of 
ingot admitted is 8 ft. 3 in. while the 'maximum 
diameter of the ingot is 24 in. The overall length of 
the bed is 18 ft. 6 in. The approximate net weight, 
exclusive of electrical equipment, is 33 tons. 

The second machine, illustrated in Fig. 3, has been 
specially designed for trepanning the large and the 
small sprag-holes in steel disc wheels having two, three 
or four holes equally spaced, the holes being machined 
at one operation. Suitable speeds are provided for 
dealing with holes from 1} in. to 6 in. diameter. The 
machine is fitted with four 3$ in. diameter spindles, 
having eight speeds, each spindle being adjustable in a 
fixed driving headstock, and the wheels being carried 
on a rotating turret having self-acting feed traverse 
and quick power adjustment. The turret is provided 
with two vertical faces, as shown, each fitted with a 
three-jaw concentric chuck arranged to grip wheel 
centres and solid wheels ranging from 2 ft. to 4 ft. 6 in. 
diameter. While one wheel is being machined, the 
other can be removed and replaced, the turret being 
rotated by power to bring the wheels into and out of 
position. Two of the spindle heads have vertical adjust- 
ment and two have horizontal adjustment in relation to 
the main headstock centre. 

Each spindle head has independent adjustment by 
screw and nut, easily accessible from the outside of the 
headstock and, when adjusted, the spindles are secured 
in position by four bolts in tee-slots at the cutter end, 
and at the rear end by a steady-pin for accurate setting. 
By suitable combination of these adjustments to the 
various spindles, they can be set to cover the holes in 
a range of wheels. Steel rules and pointers are fitted 
to all slides, thus ensuring accurate setting. The 
drive is by two 15-h.p. constant-speed motors, through 
an 8-speed gear-box, one motor driving the two spindles 
with horizontal adjustment, and the other driving the 
two spindles with vertical adjustment. The quick 
power traverse to the turret slide is operated by a 
3-h.p. motor at the back of the bed. * Start” and 
“stop” push-buttons are provided for all motors. 
The approximate net weight of the machine, exclusive 
of its electrical equipment, is 18 tons. 











GOLDEN JUBILEE OF ENGINEERING Finm.—The year 
1935 marks the Golden Jubilee as a company of Messrs. 
Ashmore, Benson, Pease and Company, Limited, Park- 
| field Works, Stockton-on-Tees, the firm having been 
incorporated in 1885 as a limited company. As a 
| souvenir of the occasion, a handsome illustrated brochure, 
edited by Mr. Benjamin Peat, the secretary of the 
| Company, and containing a brief history of the firm, has 
| been produced. The activities and achievements of the 

firm from small beginnings in 1876, and its subsequent 

| substantial growth are briefly recapitulated. A happy 
| feature of the firm is the long service of many members 
of the personnel, and it is gratifying to note that some 
| 30 per cent. of the employees have spent upwards of 
| 25 years with the Company. 
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CONTRACTS. TENDERS. PERSO! 








VMesses. Davey, PAXMAN AND Company (COLCHESTER), Wer have received from the Department of Overseas Messrs. Feropo, Limrrep, Sovereign Mills, Chay 
Limrrep, Standard Ironworks, Colchester, have received | Trade, 35, Old Queen-street, London, 8S.W.1, particulars | en le-Frith, are transferring their depots at Manches 
an order for one of their eight-cylinder, heavy-duty | of tenders invited by various bodies in the British posses- and Newcastle-upon-Tyne to new and larger premise . 
Diesel engines, capable of developing 440 b.h.p. at | sions and in foreign countries The closing date of each | order to deal with increasing business The Manchest 
650 r.p.m., for the main propulsion of a Diesel-electric | tender is stated below Details may be obtained on | office and depot has been transferred from 32, Cathedra 
tug which Messrs. Smith's Dock Company, Limited, application to the Department, at the above address, | street, to 16, Jackson’s-row, Deansgate, Manchester, 2 
North Shields, are to construct for Messrs. Erith and | the reference number being quoted in each case. while that at Newcastle is being removed, as fro: 
Jartfo jighterage Co d . T -“ngine . - oo . October 2 r 0, Worswick-street, to Eldon-str 
Dartford Lighterage ompany, J imited The engine Steel Swing Bridges, over El Tewfiki Canal, near tober 21, from ] ors ck-s cot, ci t 
will be direct-coupled to electrical propulsion equipment . ce -. * Barras Bridge, Newcastle-upon-Tyne, 2. 

tad t tas Th G | Flect Cor coal | ltan ; November 23 (T.Y. 5,367): also over the Bahr : 
ei miie« ome 7 « mene | Atk i 0 ~” ° . ‘ . > ” r 
, Ly + , - j * weer ~ ' - + | Faqis Canal, near Dahtamoun; November 16 (T.Y. Masor H. B. RIGGALL, commercial manager of Mess: 
‘ o e " t » received ¢ wrde ir 4 . . » 

wee a a en ee tn order trom Ue | 5,368). Ministry of Communications, Cairo, Egypt. Ruston and Hornsby, Limited, Lincoln, was elected 
Army and Navy Co-operative Society, Limited, for . : , r > o? . 

; oa oe : member of the council of the British Engineers’ Asso 
one of their latest Vee "’-type Paxman- Ricardo high Valves and Accessories, in considerable quantities, ee . » ang 
tion, 32, Victoria-street, London, 8S.W.1, at a meet 
speed 12-cylinder Diesel engines, capable of developing | including control valves for casing pipe ; petroleum at ax Cakaher 46 
, ‘tobe ’ 
0 b.h.p. at 1,000 r.p.m. It will be direct-coupled to | economisers for control valves; sluice, globe, needle | 
1 230-kW Crompton- Parkinson direct-current generator. | and check valves, and straight-through and pressure- Mr. Hersert CLARK has been appointed managing 
. : gauge cocks. Argentine State Oilfields, Buenos Aires ;| director of Messrs. Tangyes, Limited, Cornwall W orks 
Messes. Toe Brrrish THomson-Houston Company, | Xo} 5. (T.Y. 5,371.) Birmingham ‘ 
November o. « Dye rie ° 
Limirep, Crown House, Aldwych, London, W.C.2, have — y e 
received a second order from the Borough of Leyton for Tin-Plates, of various sizes, 15,754 cases. Argentine | 
the supply and erection of 267 Diron lanterns, control State Oilfields, Buenos Aires ; November 5. (T.Y. 
a ene 5 ~ r 7 
boxes, and Merera lamps An order has also been | 5,372.) NOTES FROM THE NORTH. 
secur 1 from = Corporation of Lon _ for 23 Cirera Machine Tools, comprising a double-ended punching Ric cmeite, Wiatidatilien 
ey —— een, —— ind erera lamps for and shearing machine, a panel-planing and thicknessing : 2 
the etropolitan Cattle Market machine, an automatic grinding machine for planer Scottish Steel Trade. Active conditions continue 
prevail in the Scottish steel trade and the weekly output 


Messes. Tue Trussep Concrere Street Company, | knives, two self-acting, sliding, surfacing and screw- 


Lymrrep, Thames House, Millbank, London, 8.W.1,| cutting, high-speed lathes of powerful construction, and | '8 on @ large seale. Order books are well filled and th. 


recent improvement in shipbuilding business has cons 














ire the reinforced-conerete engineers in charge of the | 13-in. sensitive drilling machines. Ministry of Commu- 
onstruction of factories, schools, garages, flats and | nications, Ports and Lights Administration, Alexandria, derably enhanced the outlook for the remainder of 1 
other buildings, and of water tanks, filter beds, and a| Egypt; December 9. (T.Y. 5,378.) year. The demand for steel material is of a very general 
swimming pool in various parts of the United Kingdom Tool and Spring-Steel Bars, 6,000 kg. Vigao Ferrea - eg . -_ gle: og _ ag ow a 
In the case of some other buildings they are supplying do Rio Grande do Sul, Porto Alegre, Brazil ; November 7. a ae Gone ee ~ 2 4° eM oa | 
their Hy-Rib reinforcements and Truscon floors. (T.Y. 5.379.) . . . ° trade there has been little change in the home demand 
es which has been very satisfactory during the past mont! 
Messrs. LevyLanp Motors, Limrrep, Leyland, Lanes. Pressed-Steel Tank, measuring 20 ft. by 20 ft. by 4 ft.| or two, particularly for the motor industry. Expor 
have secured, amongst other contracts, orders for four deep, with open top Seuth African Railways and | business is not so good, however, with gaivanised sheets 
of ther Pitan passenger vehicles from East York- | Harbours, Johannesburg November 11. (T.Y a 5,381.) | especially quiet this week. Prices are very firm and tl 
= we “= and two from Wigan Corporation. | Diesel Engine, marine, 250-b.h.p., for a motor launch | following are the current market quotations Boil 
the Thames Valles Traction Company, Limited: ax |for H.M.LN. Dockyard at Bombay. Indian Stores| Plates, 1. 5s. per ton; ship plates, 81. 15s. per ton 
bh he East Kent Road Car Comp: 5 ienitad six | Department, New Delhi; November 5. (T.Y. 5,384.) scotlons, ¢ <n a> per - ; -emeigg ‘ he 
y th ‘ Kent t npany mi : x | 8. 10s. per ton, and No. 24 gauge, in minimum 4-tor 


Pumping and Electrical Plant for extensions at Helwan lots, 111. per ton; and galvanised corrugated shects, 


by Messrs. Lancashire Traders, Limited ; six by Messrs 
Waterworks and power station, comprising an electrically- | jy, ‘94 gauge, in minimum 4-ton lots, 13l. per ton, ull 





Lancashire United Transport and Power Company, 

Limited ; and six by the Western Welsh Omnibus Com- | driven centrifugal pumping plant, a motor-generator set, | gelivered at Glasgow stations. 

pany Four of their Cub models are to be supplied | ove rhead lines, lanterns, and iron, steel, or concrete git ' 

to Messrs. Lancashire Motor Traders, Limited poles. Ministry of Public Works, Tanzim Department, Malleable-Iron Trade.—Business in the West of Scot 
\ . : Cairo, Egypt ; November 11. (T.Y. 5,385.) land malleable-iron trade is fairly satisfactory at present 
lessees. Tok Generar Evrerric Company, Limrrep ~ “ . . and consumers are now placing orders. The demand 

Birmingham, have supplied 21 electric transformers to Vitreous-Enamelled Road Signs. Indian Stores Depart- . | “nt 

“ Pr - ' ‘ ' tN Dell N ber 4. (T.Y. 10,165.) for re-rolled steel bars is also better and employmen 

the New Zealand Government for service in connection | ment, New Dethi; November phe. a ‘ would seem to be on the upgrade. The improvement 

with the Waitaki and Mangahao power schemes | _ Laboratory Apparatus Ministry of Agriculture, Egypt ; | js largely due to the restriction on imports which h 
Messrs, (¢ \. Parsons anp Company, Lorep,| December Il. (T.Y. 10,158.) helped considerably to brighten the outlook and provid 

Heaton Works, Neweastle-upon-Tyne, have received an| Hand Tools, comprising 218 adzes, 500 felling axes, | work for a large number of men. Current prices are as 

order for turbine plant, valued at 40,0001., from the| 120 pitehforks, 1,210 matchets, 5,500 wide-mouth | follows :--Crown bars, 91. 15s. per ton for home delivery 

Wellington City Corporation An order of the same value shovels, 2,100 wide heart-shaped shovels, 1,600 digging | and 91. 5s. per ton for export and re-rolled steel bars, 


spades, 180 picks, and 1,350 ballasting picks. Argentine | 8l. 12s. per ton for home delivery, and 71, 10s. per t« 
for « 


for boiler plant has been placed with Messrs. Ricwarp 
*xport. 


ons, Westroartu-Brown Bovert, Linrrep, Hartlepool. | State Railways, Buenos Aires; October 31. Geaw 


| 10,160.) | Scottish Pig-lron Trade.—A good tone is still general 








in the Scottish pig-iron trade and the production from 
now in blast is being rapidly 


LAUNCHES AND TRIAL TRIPS. BOOKS RECEIVED. te Aagenigg Romy pl nae A demand from steelmakers, 








\RGos ['win-serew cargo motorship for service Elementary Structural Problems in Steel and Timber.| and iron founders are also buying more freely becaus: 
on the River Plate; Atlas Polar two-cycle, airless By C. R. Youne. Second edition. New York: John | of some improvement in trade. The following are to-day 5 
injection Diesel engines. Launch, September 26, Main Wiley and Sons, Incorporated. London: Chapman | market quotations :—Hematite, 73s. 6d. per ton, and 
dimensions, 285 ft. by 50 ft. by 14 ft Built by Messrs and Hall, Limited. Price 20s. net.] basic iron, 70s. per ton, both delivered at the steelworks ; 
Henry Robb, Limited. Leith. for Messra Compaia | Finishing Metal Products By H. R. Smonps. Lon-| and foundry iron, No. 1, 72s. 6d. per ton, and No. 3. 
\rgentina de Lanchas, Buenos Aires, who are associated | don McGraw-Hill Publishing Company, Limited. | 70s. per ton, both on trucks at makers’ yards. 
come ay a ae Land Timber and Railways, me ~~ | dey = = Wane Dt By H.H.B Scottish Pig-Iron Shipments.—The shipment of Scottis! 
aie ee of Small Water Mains. By Hh. Hi. HELLIUS. | nig-iron from Glasgow Harbour for the week ending 
Empire STAR I'win-serew cargo and passenger London : Sir Isaac Pitman and Sons, Limited. [Price last Saturday, October 12, amounted to 670 tons. (! 
motorship; six-cylinder, double-acting, two-cycle Har is. 6d. net. | : ° | that total, 260 tons went overseas and 410 tons coast wis 
land-B, & W. airless-injection Diesel engines Louneh. Kinftthrung in die technische Strémmungslehre. Vol. I. During the corresponding week of last vear the figures 
September 26 Main dimensions, 535 ft. 6 in. by 70 ft Theoretische Grundlagen. By Dr.-Inc. Bruno ECcK.| were §1 tons overseas and 26 tons coastwise, making « 
by 43 ft. 4 in Built and engined by Messrs. Harland Berlin: Julius Springer [Price 6-60 marks. | : total shipment of 107 tons. 
und Wolff, Limited, Belfast, for Messrs. The Blue Stat Votore a Combustione Interna Con Transmissione ae : = . 
Line, Limited, London Idraulica per la Propulsione a getto delle Navi. By Shipbuilding.—The improvement in shipbuilding 
Dorr Inc. ARNALDO TONOLLI Genoa: La Marina | continues and, in addition to the five contracts mentioned 
Diving-Beut Barar Steam diving-bell barge, cap italiane. last week, another three are now reported. Messrs 
oa an pootkied wa add : can emerge of) R. Instituto Superiore D Ingegneria (R. Polytechnico) Harland and Wolff, Limited, Govan, have received an 
: E engine and gearng, Vilano 4eti Recerche Stud ; Progettazione ed | order from Messrs. Huddart, Parker, Limited, Me Ibourn 
a1r-compressor, pumps, ¢ Launched, with all machinery Execuzione delle Opere Marittime By Pror. Dorr. Ing | to build a steamer of about 5.000 tons for their Australian 
. is imteresting to 





on board, on September 27. Built for the Clyde Naviga Prerro PERIONI Milan Ulrico Hoepli. [Price jand New Zealand coastal trade. It 
| note that when this vessel is commenced, Messrs. Harland 














tion Trustees, by Messrs. W. Simons and Company, 36 lire 
Limited, Renfrew ads Mintetry leronautical Research Committee. Reports and Wolff will only have one empty berth at their Govan 
ETHEREAST and ETHERW ESt Steel open and Memoranda No. 1625 Pressure Distribution on | yard, as the other six will be in commission. On Monday 
«wim barges to carry 105 tons Launch of both. Septem Wings with Ailerons By W L. Cowxiey and G. A. | of this week, the Dundee Harbour Trustees approved the 
her 27 Main dimensions of each, 69 ft. 6 in.. by MeMintan. [Price 3s. 6d. net No. 1641. Cooling of | recommendation of a committee for the acceptance o! 
Is ft. 2in., by 6 ft. Gin Built by Messrs. Harland and an jir-Jacketed Engine By A. 8S. HarrsHorn. | the offer of Messrs. Caledon Shipbuilding and Engineering 
Wolff, Limited, North Woolwich, London, E.16, for Price 3s. 6d. net.) London: H.M. Stationery Office. | Company, Limited, Dundee, to build a twin-screw tug #! 
Messrs. C. and A. Etheredge, Limited, London Sydney University Reprints, Series 1V—V. Engineering | ® cost of 22,2561. This contract has been accepted out 
HeENRY Woopvan Single -screw self-trimining and Architecture Vol. I, Nos. 1-23, 1931-1935. | of eleven offers submitted to the Sonmmerese and vate a 
collier triple-expansion engine supplied by Messrs. Sydney Fisher Library, University of Sydney. | seven vessels now on order from the Caledon _—o- 
I'he North Eastern Marine Engineermy Company, Science Museum, South Kensington. Handbook of the The Clan Line have just placed an order with ago 
Limited, Sunderland Trial trip, October 8. Main Collections Illustrating Marine Engines. History and Greenock Dockyard Company for a sister ship to th 
limensions, 184 ft. by 27 ft. 6 in. bw 12 ft. 7 in Built Development. By G. L. Overton. London : H.M. | Clan Macarthur, which they launched on Monda, 
by Messrs. R. and W. Hiwthorn, Leslie and Company, Stationery Office Price 2a. net.) The new vessel will have a deadweight carrying capy 
Limited, Hebburn-on-Tyne, to the order of Mesara.| How Wireless Came By Joun Lanepon-Davres. | of 11,000 tons. 
Stephenson, Clarke and Aasociated Companies. Limited London George toutledge and Sons, Limited. | 
London Price 6s. net 
re Single-serew steam tug ; triple-ex . The Book of the Aeroplane By Carr J. L. Prrrenarp. INTERNATIONAL COMPETITION FOR THI DsiuN 
ut ' z ¢-CX Pension engine ’ . | , > \ 
Ramah Cetaker ti Main dimensions, 86 ft. 6 in. bx Third edition : London Longmans, Green and Com-/ or a Rar.way BRIDGE. We learn from the Yugosla 
2 ft. by 10 ft. 6 in. Built by Messrs. Henry Robb pany. [Price 7s. 6d. net Legation that the Minister of Transport of Yugoslav . 
Limited, Leith, for the State of Bhavnagar. India | Diese Engines , By J W ANDERSON. London : | has authorised an international competition for thie 
eee Maitiaieiels tae apna Me Graw-Hill Publishing Company, Limited. [Price design of a new railway bridge over the River Sava 
ingle -sere steam trawler sOe. net |near Zagreb. Conditions of entry, in Serbo-Croa 
r service ou the northern waters of Iceland, Bear Elementary Electrical Engineering. By A. E. Ciayron| French, and German, and further information, me 
Island, and the White Sea triple-expansion engine and H,. J. S#e.Liry Second edition. London:| be obtained from the Finance Department, Direct: 
supplied by Mesars, C.D. Holmes and Company, Limited Longmans, Green and Company. [Price 7s. 6d.| rate of State Railways, Belgrade, or from the Cashier s 
m Launch, October 14. Main dimensions, 151 ft net . Department, State Railways, Zagreb, at a cost of 48 
s in by apes . . in " 14 ft. 6 in Built by Messrs.| Department of Overseas Trade No. 619. Economic| dinars. The value of the first prize is 60,000, of the 
oa i ones simited, <Past Shipbuilding Yard Conditions in Canada (1934-1935) Report. By F. W.| second 40,000, and of the third 20,000 dinars; the! 
elby, for Mesars. Charleson Fishing ( ompany, Limited FIeLp London H.M Stationery Office. [Price | are also three other prizes each of 10,000 dinars. Entries 


ill 
H j 


net must be submitted by January 11, 1936. 























Oct. 18, 1935.] 


NOTES FROM THE SOUTH-WEST. | 


CarpiFF, Wednesday. 

Welsh Coal Trade.—In recent weeks there was every 
reason to believe that when adverse weather conditions 
and other factors that were keeping tonnage back were 
ended, the Welsh coal trade would show a speedy 
recovery. This week opened with well-filled docks, and 
increased demands for coal from France and Egypt, 
which promised to make up for the heavy declines of 
earlier weeks. Any hopes built up, however, have proved 
to be short-lived, because the Welsh miners have set 
about again to upset conditions by a series of strikes. 
In West Wales, where the anthracite trade was greatly 
stimulated by the improvement in the demand from 
Canada, the men of the Tareni colliery ceased work. 
In Monmouthshire, where more coal was wanted as a 
result of the increased demands for Egypt, the miners 
of the Blaenavon and Wyllie collieries decided to cease 
operations and make common cause with the miners 
of Nine Mile Point colliery, some 70 of whom had thrown 
a pit idle by refusing to work or leave the pit from noon 
on Saturday, demanding that no more work would be 
done until the owners had dismissed about 80 non- 
federation men who had been taken on during the 
recent non-unionist strike. Meanwhile, at Cardiff, a 
coalfield conference was being held to decide what was 
to be done in the case of the Taff-Merthyr and other pits, 
where non-federation labour only was employed. A 
demand was made that this conference should, in view 
of the developments at Nine Mile Point and other 
collieries, declare an immediate strike, but it was pointed 
out that the delegates had only been instructed regard- 
ing action in the Taff-Merthyr case. The conference 
was then adjourned until Wednesday, the delegates 
being instructed to go back to their lodges and obtain 
further instructions from the workers of their individual 
In view of the probability that the strikes 
already in operation would continue and extend and 
possibly involve the whole coalfield, colliery owners and 
exporters were placed in difficulties in arranging new 
business. It is difficult at the time of writing to make 
any definite prediction as to what is likely to happen, 
but it seems most probable that there will be another 
period of unrest. Meanwhile, it has been announced 
from Cairo that the Egyptian State Railways have placed 
with Messrs. The Maris Export and Trading Company, 
Limited, in association jar Mee 4 Gueret, Llewellyn 
and Merett, Limited, and Messrs. T. Beynon and Com- 
pany, Limited, orders for 400,000 metric tons of Welsh 
locomotive coal. Tenders were recently called for 
300,000 metric tons. 

Tron and Steel.—In the iron and steel and allied trades 
of South Wales and Monmouthshire, employment gener- 
ally has been well maintained. Orders in hand seem 
to be sufficient to keep in employment all the works 
operating, and to provide for the new works and exten- 
sions of old works which will come into service in the 
next few months. A conference convened by the New- 
port Chamber of Commerce, attended by representatives 
of local authorities, public bodies, business and com- 
mercial enterprises, labour organisations, religious bodies, 
und others interested, discussed the possibility of getting 
the Government to help to restart the Ebbw Vale works, 
now closed for several years. It was claimed that the idle- 
ness of these works cost the country between 150,000. 
and 175,0001. a year in unemployment allowances, much 
of which would be saved if the Government gave the 
necessary assistance to restart these works. It was 
decided to make representations to the Government on 
the subject. It has been arranged that a deputation 
headed by the Mayor of Swansea, Alderman W. J. 
Davies, J.P., should wait upon Mr. Runciman, President 
of the Board of Trade, on October 23, to discuss the 
position regarding the proposal of Messrs. Richard 
Thomas and Company to establish steel strip mills in 
Lincolnshire, and to transfer some of the Welsh tin- 
plate works to that district. Recent events suggest 
that this company may be prepared to modify plans if 
definite assurances were given that their trade would 
not be affected by schemes of other big iron and steel 
producers in the country. The boys in the tinplate 
trade, who had tendered notices over wage demands, 
have withdrawn them on a warning by their union that 
the notices they had given were unconstitutional and 
would prejudice negotiations pending. Much interest 
has been aroused by the report of the possibility of 
brewing concerns in this country adopting the canning 
of beer, rather than bottling. Advices indicate that in 
America, canning had also been very successful in the 


lodges. 


case of wines. Sir Edgar Jones, K.B.E., the chairman 
of the Food Canning Council, in a speech at Cardiff, 
said he thought there was a great opportunity for 


development in this direction in Wales. 








EXHIBITION OF INDUSTRIAL MACHINERY, INDIA. 
In connection with the All India Industrial Exhibition, 
an International Exposition of Industrial Machinery is 
to be held at Delhi, from February 29 to April 5, 1936. 
The exhibition is being organised by the Association 
for the Development of Swadeshi Industries, Chandni 
Chowk, Delhi, which is responsible for the construction 

{the stands. These will all be of uniform size and will be 
built of corrugated iron on wooden frames and provided 
with a brick floor. The frontage will be 12 ft. in length 
an 1 the floor space, 168 sq. ft. The stands will be fitted 
with electric light, and power will also be available. — 
spaces for special displays or buildings are also obtainable. 
\ number of concessions to exhibitors will be allowed by 
the Government of India and the Indian Railways. 
Manufacturers of, or dealers in, all classes of industrial 
and agricultural machinery and tools are invited to 
make application to the honorary secretary of the 
Association, Mr. S. R. Aggarwala. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MipDLESsBROUGH, Wednesday. 

The Cleveland Iron Trade.—An appreciable expansion of 
demand for Cleveland pig-iron could be met only by 
the enlargement of production, as there are virtually no 
stocks at the blast-furnaces, and the output is absorbed 
as it becomes deliverable. Much of the make is going 
into use at producers’ own foundries, and most of the 
remainder is taken up by North-East Coast consumers 
and customers in Scotland. Shipments to foreign 
destinations are light and unlikely to increase to any 
material extent. British buyers, however, are calling 
for larger supplies. Merchant sales are restricted by 
conditions of contract with ironmasters, Fixed minimum 
delivery prices are ruled by No. 3 grade of iron at 67s. 6d. 
here, 69s. 6d. supplied to North of England areas beyond 
the Middlesbrough zone, 67s, 3d. supplied to Falkirk, and 
70s. 3d. supplied to Glasgow. 


Hematite-—Producers of East-Coast hematite pig- 
iron are in a strong statistical position, and changes 
are in favour of sellers. Moderate quantities of the far 
from heavy stocks are at the disposal of merchants, who, 
however, have not an entirely free hand in their dealings, 
as makers reserve to themselves the right to supply 
certain areas direct. As in the case of Cleveland iron, a 
considerable proportion of the production is taken u 
by the requirements of makers’ own plant. Business with 
Continental customers is as difficult as ever to put 
through. Ironmasters are not seeking export trade, 
and second hands are cautious in their dealings with 
overseas firms. Home customers at a distance are 
expected to take larger supplies. Recognised market 
values are on No. 1 quality of iron at 71s, for use 
on Tees-side, 72s. delivered to Tyneside, 73s. 6d. delivered 
to various parts of Northumberland and Durham, 
78s. 6d. to the Sheffield area, 84s. 6d. to Birmingham, and 
74s. to Scotland. 

Foreign Ore.—Transactions in foreign ore are still 
few and small, consumers having little occasion to buy, 
but the hands of sellers have been strengthened by 
movement in the freight market, and orders would not 
now be accepted on the terms that have ruled for some 
time. Nominally, best rubio is 17s. 6d. c.i.f. Tees. 

Ironstone Miners’ Wages.—Cleveland ironstone mine- 
owners and employees’ representatives met at Middles- 
brough this week and agreed to an advance in wages of 
0-70 of 1 per cent., to take effect from the 28th inst. 

Blast-Furnace Coke.—Durham blast-furnace coke 
makers are seeking orders, but are inclined to adhere 
firmly to quotations at the level of good medium qualities 
at 19s. delivered to Tees-side works. 

Manufactured Iron and Steel.—The aggregate tonnage 
output of semi-finished and finished iron and steel is 
heavy, and promises to be, at least, maintained as 
manufacturers have good order books and report sub- 
stantial inquiries in the market. Subject to the usual 
rebates, principal market quotations for home consump- 
tion stand: Common iron bars, 91. 12s, 6d.; packing 
(parallel), 8l.; packing (tapered), 101.; steel billets 
(soft), 51. 12s. 6d.; steel billets (medium), 71. 2s. 6d. ; 
steel billets (hard), 7/. 12s. 6d.; iron and steel rivets, 
112. 108. ; steel boiler plates, 91. 5s.; steel ship plates, 
81. 15s.; steel angles, 8/. 7s. 6d.; steel joists, 8. 15s. 
heavy sections of steel rails, 81. 10s. for parcels of 500 
tons and over, and 9. for smaller lots; and fish plates, 
121. 10s. Black sheets (No, 24 gauge) are Ill. for 
delivery to home customers, and 91. 5s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge) are 131. for delivery to home customers, and 
111. 5s. f.o.b. for shipment overseas. 

Scrap.—The market continues very strong with mer- 
chants disinclined to sell abroad. There is threatened 
scarcity of heavy steel, price of which is fully 52s. 6d. 
Machinery metal is in request at 548., heavy cast-iron is 
quite 52s. 6d.; and works are buying light cast-iron at 
42s. 6d. 








ANGLO-ARGENTINE COMMERCE.—The Department of 
Overseas Trade, 35, Old Queen-street, London, 8.W.1, 
inform us that Mr. E. R. Lingeman, Commercial Secretary 
at Buenos Aires, is at present in this country on an 
official visit. He will be available at the Department on 
October 28 and 29 for the purpose of interviewing 
manufacturers and merchants interested in the export 
of United Kingdom goods to the Argentine Republic. 
At a later date he will visit a number of industrial 
centres in the provinces. Firms desiring interviews with 
Mr. Lingeman in London or in the provinces should 
apply to the Department, quoting reference No. 
14,148 /35. 

CoMMERCIAL MISSION TO PotanD.—The Federation of 
British Industries, 21, Tothill-street, London, 8.W.1, has 
organised a commercial Mission to Poland, to follow up, 
and take full advantage of, the benefits offered ‘to this 
country by the Anglo-Polish Agreement, signed on 
February 27, 1935. The Mission will, it is 'anticipated, 
leave for Warsaw on November 2. Up till the present, 
representatives from the herring industry, the textile- 
machinery industry the China-clay industry, the Birming- 
ham and Sheffield trades, and the motor industry, have 
expressed their intention of taking part. A number of 
other industries are still considering participation. Mr. 
Charles Ramsden, the Federation’s foreign manager, will 
be in general charge of the Mission, which has the full 
support and co-operation of the Department of Overseas 
Trade. It is expected that Mr. D. H. Lyal, M.B.E., a 


Department officer who accompanied the previous Mission | 
| slacks, 7s. to 8s. 6d. 


to Poland, will also form part of the present Mission. 
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NOTICES OF MEETINGS. 


Iron anp Steet Instirute.—To-night, 7.15 p.m. 
Royal Technical College, Glasgow. Joint meeting 
with the West of Scotland Iron and Steel Institute. 


InstrruTION OF ELecTrricaL ENGINEERS.—Tees-side 
Sub-Centre : Monday, October 21, 6.45 p.m., Cleveland 
Technical Institute, Middlesbrough. Chairman’s Address, 
by Mr. D. B. Hogg. Hast Midland Sub-Centre : Tuesday, 
October 22, 6.45 p.m., The College, Loughborough. “ The 
Droitwich Broadcasting Station,” by Messrs. N. Ash- 
bridge, H. Bishop and B. N. MacLarty. North-Western 
Centre ; Tuesday, October 22, 7.15 p.m., Engineers’ Club, 
Albert-square, Manchester. Chairman’s Address, by 
Mr. E.C. McKinnon. Institution ; Thursday, October 24, 


6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Presidential Address by Mr. J. M. Kennedy. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 


Centre: Tuesday, October 22, 7.30 p.m., George Hotel, 
Luton. Presidential Address by Mr. A. J. Hancock. 


INSTITUTION OF ENGINEERS AND  SHIPBUILDERS 
in Scortanp.—Tuesday, October 22, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2. “ Radio in Relation 
to Shipping,”’ by Mr. A. J. Gill. 


InstrrutE oF Metats.—Birmingham Local Section : 
Thursday, October 24, 7 p.m., James Watt Memorial 
Institute, Birmingham. ‘“ The Production and Control 
of Bronze Castings,”” by Mr. F. W. Rowe. 


Norta-East Coast INsTITUTION OF ENGINEERS AND 
SuresurtpEers.—T'ees-Side Branch: Thursday, October 
24, 7.30 p.m., Cleveland Scientific and Technical Institu- 
tion. Brief Address by the Chairman, Mr. B. A. R, 
Leith. Kinematograph film, “ By Air and Sea to the 
Antarctic Whaling Grounds,” by Mr, C. F. Christensen. 

INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
October 25, 6 p.m. Storey’s Gate, St. James’ Park, 
London, 8.W.1. Presidential Address by Colonel A. E. 
Davidson. 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM SOUTH YORKSHIRE. 


SHErrrecp, Wednesday. 


Tron and Steel.—The local staple trades have many 
bright features. Unemployment amongst steelworkers 
is down by 6,000, as compared with a year ago; the 
demand for raw and semi-finished materials is greater 
than at any time since 1931, and pronounced activity 
is reported in the tool and implement-making branches, 
The progress made by the tool sections since the intro- 
duction of tariffs is remarkable. Sheftield works are 
doing a big inland trade, while headway has been made 
in many overseas countries at the expense of German, 
French, and American competitors, Extensions to 
plant have taken place at many works. The result is 
that Sheffield’s productive capacity of engineers’ small 
tools has never been so large. Among the lines for 
which there is a heavy demand are twist drills, hacksaws 
and blades, milling cutters, wood-working implements, 
machine knives, tobacco knives, and all types of precision 
tools. Makers of files report an improving call, while 
the output of various kinds of saws shows a tendency to 
rise. Overtime working is common at works specialising 
in the production of motor-car gear boxes, clutch plates, 
and similar accessories. Sheffield is turning out excep- 
tionally heavy tonnages of automobile steel and fittings, 
while the Government's decision to increase the strength 
of the Air Force is already resulting in orders for aero- 
plane engine parts, and steel sections. Reports from 
the various sections of the special-steel trade indicate 
that business is still on the upgrade and furnaces working 
to capacity. As the year draws to an end, everything 
points to a new record year's output of stainless steel 
being established. There is also a =< demand for 
heat and acid-resisting materials. The dye, chemical, 
and pottery industries are big consumers of these steels. 
An active state of affairs persists in the manufacture of 
electrical machinery and related equipment. In contrast, 
business in agricultural machinery and implements has 
declined considerably during the past few weeks. This 
slackening-off is purely seasonal. The demand for coal- 
mining plant on home account does not reach a very 
attractive level. Foreign mining enterprises have come 
to the rescue of many works with valuable orders for 
grinding and crushing gear, washing and refining equip- 
ment, cutting machines, and various types of pneumatic 
drills. Makers of railway rolling-stock report no change. 
Armament departments could comfortably handle a 
bigger volume of work. A steady trade is being done in 
raw and semi-finished materials. 


South Yorkshire Coal Trade.—The position on both 
home and export account has undergone little change. 
A few more inquiries are circulating from abroad, but the 
amount of forward business leaves much to be desired. 
The iron and steel trades continue good buyers of indus- 
trial fuel. Washed nuts and smalls are in active request. 
The demand for steam coal is well up to recent standard. 
The house coal market has developed more life, and a 
better tone prevails. Foundry and furnace coke are 
steady. Quotations are: Best branch hand-picked, 23s. 
to 24s.; Derbyshire best house, 18%, to 2ls.; Derby- 
shire best brights, 16s. 6d. to 18s.; best screened nuts, 
16s. to 17s.; small screened nuts, 15s. to l5e. 6d. ; 
Yorkshire hards, 16s. 6d. to 17s.; Derbyshire hards, 
16s. 6d. to 17s.; rough slacks, 8s. to 9s.; and nutty 
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mation that his ideas have been tried out and found 
wanting in the past, serve in any way to damp the 
ardour of such as these. Their conceptions range 
from perpetual motion to deck chairs guaranteed 
to prevent sea-sickness, and it is surprising how 
frequently they are successfully introduced on to 
the market. Ultimately, such inventors become 
sadder and wiser men, and mercifully cease to 
trouble one. 

There are, of course, cases of the adoption of un- 
sound designs due to the designer, although 
thoroughly competent, having made a slip, but 
such faux pas usually arise during periods of exces- 
sive pressure in the design office, and are normally 
quickly rectified. On the other hand, bad designs 
may persist in a firm’s products until they threaten 
the suecess of the whole enterprise, or even result 
in its extinction, and it will usually be found in such 
cases that the fault lies at the door of the manage- 
ment. In the past, these misadventures have been 
particularly common in the automobile industry, and 
it is a great tribute to the character of those now 
engaged in this industry to be able to state that the 
reverse is the case at the present time. Actual 
evidence of past mistakes is not always easy to 
find, since the firms concerned have commonly paid 
the penalty for their errors, but those who possess 
the inclination to search for it will find every 
explanation for falling dividends given in the reports 
to the shareholders of such concerns but the right 
one—that the designs of the firm’s products was 
unsound. The reason for the failure to appreciate 
the real situation in such cases may usually be 
traced to a management biased in favour of the 
views of the sales rather than the technical staff. 

The clash of apparent interests between the 
designer and the salesman was touched upon by 
Mr. A. J. Hancock in his presidential address, 
delivered to the Institution of Automobile Engineers, 
on Tuesday, October 1, although it was expressed 
in the wider terms of commercialism and _ profes- 
sionalism. Mr. Hancock said that the commercial 
side, in the interests of trade and _ business, 
must, of necessity, take a short view and short 
cuts in order that, within our present competitive 
system, it may rapidly achieve success in obtaining 
the necessary purchasing power, plus a margin of 
profit for the maintenance and continued existence 
and development of itself and the atmosphere 
in which it can flourish. We are inclined to join 
issue with Mr. Hancock when he states that this 
somewhat unattractive-sounding process is a neces- 
sity. We assume that professionalism may be 
taken as a general term including the work of the 
design and other technical departments of a works, 
and it surely cannot be argued that the interests of 
these departments differs from those of any others 
in the organisation as a whole, since every member 
of the firm, from the general manager to the works 
labourer, shares in any advantage resulting from 
prosperity and suffers equally in bad times. It is 
unfortunately true, however, that many manage- 
ments not only make the distinction, but regard 
commercial as outweighing technical interests. 
That such views are not altogether sound may well 
be argued in view of the record of the firm whose 
name has achieved the most honoured position in 
the motor industry. It can hardly be suggested 
that this firm took either short views or short cuts 
to achieve their present position. Would it not, in 
fact, be truer to state that they have adopted a 
policy that, on the contrary, has frequently been 
criticised as erring on the side of conservatism, and 
that their success has been largely due to a refusal 
to bow to commercialism. Our own reading of 
history in the case of this firm is that from the outset 
of their existence to the present time, the ideal of 
sound design, the use of the best materials available, 
and the highest standard of workmanship, have 
been the keynote of their policy. In other words, 
it has been realised that commercial interests are 
most truly served by making them subsidiary to 
design, and that the kernel of success is to be 
found in the design department. Although this 
firm is, perhaps, exceptional in the weight given 
to the technical side of the business, it may be 
suggested that wherever success has been conspi- 
cuous, whether in automobile or some other branch 
of engineering, the firm’s prosperity can be traced to 
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designer, who is extremely unlikely to regard 
short views and short cuts at all favourably. 

In our opinion, the conspicuous success achieved 
by the British automobile industry in recent years 
is fundamentally due to the weight given to the 
designer's opinion, although tribute may also be 
to the development of extremely efficient 
to deal with « of car 
production and sales. It has, in fact, been realised, 


paid 


organisations very aspect 


consciously or otherwise, that there is one factor 


in car sales compared with which all others are | 


negligible. This factor is reliability, which can 
only be achieved by basic soundness in design in 
combination with sound production methods and 
materials, all of 
of the designer. 


as not without 


the employment of the correct 
which come within the 
The latter is, therefore, regarded 
honour in his own country, in contrast to his status 
in some other branches of engineering work. In these, 
firms whose names were household words in the 
past, have only too frequently lost sight of the fact 
that their reputation was built up on the engineering 
skill of their original proprietors and staffs. Money 
required for development work has been severely 


prov ince 


curtailed, and initiative on the part of the design staff 
discouraged, with the result that the firm’s reputa 
tion has fallen off, and their output become greatly 
reduced. Salvation in such 
sought by acquiring the right to manufacture under 
While this practice can be fully 
has 


cases is sometimes 


foreign licence. 
justified when a design of outstanding merit 
been developed abroad, in many cases it is merely 
the result of a refusal to believe that, given suitable 
encouragement, British designers are as capable 
of turning out good work as their opposite numbers 
abroad. It is noteworthy that the practice is 
almost unknown in the automobile industry, with 
one outstanding exception in the realm of ancillary 
apparatus, and in view of the marked success of the 
industry, this fact might well be pondered by those 
firms who seek salvation by its means. It is some- 
times defended on the grounds that costly experi- 
mental work is avoided, and that manufacture at a 
profit may be commenced immediately. In reality, 
the of experimental work is not 
avoided in such cases, but is incorporated in the 
fees paid, in other words, it is met on a deferred 


however, cost 


payment system. Such an arrangement may some- 


times offer conveniences, but the advantages in 
the long run are offset by the loss of prestige. 
Incidentally, the credit for any improvements 


made by the licensees to the original design is auto- 
matically shared by the foreign firm, and in passing, 
it may be pointed out that this process of improving 
marked 
can 


the original design occurs with somewhat 
British 
compete with those in other countries even under 


frequency, suggesting that designers 
{ : 
discouraging conditions. 

Returning to the automobile 
products on both the private-car and commercial- 


industry, our 
vehicle sides have proved themselves equal to those 
of other nations when subject to the acid test of 
international competition, and the only danger 
appears to be that home manufacturers 
contented to rest on their laurels. The new models 
which are now to be seen at the Olympia Show 
however, indicate that the industry has lost none 


of its vitality. Tae various announcements made in 


may be 


advance regarding these models suggest that th 
practice of making changes for changes sake, 
referred to incidentally by Mr. Hancock in his 


address, is less in evidence than it has been in the 


past. The alterations coming under this heading 


rarely affect the soundness of the design, and may, | 


on the whole, be regarded as a harmless sop to the 
foibles of the buying public. They are certainly 
not confined to this country, but are equally if not 
more in evidence in the products of our competitors. 





THE SCALING OF HEATED SOLID 
METALS. 

Bowtna to the inevitable is a trait 
in human nature, and any adverse circumstance, or 
set of circumstances, which are judged by experience 
to be unavoidable are accepted by the community 
it large with philosophic resignation While this 
is true of our social and political life, it is also true 


necessary 
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ence. For example, from the very earliest times, 
it was appreciated that iron would rust when exposed 


| to the elements, and this fact came to be regarded 


as an unalterable limitation in the properties of all 
ferrous materials. In fact, as recently as 1910, only 
three or four years before the epoch-making dis- 
covery of stainless steel, the metallurgists Cushman 
and Gardner, wrote that, “the tendency to rust 
is a character inherent in the element known as iron, 
and wil! in all probability never he entirely over- 
come.” This statement, as pointed out by Sir Harold 
Carpenter, in a speech made some years ago, 
was strictly true, because the properties of an 
element cannot be altered, but its implications 
bearing on the alloys of which iron is the basis have 
been completely contradicted by subsequent events. 
The stainless steels undoubtedly constitute out- 
standing examples of metallurgical achievement, 
but of late years, and especially since the war, 
modern scientific research has become increasingly 
alive to the desirability of overcoming various short- 
hitherto inseparable from 
engineering materials and much has already been 
done to increase the range of usefulness of these 
materials in a of directions. Latterly, 
attention has been devoted to the oxidation of steel 
when heated, and it need hardly be said that scaling 
at elevated temperatures has long been regarded as 
of the inherent characteristics of ferrous 
materials, although detrimental effects have 
always been recognised. The development of heat- 
resisting alloys which are giving satisfactory service 
is certainly an important step in the right direction, 
but it is being increasingly realised that a better 
understanding of the constitution of scales and of 
the mechanism of scale formation in general would 
put the matter on a scientific basis and open up 
new possibilities. 

With this object in view, the Metallurgy Research 
Board of the Department of Scientific and Industrial 
Research, who have had the subject of the oxidation 
and scaling of heated solid metals under considera- 
tion for time, summoned a conference 
investigators prominent in this particular field to 
discuss further action. After due consideration, the 
conference concluded that a full critical review of 
recent work on the subject must be compiled before 
any programme of future research could usefully 
be drawn up. This survey of existing knowledge 
has recently been published by the Department of 
Scientific and Industrial Research.* It comprises 
six sections, the first four of which deal with the 
mechanism and the rate of oxidation at different 
temperatures and in various atmospheres, and the 
nature and properties of the oxide layers formed. 
The last two sections are concerned with the practical 
aspects of oxidation and scaling, and with the 
methods to be employed for their prevention and 
control. The review, which, as its name suggests, 
is not confined to iron and steel, but deals with 
metals in general, attention to certain 
problems upon which further research is deemed 
necessary. The authors of the various sections, who 
in most cases are also members of the conference, 
include such well-known authorities as Dr. U. R. 
Evans, Dr. L. B. Pfeil, Dr. .J. C. Hudson and Mr. 8. 
\. Main. 

The first four contributions go very deeply into 
the theoretical aspects of the problem, and it is 
impossible for us in the space at our disposal to give 
even a brief list of the numerous interesting points 
raised. Attention is drawn to various gaps in our 
knowledge and to certain matters in which there is 
lack of agreement between the results of different 
workers. laid on the many 


comings considered 


number 


one 


Its 


some 


also calls 


research Stress is 


| experimental difficulties encountered in the experi- 


mental determination of the iron-oxygen equili- 
brium diagram, for example, all the well-known 
refractory materials and even the metal, platinum, 
being attacked by molten iron oxide under certain 


circumstances. On the other hand, it is gratifying 


to note that there is reasonably satisfactory agree- 


ment between the results relating the temperature 
and the rate of oxidation of iron and mild steel in 
air oxygen, obtained by numerous workers 
employing a variety of experimental methods and 


or 


* Review 


Metals. H.M. Stationery Office. Price 2s. 6d. net. 


of 


of Oxidation and Scaling of Heated Solid | 
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a policy of leaving final decisions in the hands of the | of the commercial and industrial side of our exist- | specimens differing in shape and composition. [t 


appears to be generally agreed that further detailed 

|and extensive study is necessary concerning the 
behaviour of materials when exposed to fluctuating 
temperatures, alternating stresses, and furnace 
| gases, in particular such atmospheres containing 
| small amounts of sulphur gases and steam. More. 
| over, it is pointed out, that in the alloy-steel field, 
published information on scaling resistance lags far 
| behind industrial developments, and that it is prob- 
able that substantial improvements in the scaling 
| resistance of the alloys developed, combined with 
| better mechanical and other properties, would 
quickly follow, were sufficient information available 
to give a lead regarding the best directions in which 
to proceed. 

The fifth and sixth sections of the review will no 
doubt be of more direct interest to engineers in that 
| they deal, respectively, with the industrial aspects 
| of the scaling of ferrous and of non-ferrous metals, 
| They cannot, however, be divorced from, and must 
|indeed be read in conjunction, with the preceding 
sections. Some space is naturally devoted to the 
various heat-resisting alloys now in everyday use, 
but a good deal of attention is devoted to methods 
of reducing or of avoiding scale formation on the 
more commonly used metals and alloys, during 
manufacture or fabrication. Such matters as fur- 
nace design, choice of fuel, the use of instruments for 
recording the composition of gaseous fuels, furnace 
atmosphere, the adoption of electrical heating, and 
the close annealing of ferrous products and the 
bright annealing of non-ferrous metals and alloys are 
discussed in some detail. The protection of heated 
iron and steel when it has left the furnace and during 
its transference through the atmosphere is, of course, 
of importance, especially when large billets, forgings 
and castings are involved. This is admittedly a 
difficult and complicated question, and the review 
merely commits itself to the statement that this 
would seem to be a matter for ingenuity.” It is, 
however, an established fact that the protection of 
smaller articles during the quenching operation, for 
example, has proved feasible and is being applied 
in many cases. The problem is to a great extent 
an economic one, and if it is to be possible to 
introduce on a large scale protective measures aiming 
at the prevention of scaling on heated metals, these 
should be capable of being fairly easily applied and, 
above all, should not be too costly, otherwise they 
might defeat their object. On the other hand, the 
waste due to scaling, under present conditions, is 
undoubtedly expensive. It is pointed out in the 
review that taking the British production of 7 million 
tons of steel during the year 1933, if a loss by scaling 
during forging and heat treatment, of not more 
than 2 or 3 per cent., is assumed the direct loss of 
material lies between 140,000 and 210,000 tons. The 
value of this wastage is estimated in another section 
as being well over one million pounds sterling per 
annum. 

A gratifying feature of the work of the conference 
is the energy and enthusiasm with which the ques- 
tion placed before it has been tackled, and we cannot 
conclude without paying tribute to the thoroughness 
and painstaking care with which information pub- 
lished in many parts of the world has been examined 
and sifted. Probably, for the first time all phases 
of the complex question of the scaling of metals 
have been reviewed in succinct form, and engineers 
are placed in full possession of the facts as matters 
now stand. The compilation of a critical review 
of previous investigations prior to the institution of 
further work is undoubtedly a sound and logical 
procedure which should lead to fruitful resear h 
of direct positive value. 








| 
| 
| 
| 
| 
| 








NOTES. 

ENGINEERING IN THE [RON AND STBeEL INDUSTRY. 
THE Presidential Address delivered by Mr. J. A. 
| Thornton at the opening meeting of the Manchester 
| Association of Engineers on Friday, October II, 
contained an interesting account of the develop- 
ments which have taken place from the earliest 
| days in the manufacture of iron and steel, special 
stress being laid on the parts played by civil, 
mechanical, electrical and chemical engineers. 
Coke-making seems to have been initiated as long 
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ago as 1668, but the earlier efforts, as distinct from gas 
recovery, were confined to heaping the coal in large 
mounds and allowing it to carbonise slowly. The 
next step was the beehive oven, while the oven 
as we know it to-day was not introduced into this 
country until 1873. The first by-product ovens 
were built in 1892 and had a capacity of 5} tons, 
while to-day the largest oven had a charge of 20 tons 
ind a coking period of 16 hours. The modernisation 
of coke-ovens had compelled a parallel development 
of the washing, handling and by-product plants ; 
and it might not be out of place to say that the 
manufacturers of conveyor belts for coke, which 
was one of the worst products to handle, now made 
belts which would convey from 750,000 tons to 
1,000,000 tons without renewal. The manufacture 
of pig-iron was a very ancient process and during 
the last 30 or 40 years the only changes that had 
taken place in it were ones of dimension and refine- 
ment. The output per furnace in 1900 varied from 
500 tons to 1,200 tons per week, while to-day a 
furnace with an output of 1,000 tons per day was 
producing with regularity. In consequence of 
this increase, considerable demands had been made 


on the engineer. Complete mechanical filling 
equipment was necessary and the blowers had to 
be designed to run for lengthy periods. Plant 


had to be built to deal with the large volumes of 
vas given off and to clean it so that it could be used 
ingasengines. The preparation of the raw materials 
had also called for the exercise of considerable 
ingenuity. The size of steel furnaces had increased ; 
and to-day there were in regular operation open 
hearth fixed furnaces of 150 tons capacity and tilting 
furnaces up to 300 tons capacity. Quite recently, 
a tilting furnace in this country produced 2,660 
tons of steel in a week. Moreover, the size of the 
mills had greatly risen and now a cogging or bloom- 
ing mill might require 15,000 h.p. to drive it. Simi- 
larly, roughing and finishing mills demanded as 
much as 25,000 h.p. to 30,000 h.p. to drive them, 
ind the rate of rolling even on large sections might 
be as much as 1,100 ft. to 1,200 ft. per minute. 


Tue Economic UTILISATION OF FUEL. 


When proposing the toast of the “* Fuel Indus- 
tries’ at the ninth Annual Dinner of the Institute 
of Fuel, on Wednesday, October 9, the Rt. Hon. 
Lord Rutherford briefly reviewed the sources of 
energy available, and said that one of the most 
important was the natural deposits of coal and oil. 
He had noted that Sir John Cadman had referred 
in his presidential address to the Institute to the 
great improvements made in the economical use of 
these fuels, but it might be pointed out that even 
under the most modern methods of power produc- 
tion, not more than 25 per cent. of the total energy 
available in coal was usually converted into useful 
work. It did not appear that any great improve- 
ment in this figure was likely to be attained under 
present methods, but there were possibilities of 
advances by entirely different methods of extracting 
the energy, a clue to which was afforded by the 
work of Ludwig Mond on gaseous reactions at high 
temperatures and pressures. The Institute was 
concerned with all problems dealing with the 
economic use of fuel, and he was not certain that 
they were fully utilising their great opportunities 
for research into many points. In some respects, 
we appeared to be behind other countries in this 
work, as for example in the case of the gas grid. 
In replying to the toast, Sir John Cadman said that 
one of the greatest difficulties was the structure of 
the fuel industry as a whole. The coal industry 
Was a collection of individualists who were endea- 
vouring to get some united effort. They still 
competed with one another, in spite of the fact 
that the present Government has given them an 
excellent opportunity to form a united body. 
Continuing, he agreed that we were not really 
carrying out our duty in utilising our coal resources 
to the best advantage, and instanced the perpetua- 
tion of the open domestic fire. The oil industry, 
young as it was, had set an example in the utilisation 
of its products. At one time, the gas bubbling up 
from the wells went to waste, and owing to the 
remote location of the sites, the piping of this gas 
to centres where it could be utilised was difficult. 


to produce anti-knock fuels. At the conclusion of | classes, figured in total cost of production, so that 
his reply to the toast, the President presented the | any equalisation of cost in these directions was 
Melchett Medal to Mr. H. R. Ricardo. He said | most improbable, leaving only our inherited skill 
that it was Mr. Ricardo who first surveyed the|to our credit. The ultimate issue for a highly 
field of internal-combustion engine operations in | industrialised nation such as ours was therefore 
its relation to fuel. His suggestions for the improve- | difficult to foresee under universal free trade condi- 


ments of fuels and methods of using them had been 
largely responsible for the enormous advance during 
recent years in the power output and efficiency of 


| tions, and Mr. Reavell hoped that the historic 
| quality which makes the British fight best with 
their back to the wall would be equal to the occasion 


car and aeroplane engines. The only other toast lif it arose. In the course of his address, Mr. Reavell 
at the dinner, other than the Loyal Toast, was that | paid a tribute to the work of the staff of the Associa- 
of Science and Industry, proposed by Sir David | tion, remarking on the large amount that went out 
Milne-Watson. Sir David said that science was the | from a small office. He referred to the advantages 
soul of industry, and unless it were present through- | arising from their connection with the Olympia 
out the life of an industrial undertaking, the latter | engineering exhibitions and remarked specially on 
would soon fall out of date. There was a tendency | the value of the Handbook, and added that the 
for the young scientific worker to drift into the | adoption of the group system inside the Association 
newer industries, and the older industries must|had led to increased interest and a gratifying 


always try to counteract this tendency and keep in 
touch with the most recent researches. The reply 
to the toast was made by Sir Frank E. Smith, who 
also referred to the open domestic hearth, stating 
that it was the greatest problem of the fuel industry 
to-day. The housewife would prefer to obtain her 
fuel either in the form of gas or electricity, and the 
solution lay in making these sources of supply as 
cheap as coal. 


THE RECOVERY IN THE ENGINEERING INDUSTRY. 


The British Engineers’ Association from time to 
time reviews, by the aid of the great volume of 
statistics of which it has command, the general 
position of the industry it represents, and we have 
quoted in these columns several times from these 
instructive figures. At the monthly luncheon, held 
on Thursday, the 10th inst., the president of the 
Association, Mr. William Reavell, stated that, 
taking 52 sample firms, representing a capital of 
120 million pounds, the aggregate net earned profits 
of 1934 were 6-8 millions, compared with 3-4 millions 
in 1933 and 1-7 millions in 1932. Earned profits 
represented 5-7 per cent. on paid-up capital last 
year, and dividends equivalent to 4} per cent. 
were paid, leaving a small reserve, whereas in 1933 
dividends of 3} per ‘cent. had been paid, which 
amounted to more than the earnings. Although 
this recovery was satisfactory, the industry was 
not yet in an altogether sound position, and the 


quoted was considerably below that in other 
industries, many of them non-productive and not 
so vital to the national welfare. At the same 
time, employment had much improved, and 
unemployment was below the average for all 
industries in the country. The change had resulted 
largely from the growth of home trade following on 
the imposition of duties on machinery and other 
things, but, after falling when duties were intro- 
duced, machinery imports were again rising and 
obviously these were not high enough to ensure that 
the machinery needed should be made by our own 
people. The value per ton again revealed an 
unsatisfactory position in that the value per ton 
of imports was about 203/., while that for exports 
was only 103/. Our foreign competitors were thus 
concentrating on high-class machinery, on which 
transport charges were relatively less, whereas we 
should be in a position with our long practice and 
traditions not only to fulfil our own requirements, 
but to export such products as well. Many classes 
of machine tools were still imported duty-free because 
they were not manufactured in this country. It 





remuneration of capital as shown by the figures | 


| addition to the membership, concluding with a 


recruiting appeal to all members to endeavour to 
| bring others into their ranks. 


| THE SuHrpsBuiLpING LNpDUSTRY. 





At the James Watt dinner of the Institution of 
Engineers and Shipbuilders in Scotland, held on 
Friday, October 11, speeches were reduced to a 
minimum. After the Loyal Toast and that drunk 
in silence, as the custom is, to the memory of 
James Watt, the Rt. Hon. Lord Sempill proposed 
** Engineering and Shipbuilding,” this being subse- 
quently replied to by Mr. C. 8S. Swan, President 
of the Shipbuilding Employers’ Federation. 
Neither, unfortunately, from force of circumstances, 
had any very rosy picture to present. Lord Sempill 
admitted that there had been some recovery from 
the worst years of the depression, but even so only 
about one-third of the tonnage was being turned out 
which had been averaged for some time prior to 
| 1930. Even with the partial rationalisation that 
|had been brought about, there were more than 
enough berths for all orders. In 1913, the Clydeside 
had launched 750,000 tons in a year, with berths 
still to spare, after which more had been laid down, 
It was hardly possible to anticipate an annual 
output of 1,500,000 tons, and the Clyde was in a 
position, with 150 berths, to take on more than 
half of this. The position of the heavy marine 
engineering shops was, of course, similar, while the 
trouble extended also to the supply of skilled labour. 
There was a serious shortage in this direction owing 
to lack of opportunity, with no adequate training 
for the younger men, and probably to-day only 
about 2 out of every 10 that might be engaged 
would be found to have any training at all. He 
considered that the whole industry should be 
regarded from the Empire standpoint, as shipping 
was vital to the Empire and some plan should be 
worked out promptly to put the whole on a satis- 
factory footing. Other industries had received 
support, and he thought so essential a bond for 
the Empire should also receive consideration. He 
regarded aircraft construction as another essential 
in these days, and he thought the Government 
acquisition of the Argyle works promising. Other 
nations were using aircraft capable of 200 m.p.h., 
and we ought to be doing the same. Mr. Swan 
followed the lead given by Lord Sempill, speaking 
of the difficulties which shipbuilders had to face 
owing to the effects of the depression acting concur- 
rently with the reduction of naval construction. 
He hoped that as we were now confronted with a very 
unsettled outlook the opportunity would be taken 








would seem probable, Mr. Reavell said, that if 
duties were levied more encouragement would be 
given to our makers to incur development costs and 
thus benefit our trade, leading ultimately to export. 
The growth of Empire trade was sacisfactory, and 
all to the good, but the position as regards foreign 


of bringing the Navy up to at least a reasonable 
strength. To-day the position of 1914 could not 
be reproduced and owing to lack of skilled labour 
it would be impossible for great quantities of naval 
|work to be put through the yards as was done 


| then. Formerly naval work was supplemented by 


countries gave rise to some concern owing to the | building for the mercantile marine, but this supple- 
complete change of conditions from those obtaining | mentary work had to a large extent been lacking, 
when our country was at the height of its industrial | and they were still unable to find work for some 
prosperity. It was therefore interesting to consider | 64,000 of the men in the industry. In the opening 
the future and especially the picture presented by | remarks of his reply, Mr. Swan referred to the 
economists who considered that all tariff barriers | progress of the Queen Mary and to the local patri- 
should be removed. In this connection the effect | otism which such a vessel represented, comparing 
of unrestricted competition from countries paying | it with that stimulated by the construction of the 
low wages and working long hours would be to| Mauretania, which had just gone back to the Tyne 
undersell us at home. In addition to labour costs, | for breaking up after an exceptional record of 





The gas, however, was now converted into a liquid 


social services, which greatly benefited our working | 28 years efficient service. The function closed with 
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a toast to the chairman, Professor P. A. Hillhouse. 


briefly proposed by Mr. J. Foster King and more 
briefly replied to by Professor Hillhouse. 


THe Enctineers’ Cius, MANCHESTER. 


Club, Manchester, celebrated its 
twenty-first anniversary Monday last by a 
very well-attended dinner, Mr. L. E. Mather, 
M.1.Mech.E., the chairman of the club, presiding 
In congratulating the club on its work and standing. 
Sir Andrew Duncan that 
remarkable amount of professional experience in 
one of the most important districts in the country. 
The club reflected the prestige due to its members’ 
achievements, but further than that, jointly and 
severally, they had a responsibility to the rising 
veneration, who had in it a home where they found 
yuidance and encouragement from the experience 
of the He regarded the 
side of life as of great importance, especially where, 
Non- 


which 


The Engineers’ 
on 


said it represented a 


older members social 
a 1 a club, all members were on a footing. 
he admitted, 


was 


understood, 
] 


oT iret 
he thou vood, 
really The distinguished list of past 
presidents had undoubtedly largely helped in raising 
the of the club to high level. Mr 
Mather, in replying to the toast proposed by Sir 
Andrew Duncan, said that although they had had 
a successful twenty-one years the club was in great 
of support order that it might 
fulfil its purpose. A considerable increase in mem- 
thought that the 
which benefit 


rs, 
rht 
stand alone. 


were 


ilso Sire’ no profe ssion could 


standing its 


need increased in 
bership was desirable, while he 


technical institutions and societies 
the use of the club’s rooms might also assist in 
rreater degree than in the past. He hoped also 
that leaders of industry, although perhaps unable 
personally to make use of the club to any great 
would forward support it 


There were 35 of the original 


by 


a 


extent, come and by 
becoming members 
founder members of the club present and a toast to 
these was entrusted to Sir Felix Pole. The toast of 
*The Guests” was given by Ald. W. Walker, J.P., who 
also stressed the fact that it was the aim of the club 
to make a home for the whole district and that the 
boon it had conferred on local branches and societies 
in providing rooms for meetings had been inestim- 
able. He hoped that members of such societies would 
consider it their duty to support the club to the 
extent of becoming members. The reply on behalf 
of the guests was made by Mr. W. E. Clucas, presi 
dent of the Chamber of Commerce, who said that 
like the club, which had many types of member, the 
Chamber extended its field of influence and activity 
to all classes of work throughout the district. The 
toast of ** The Engineering Industry * was proposed 
in an admirable and entertaining speech by Mr. 
H. W. Archer and suitably replied to by Mr. L. St. L. 
Pendred As, however, the was mainly 
» club event, although the of the body 
doubtless depends on the conditions of the industry, 


occasion 


SUCCESS 


we may conclude this short notice of a most success- 
ful evening with all wishes for a prosperous 
future, joining in the regret expressed in the course 
of the function that the popular secretary, Mr. 
Harry Richardson, was from being 
present through illness 


good 


prevented 


THE RIVER LEE FLOOD-RELIEF 


SCHEME. 

ue River Lee, which is one of the principal tribu 
of the Thames, has for many years been rendered 
navigable from Hertford downwards by canalisation. 
\t Lee Bridge, on the outskirts of London, the canalised 
portion is diverted through what is known as Hackney 
Cut, and rejoins the river proper at Old Ford, From 
tself flows over Lee Bridge Weir 
Marshes to Temple Mills and 

seen on the accompanying 
below Carventer’s-road Bridge. it divides 
four streams: The Lee itself. the Waterworks 
the City Mill river, and the Pudding Mill river 

High-street, Stratford, rivers 
as the Three Mills Back the 
Mills Wall river The origin of this system of 
waterways, which is collectively known as the Strat 
ford Back rivers, is lost in antiquity, but they were 
probably constructed mill streams. They are all 
tidal and free from tolls. Below Bow Lock, the 
river again divides, part flowing down Bow Creek 


tare 


this point, the river 
Hackney 
As will 0 


and ae 
Stratford 


just 


ross 


map, 
mito 

river, 
Below portions of these 


ire known river and 


I hree 


and part down the artificial channel known as Lime- | pleted and the formal inauguration was carried out by ' Ford Locks has been improved. 
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house Cut, into the Thames at Canning Town and |the Minister of Transport (the Rt. Hon. Leslie Hore 


Limehouse. 

The Lee forms a boundary between London 
West Ham and as the ground in the area mentioned 
is low lying, frequent flooding has been experienced 
owing to the overflowing of the “* back rivers.”” Although 
conferences have held from time to 
to remedy this unsatisfactory state of affairs, 
finance apparently proved an insuperable obstacle 
until 1929, when representatives of the Corporation of 
West Ham and the Lee Conservancy Board agreed 
to take joint action. As a result, a scheme was 
prepared by Mr. W. Lionel Jenkins, M.A., M.Inst.C.E., 
21, Surrey-street, London, W.C.2, and a Bill was 
promoted so that the requisite powers for carrying out 
relief and other works 
also 


numerous been 


time 


an extensive scheme of flood 
might obtained. Financial assistance 
secured from the Unemployment Grants Committee 
various other authorities, the actual carrying out 
of the work being entrusted to a Joint Committee of 
the Corporation and the Board. The works were 
inaugurated on February 2, 1931, and, it is hoped, will 
not only result in the risk of flooding being greatly 
reduced but also that the facilities for water-borne traffic 
will be increased and the health conditions and ameni- 
The. scheme is now practically com- 


be was 


und 


ties improved. 


and | 
| is shown on the map reproduced in Fig. 1. 


Belisha, M.P.), on Wednesday, October 16. 

The area with which the scheme is directly concerned 
It is bounded 
Carpenter’s-road Bridge. The 
southern limit Bow Locks, while on the west it 18 
the junction of the Bow Back River and the Lee 
Navigation, and on the east the junction of Warton 
road and High-street, Stratford. The _ principal 
portion of the scheme has been the widening of the 
Waterworks river between Carpenter’s-road Bridg' 
and Three Mills Wall river, from its original width of 
30 ft. to 100 ft., and a similar widening of the latter 
river for the remainder of its course. A new by-pass 
channel has been constructed to connect the Three 
Mills Wall river with the Channelsea river immediatel) 
above the latter’s junction with Bow Creek. In this 
way, a main drainage channel about 1-63 miles long 
has been formed with gradients arranged so that the 
ordinary heavy floods will find their natural outl 
Bow Creek with a minimum of obstruction. Contro 
sluices have also been erected at Three Mills to regulat 
the flow and preserve the head. 

In addition, a new canal has been constructed from 
City Mills to the Bow Back river, and a length of the 
River Lee between Carpenter’s-road Bridge and Old 
Communication 


on the north by 
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between the canal system and the tidal river has 
| been provided by the construction of two locks, one 
| just below Carpenter’s-road Bridge and one at City 
| Mills, near Stratford High-street, so that normally 
the water in the canals will not fall below a fixed level ; 
jabove that level it may rise and fall with the tide 
jand the flow of the upland waters. A third lock has 
| been constructed at Bromley-by-Bow between the Lee 
Navigation and Bow Creek to meet the anticipated 
increase of barge traffic and to relieve the congestion 
at the old lock. Portions of the Three Mills Back 
river, of the Pudding Mill river and of the waterways 
abutting on Stratford High-street, have been filled in 
and land thus reclaimed. As both the main drainage 
river and the canals pass under the embankments 
which carry the London and North Eastern Railway 
| the main northern outfall sewer of the London County 
|Council and the main road from Stratford to the 
Eastern counties, it has been necessary either to con- 
struct new bridges or to widen old ones. Considerable 
| demolition of factories and dwellings has also taken 
| place, while ancillary works include the construction 
| of new and the enlargement of existing culverts, the 
erection of lock-keepers’ cottages, and the formation 
of tow paths, Measures for the protection of the 
| trunk sewers and the dredging works to the north of 
| Carpenter’s-road Bridge as far as the Lee Bridge Weir 
have also been undertaken, 

A good idea of the widened waterway is given in 
Fig. 2, which shows the new cut to City Mills river. 
This widening was effected from the banks by drag- 
line excavators, and the new river walls were con- 
structed of reinforced-concrete piles and steel sheet 
piling. This construction has, in general, been em- 
ployed throughout the scheme, though in places 
gravity walls have been used instead. The same 
illustration shows the mass-concrete lock, which is 
108 ft. long between gates and 20 ft. wide, and forms 
a connection with the main drainage or Waterworks 
river ; while the sluiceway, which is fitted with Stoney 
sluices, and forms a further connection between the two 
| waterways, can also be seen in the background on 
| the right. In some portions of the river, a new wall has 
| been built on one side only of the waterway, while, 
| as shown in Fig. 3, the flood channel between the 
| 
! 
| 











Three Mills river and the Channelsea river has been 
formed with sloping sides, built of reinforced-concrete 
slabs resting on toe piles which act as a bearing plate. 
This channel was also formed by excavators, and the 
illustration shows the bed in course of construction 
preparatory to the placing of the clay puddling. The 
spoil taken out during the widening of the various 
waterways, and in the construction of the new flood 
channel, was partly used for filling in behind the new 
walls, A further portion was used for filling in the 
now abandoned rivers, and the remainder for raising 
the level of the open space known as Mill Meads from 
6 ft. to 20 ft. O.D. 

Perhaps the most difficult part of the work was the 
lengthening of the bridge which carries the main 
Northern Outfall Sewers of the London County Council 
over the Waterworks river, near High-street, Strat- 
ford. The original bridge used for this purpose was 
some 34 ft. long between abutments, and as the river 
at this point had to be widened to 100 ft., additional 
spans were constructed of a total length of 66 ft. 
Throughout the course of reconstruction, three- 
quarters of the capacity of the sewers had to be main- 
tained in operation, and for this purpose steel pipes 
5 ft. in diameter were built into the portions of the 
sewers affected by the reconstruction to carry the flow 
of sewage while the brick sewers themselves were being 
demolished and were being replaced by new reinforced- 
concrete barrels, so designed as to span a distance of 
33 ft. The construction of two new piers and an 
abutment was then proceeded with on the system of 
underpinning, and the existing northern abutment 
was replaced by a new pier, by the same method, 
A temporary gantry of steel sections was used to 
support the northern ends of the steel and iron girders 
composing the existing bridge. Finally, the materials 
forming the embankment on which the existing sewers 
were supported were removed down to the dredged 
level of the river. Fig. 4 shows two of the steel pipes 
used for the diversion with the reinforced-concrete 
girders for the new span in course of construction. 

The bridge carrying the main line of the London 
and North Eastern Railway over the Waterworks 
river at Warton-road was also lengthened by the 
addition of a steel span, the old abutment forming 
the new pier and a new abutment being built. This 
work was carried out without interruption to the 
traffic. An ancillary feature of the scheme was the 
construction of a new reinforced-concrete bridge con- 
sisting of two 100-ft. spans to carry the widened 
High-street, Stratford, over the Waterworks river. 
At Three Mills a road bridge was reconstructed and 
the waterways enlarged, while to accommodate the 
persons who had to move owing to the demolitions, 





26 houses have been erected in the Bisson-road area. 
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the works 
principal firms concerned 
French, Limited, 50, Epping 
Hill; The Demolition and 
Construction Company, Limited, 74, Victoria-street, 
London, S.W.1 ; Messrs. John Mowlem and Company, 
Limited, 91, Ebury Bridge-road, London, S.W.1 ; and 
Vessrs. John Gill Contractors Limited, Thames House, 
Lomion, S.W.1 \ of the Waterworks 
the London and North Eastern Railway 
Bridge and the London County Council Outtall Sewer 
Bridge was carried out by direct labour 

The joint engineers were Mr. G. J. Griffiths, 
M.Inst.C.E. and = Mr W Lionel Jenkins, M.A, 
VM. Inst.C_.E., 21, Surrey-street, Strand, London, W.C.2, 
the supervised on the Mr 
de Boissiére, A.M Inst.C.E.. and Db 
A.M. Inst.CLE 


For of 
divided into contracts, 
being Messrs. W. and C, 
New Buckhurst 
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2:75-LITRE AIRLESS-INJECTION 
ENGINE FOR TOURING CARS. 
IDERABLE being taken at the 
time in the possibilities of applying the high-speed air 
engine to touring 
number of cars cf different makes, 
has been substituted for the original petrol engine, ar 
the The majority of the 
injection engines at present manufactured are 
ible for this work on account of their large size, but 
this disadvantage does not apply to the “* Wolf” engine, 
Perkins, Limited, 17, Queen 
street, Peterborough. This engine has a cylinder bore 
of 85 mm., and a piston stroke of 120-6 mm., giving 
a swept volume of 2-75 litres and a Treasury rating of 
IS-h.p. It de: briefly in ENGINEERING, 
vol. exxxvi, page 584 (1933), soon after its introduc 
tion on the market, and has since been extensively 
fitted on lorries with pay loads up to about 24 tons 
Quite recently, a number of private owners of cars of 
different makes have substituted it for their original 
engines, and on October 9 last, Mr. R. Munday 
up a number of world records in the 3-litre Diesel- 
engined car class on a Thomas special racing car fitted 
with a specially-tuned “* Wolf’ engine. Before describ 
ing the engine in detail, the following particulars of its 
performance in the Russian Diesel-engine trials, held 
in the latter part of 1934, may be of interest. In these 
trials, which have been previously referred to in our 
columns, the engine fitted to a two-ton lorry, 
Which was obxerved on a ron from Moscow to Titlis, the 


(ON interest 1s present 
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route passing through the Caucasus Mountains, and 
extending over 12,000 kilometres. At the conclusion 
of the run, the engine was taken from the chassis and 
subjected to a 100-hours’ run on the test bank. A first 
prize was secured against world competition, the award 
being based on a combination of durability, reliability, 



































5147.8) 


Fig.3. 





economy, speed, starting quality and oil quality at | 


finish of test. 

Longitudinal and transverse of the Wolf 
engine are given in Figs. | and 2, above, an enlarged 
cross-section through the head is given in Fig. 3, and 
the power and torque curves are reproduced in Fig. 5, 

27. It will be noticed that two power and two 


sections 


wi, 


page 


torque curves are given, the upper curves In eac h case | 


being obtained from the engine fitted to the racing car, 
and the engine. The 
cylinder block and crankcase are cast in one piece, as 
shown in Fig. 2, the material being chromium-cast iron 
illoy. The crankcase is taken down well below the 
main bearings, the sump being merely a shallow alloy 


lower from a commercial-vehicle 


cover, 
brackets are cast integral with the block, as is also the 
face at the rear end adapted to take any type of bell 
housing when unit construction is required. Ample 
metal is left in the cylinder bores for re-boring. The 
camshaft is mounted near the top of the block, as 
shown in Figs. 1 and 2. 
piece chromium-iron casting and carries the rockers 
and rocker gear for the valve operation. The system 
of injection employed is designed to permit of the use of 
low maximum pressures in conjunction with high 
crankshaft speeds. As will be clear from Fig. 3, an air 
cell is employed, communicating with the main com- 
bustion space by an inclined passage of Venturi form. 
The fuel is injected into the throat at right-angles to 
the air stream towards the end of the compression stroke, 
the injection commencing at an early stage as compared 
with the ordinary two-cell engine. The pistons are of 
aluminium alloy with ample metal in the crowns to | 
carry off the heat of combustion. There are two gas | 
and one scraper rings above the gudgeon pin, and a 
second seraper ring near the bottom of the skirt. The | 
connecting-rods are H-section chrome-molybdenum | 
steel stampings. The big-end bearings are steel shells 
metalled as thinly as possible, the caps being secured 
by two bolts and being sufficiently stiff to prevent 
distortion under load. The small end bearings are of 
the bronze type, with fully-floating gudgeon-pins. The 
crankshaft is of nickel-chrome-molybdenum alloy steel, 
and is extremely rigid It is carried in five bearings, 
as shown in Fig. 1, and the flywheel is mounted on a 
flange formed integrally with the shaft. Each indivi- 


The cylinder head is a one- | 


| Fig. 1. 


All the faces for the accessories and supporting | 
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dual shaft is balanced statically and dynamically. The 
main bearing load is taken on steel caps with shells 
lined with white metal for ease of removal. The thick 
| ness of the bearing metal is again kept to a minimum 
to avoid spread, and consequent bearing slackne 

| developing after a short period of service. 

| The camshaft, fuel pump, and idling governor a: 
| driven by a triple roller chain, located in an aluminiuin 
| alloy casing at the ‘front end of the engine, as shown 1! 
An automatic tensioning device is provided, 
and dampers are fitted to obviate chain whip. The 
location of the camshaft enables the cylinder head to be 
removed without disturbing the timing. The tappers 
are exceptionally short, as will be clear from Fig. ~. 
and an interesting feature is that they are carried in 
guides over their full length in the cylinder head, s 
that vibration such as may occur with long unsupporte:! 
rods, is entirely eliminated. The valves are of alloy 
steel and are located on the centre line of the engine, 
that they can be made of large size in relation 
the swept volume of the engine. The fuel pump | 
the Bosch type, and is mounted on the near side of the 


engine ina slightly inclined position, as shown in Fig. = 


| The pipes to the atomisers are all of equal length. ‘They 


are disposed under the exhaust manifold, and ca 


readily be swung back for testing an atomiser in the 


open. Two fuel filters are supplied, The atomusers, 
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of which the position has already been referred to, are 
provided with large spray holes, since the penetration 
is not relied upon for effective combustion. The 
itomisers are readily accessible for cleaning or testing, 
being held in place by two nuts. The inlet passages 
ire formed integral with the valve-gear cover, and 
standard types of air cleansers can be fitted. The 
crankease is vented into the induction air. The ex- 
haust manifold, of cast-iron, is ribbed, and can be 
adapted to either front or rear exhaust merely by 
turning it end to end. Forced lubrication is provided 
for all bearings. The pump is submerged in the sump 
it the front end of the engine, as shown in Fig. 1, 
where it draws on the coolest oil. There is a large 
suction strainer, and the oil is delivered through a 
pressure-type cleaner, which can be dismantled without 
oil loss, to the rail below the main bearings. The flow 
from the rail is to the main bearings, the big-end and 
small-end bearings, with a branch to the camshaft, 
overhead valve gear, and the timing gear. The cooling 
water is circulated by pump, the latter being belt- 
driven from the camshaft. All accessories, with the 
exception of the water pump, are mounted on the near 
side of the engine to facilitate its installation in forward- 
drive chassis. 

The engine fitted to the Thomas special car on which 
Mr. R. Munday obtained the records already referred to, 
Was, as stated, specially timed and the reciprocating 
parts lightened. A supercharger was fitted, giving a 
pressure of 8 Ib. per square inch above atmosphere. 
Che special timing resulted in an increase of the maxi- 
mum brake horse-power from 45 to over 60, the 
b.m.e.p. being 125 Ib. per square inch, instead of 


R.A.C. Trial Results. 
Record. Speed. 
50 km, 141-8 k.p.h. 88-11 m.p.h. 
5) miles 88-44 m.p.h. 
100 km. 142-24 k.p.h. = 88-88 m.p.h, 
100 miles 88-13 m.p.h. 
One hour 88-25 m.p.h. 


100 Ib. per square inch. The car had a top direct- 
gear ratio of 2-4 to 1 and was fitted with 27-in. tyres, 
giving a road speed of 100 m.p.h., with a crankshaft 
Speed of 3,000 r.p.m., neglecting wheel slip. The weight 
of the car was 1 ton 10 Ib. In the actual tests, the car 
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and 24-27 sec. in the other. The mean of 23-62 sec. 
is equivalent to a speed of 153-413 k.p.h., or 94-7 m.p.h. 
Following on these runs, an attempt was made on a 
series of records from 50 km. to 100 miles and for one 
hour. The trials were officially timed by the R.A.C. 
The results are given in the previous column. The 
car gave no trouble whatever throughout the trials, 
and a noteworthy feature was the remarkably uniform 
running, as indicated by the figures quoted. A photo- 
graph of the car is reproduced in Fig. 4. 








LABOUR NOTES. 


REPRESENTATIVES of the engineering trade unions 
met at York on Thursday last week for the purpose 
of discussing the steps which might now be taken in 
support of their claim for increased wages and improved 
conditions. The meeting lasted for several hours, and 
at its close Mr. Little, the president of the Amalgamated 
Engineering Union, who had occupied the chair, said 
that there was no statement for publication. 


A staff life assurance and pensions scheme has been 
inaugurated by Messrs. The United Steel Companies, 
Limited. It is on a contributory basis and membership 
is voluntary, and it covers not only staff from the junior 
typist to the highest paid official, but also foremen and 
establishment men. It provides both annual retiring 
pensions for men at 65 years of age and for women at 
60, and life assurance of a substantial amount at any 
time up to pensionable age. A feature of the scheme, 
which has called for a substantial contribution from the 
company, is that long service prior to the date of the 
establishment of the scheme has not been overlooked. 
For each year of service from the age of 21 to the date 
of the commencement of the scheme, pensions are 
reckoned at half rates. Already, 99-5 per cent. of the 
eligible employees of the company have enrolled. 


In the course of an interesting article on the subject 
of mechanisation, a contributor to The Burntisland 
Shipyard Journal says that while there are many 
instances in which there is self-evident proof that a 
machine operated by one man now does the work of 
so many more men under some older method of per- 
forming the work, it rarely occurs that attention is 
drawn to the great extension of employment that has 
followed mechanisation. Mechanisation, it is claimed, 
has led to a tremendous extension of transport services 
and encouraged the development of many other indus- 
tries “ giving increased employment to millions.” In 
manufacture, it has made mass production possible 
with the resultant cheapening of the article, “‘ in many 
cases turning it into an everyday requirement rather 
than a luxury, as previously it was.” It has made 
possible the millions of motor-cars, wireless appliances, 
and a hundred-and-one other things that to-day are 
commonplace and purchaseable at modest prices. 


‘** One of our motor manufacturers,” the writer goes 
on to say, has stated “that to produce one car per 
week in 1922 required 22 employees, and that in 1934 





covered the kilometre in 22-97 sec. in one direction 





only eight were required for the same output. The 
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saving of 14 men per car did not cause unemployment, 
as some who cease to inquire further into the effect of 


mechanisation would seem to assume. The improved 
economic output reduced the selling price of the 
product ; a larger demand for it was thereby created, 
and the result was that, whereas 3,200 persons were 
employed in 1922, the figure became 16,000 in 1934.” 


It is claimed by the Jouwrnal’s contributor that 
“ without the fruits of mechanisation our unemploy- 
ment problem would be far worse than it is.” The 
unemployment problem, he continues, “lies within 
the export trades and is due not entirely to ‘ world 
depression ’ in itself, but also to our inability to sell 
to the world at prices which it can afford to pay. Just 
as some industries have increased employment with 
the help of mechanisation, from which resulted a lower 
selling price for their products, so also must the export 
trades reduce their selling prices with the aid of 
mechanisation and every other means available, not 
excluding the large burden of public expenditure which, 
in any event, must, by means of taxation, ultimately 
be provided from the results of industry.” 


In their efforts to restrict the activities of Commu- 
nists and Communist sympathisers, the executive 
council of the American Federation of Labour appear 
to be going further even than the General Council of 
the British Trades Union Congress desire to go. On 
this side of the Atlantic, the idea is to exclude Commu- 
nists from office. On the other side, the proposal is 
to expel them from membership of the unions, A 
recommendation to that effect has been made to the 
Federations’ annual convention. 


According to the findings of a committee composed of 
58 leading American lawyers, the new National Labour 
Relations Act is contrary .to two provisions of the 
Federal Constitution. The law provides that repre- 
sentatives chosen by the majority of employees in a 
plant or group of plants shall be the “ exclusive repre- 
sentatives of all the employees ” for purposes of collec- 
tive bargaining. The right to bargain collectively is 
denied to the minority, even though it may comprise 
49 per cent. of the workers. It is held by the employers 
that this interferes with the constitutional right of 
every employee to sell his labour on his own terms, 


The other objection alleged on constitutional grounds 
is (the Philadelphia correspondent of the Birmingham 
Post says) that Congress has no authority to legislate 
regarding the relations between employer and employee, 
since that is a matter reserved to the States. The 
National Industrial Recovery Act, with its system of 
codes for businesses, was declared unconstitutional by 
the Supreme Court partly on this ground of illegal 
extension of Federal powers. The National Labour 
Relations Act, it may be explained, is probably better 
known to the general public as the Wagner Bill. It 
gives to the trade unions practically everything they 
have demanded, including the closed shop, the right 
to be represented by other than fellow-employees in 
collective bargaining, the abolition of the company 
union, and the imposition of penalties on employers 
deemed to be guilty of “ unfair practices.” 


Industrial News states that the attention of the 
Trades Union Congress General Council has been drawn 
to the fact that applications for employment by 
unemployed workers can only go through the post for 
a halfpenny if the notepaper and envelope are both 
stamped with the inscription “‘ Application for Employ- 
ment.” It is understood that if the envelope and 
notepaper are so stamped, an ordinary letter answering 
an advertisement, or an application for a position, will 
be carried by the Post Office for a halfpenny. The 
General Council are considering the question of getting 
the regulations modified in favour of unemployed 
workers ; but, in the meantime, as this would, in any 
case, take some time, they have decided to provide, 
free to any Trades Council which has formed an 
Unemployed Association under the m@gel rules and 
constitution laid down by the General Cofincil, a rubber 
stamp bearing the words ‘“ Application for Employ- 
ment.” | bas 

The latest quarterly statistics relating to employ- 
ment and unemployment, compiled by the International 
Labour Office at Geneva, show that in the majority of 
countries registered, unemployment has again declined 
as compared with the corresponding date in the previous 
year. Generally speaking, the decrease is somewhat 
larger than was recorded three months ago, except in 
Denmark and Roumania, where it was smaller, and 
Australia and Chile, where it was about the same. 





On the other hand, registered unemployment shows an 
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increase in Bulgaria, France, Hungary, Latvia, 
Netherlands, Poland, Spain, Switzerland, and Yugo- 
slavia. The same phenomenon was observed in those 
countries, with the exception of Latvia, three months 
wo. In the Irish Free State, however, whiclr showed 
in increase three months ago, there is now a decrease 


In certain countries there are discrepancies in the 
figures which make it impossible to draw any con 
clusions Thus, in Austria the unemployment figures 


show a decrease, but the employment figures also show 


« fall; in Norway one set of unemployment figures 
shows an increase and the other a decrease. In the 
United States the unemployment figures show a 


appreciable decline, while employment seems to have 
increased very little 


In most countries recorded, employment has increased 
* compared with the figures for the previous year, 
but it decreased France, the Netherlands and 
Switzerland In Bulgaria, Hungary, Poland 
ind Yugoslavia both employment and unemployment 


has in 


Latvia, 


ippear to have increased, but these are 


inconsistent trends if account is taken of changes in the | 


ize of the working population 


of Queensland 
building trades 
new 
new 


Industrial Court 
week the 
(Under it, the hours of persons employed on 
construction and of painters, whether 
onstruction or on maintenance work, are limited to 
10 in the week, to be worked, subject to certain excep 
tions, between 8 a.m. and 5 p.m. on the first five days 
of the week (7.30 a.m 
district of Queensland) 
than painters, 
employees engaged in concrete silo construction and 
onstruction for the Mount Isa Mines Limited, 
limited to 44 in the week 
work have a 74-hour day 
Any employer desirous of working shift work on any 
particular job may enter into an industrial agreement 
with the 
ment, may apply to the Court 


the 
the 40-hour 


iward of 


\n 
introduces in 


those on 


The hours of « mployees, other 


engaged in maintenance work, and of 


concrete ¢ 
ire 


ewer five days a week 


union or unions concerned, or failing agree 


Overtime is to be paid for at the rate of time and a 
half up to midnight and double time thereafter It is 
provided that it shall not be lawful for any person 
ordinarily engaged in the trade to work himself or 
permit any person to work outside the regular hours 


except in maintenance work and in cases of emergency 


or urgent work In even these latter cases systematic 
vertime may never be worked and overtime must be 
limited to 12 hours in any one week with the exception 
1 urgent shop repairs and breakdown jobs Beyond 


for at double rates 


week's holiday on 


hours a week it must be 


\ll employees are entitled to one 


paid 
full pay each year 


Swedish newspapers report that in future announce 
ments of notified to the employ me nt ex 
changes and not immediately filled, will be broadcast 
week The object of this is to meet the need 
for a speedier circulation of notice of vacancies reported 
o the official employment exchanges in different parts 
of the country, which has resulted from the increased 


Vacancies 


vwtivity in industry and the consequent rise in the 
lemand for labour of various kinds. Hitherto, weekly 
regional and national lists of vacancies have been 


issued for the use of the various employment exchanges 
und the public. An agreement has now 
the Social Board the 
Corporation for the weekly broadcasting of an employ 
ment report summarising the particulars in the national 


be en reached 


between and Broadcasting 


list of vacancies which is compiled and distributed by 


the Social Board 
In the wireless programme the item will be entitled 
rhe Employment Report of the Social Board.” 


Persons who wish to apply for the vacancies mentioned 
in the to into touch with the 
nearest official employment exchange and to submit 
& Since there is collaboration between 
exchanges, application to the 
he a means of obtaining information on 
vacancies in other parts of the country also, 


report are advised get 
testimonials 
the different 


exchange will 


nearest 


Between August 26 and Septem be r 23, the number 
of unemployed persons on the registers in Great Britain | 
increased by 611 in the London area, by 9,168 in the 
South-Eastern area, by 5,501 in the South-Western 
uren, by 7,062 in Scotland, and by 10,046 in Wales. 
The numbers by 17,365 in the Midlands, 
by 3,720 in the North-Eastern area, and by 638 in the 
North-Western area. As compared with the position 
it August 26, there were 13.384 fewer unemployed in 
coalmining, 2,281 fewer in metal goods manufacture, 
1,584 fewer in iron and steel manufacture, and 1,530 
fewer in the motor-vehicle, cycle and aircraft indus 


dex reased 


not necessarily | 


ind 4.30 p.m. in the Northern | 


| 
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tries. In public-works contracting there was an increase 
of 3,284, in shipbuilding and ship-repairing an increase 
of 2,333, and in general engineering an increase of 2,013, 
In the October Report of the Boilermakers’ and Iron 
und Steel Shipbuilders’ Society, Mr. John Hill expresses 
a desire to retire from the position of general secretary 
when his current term of office expires early in the New 
Year. The duties and responsibilities of the office, 
he explains, are affecting his health and strength. 
Mr. Hill has been general secretary of the Sox iety for 
27 years, and for eight years previously he was one 
of the Clyde district delegates. He has been a member 
of the Trades Union Congress General Council since 
1909, and was president of the Congress in 1917. 


Under Canada’s new unemployment insurance scheme, 
the weekly contribution in respect of an adult male 
worker is 25 cents from the worker and a like sum from 
his employer. In respect of an adult female worker, 
the contribution is 21 cents from each. Lower rates 
are fixed for workers between 18 and 21 years of age, 
and for those who are 17 years and 16 years old, respec- 
tively. The Dominion Government contribution to 
the insurance fund is fixed at one-fifth of the aggregate 
amount contributed by employers and workers. The 


benefit payable to insured persons who fulfil the statu- 
tory conditions is | dol. per day, or 6 dols. per week, 
for adult males, with proportionate amounts for other | 
pavable 


classes. Benefit is for not more than an 





PowER-SuPPLy 


UNIT. 


aggregate of 78 days of continuous unemployment 
in any benefit year. Additional benefit is payable to 
any person who is entitled to ordinary benefit and who 
not less than 100 contributions during the 
preceding five complete insurance years. Such addi- 
tional benefit is calculated at the rate of one day’s 
benefit for every weekly contribution paid in the five 
years preceding the year in which additional benetit is 
to be paid, less one day for every three days’ benefit 
he has already received on account of those years. 


has made 








AN ELECTROMAGNETIC FATIGUE 
TESTER. 

Tue above figures illustrate the electromagneti 
fatigue tester constructed by Messrs. Salford Electrical 
Instruments, Limited, which was described on page 406 
ot our issue of last week. The purpose of the machine 
is to enable fatigue tests to be carried out on steel ot 
non-ferrous ma comparatively short time, ») 
causing them to vibrate electrically under the action 
of an alternating current. The details of the machine 
were described in our last but owing to an 
unfortunate transposition of blocks, the figures which 
accompanied the description did not relate to this pat 
ticular machine. The correct illustrations are given 
above. As before mentioned, Messrs. Salford Electrica! 
Instruments is an associated concern of Messrs. The 
| General Electric Company, Limited, of Magnet House, 

Kingsway, London, W.C.2. 


ba rs 


issue, 














Oct. 18, 1935.] 








ENGINEERING. 


5-CUB. YD. MOTOR DUMP WAGON. 
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CONSTRUCTED BY MESSRS. THE KOEHRING COMPANY, MILWAUKEE, WIS., U.S.A. 








5-CUB. YD. MOTOR DUMP WAGON. 
THE disposal of spoil is often a serious problem in 

| large engineering works, and frequently requires a high 
| degree of organisation. In many large works, in 
fact, the controlling factor has not been the capacity 
of the excavators available, but of the maximum train 
service which could be arranged to co-operate with them. 
| In other classes of work, it is only possible to employ 
; small units and in the United States these cases have 
been met by the scraper or by the team wagon. The 
| latter has given way to motor-hauled units, while a 
| still more recent development is the self-propelled 
| dumping wagon. An example of the last appliance 
| is illustrated by Figs. 1 to 3, annexed, these showing a 
| unit constructed by Messrs. The Koehring Company, 
| of N. 30th-street and W. Concordia-avenue, Milwaukee, 
| Wis., U.S.A. As will be imagined, machines of this 
| kind are very mobile and can handle large quantities 
| of material not only due to the speed with which they 
| travel to and from the dumping point, but due also to 
quickness in manceuvring at both ends. The original 
| Koehring ** Dumptor”’ had a speed of 10 m.p.h. forward 
| or reverse, but the model illustrated can travel at 
|20 m.p.h., and the frequent service thus possible, 
| together with the capacity of 5 cub. yds., makes it 
| possible to handle very large quantities, so that a 
| comparatively few machines can adequately serve a 
| shovel of considerable capacity, and enable it to keep 
| constantly at work. 
| The body of the machine is built of #-in. and }-in. 
steel plate reinforced as will be seen by welded channels, 
angles, &c., and the top edge is protected by 2 in. 
oak planking. The body is carried on rockers which 
roll on two steel channel-iron tracks, both being fitted 
with high-carbon steel wearing plates. There is no 
intricate dumping mechanism. The body is balanced 
so that when loaded and kept level by a catch, it 
will at once tip when released by the driver, and as 
soon as the load has been cleared will return to its 
normal position again. An interesting feature is the 
provision of a “ kick-out pan” to be seen in Fig. 2. 
This consists of a false bottom attached to the inside 
of the body by chains. When dumping, this moves 
out with the load being shot, until arrested by the 
chains, when the spoil slides off. The fitting greatly 
reduces delay due to suction when dumping sticky 
material, and also results in the whole load being 
| Cleared instead of part of it continuing to adhere to the 
| inside of the body. 
| The machine has a four-cylinder, 4§-in. by 6-in. 
engine, running at 1,800 r.p.m., controlled by a fly- 

ball governor enclosed and running in oil. An oil- 

type air cleaner with centrifugal type pre-cleaner is 
provided. The clutch is of the spring-loaded disc 

type, 14 in. in diameter and lubricated by pressure. 
There are three speeds, viz., 20 m.p.h., 10 m.p.h., and 

54 m.p.h., both forward and reverse, so that a shuttle 

service is possible, straight to and fro, without the 
need of turning for short runs. The transmission is 

of the constant mesh type, the final drive consisting 

of a spiderless differential mounted on a jackshaft with 

a 3:1 roller chain reduction to the axle. The driving 

axles are 4 in. in diameter, and of chrome-nickel-steel 

alloy. The steering axle is of I-section, and is carried 

by a heavy inverted laminated spring centrally pivoted, 

thus giving three-point suspension. The axle and 

spring are held by wide-spread radius bars of heavy 

channel section. The machine has a turning radius 

of 13 ft. 6 in., the steering wheels being fitted with 

9}-in. by 20-in. pneumatic tyres, and the driving wheels 

have 13}-in. by 24-in. pneumatic tyres. The driver's 

seat will be seen to be facing the load so that both 

operations of loading and dumping are under his 
direct observation, and all controls are arranged for 

|one-man operation. Every attention has been paid 

| to the arrangments for lubrication, &c., to ensure reliable 
| service under the difficult conditions common to such 
work. 























SURGES IN TRANSMISSION LINES 
AND TRANSFORMERS.* 


J. L. Muttgr, D.Eng., M.I.E.E., Mem.A.LE.E. 


WHEN overhead lines were first put into operation, 
insulator flashovers and breakdowns of connected 
apparatus were encountered on an important scale. 
While these troubles were generally associated with 
lightning, no proper means could be taken for their 
alleviation since the phenomena were not understood 
and since measuring equipment was not available for 
their elucidation. As the number and voltage of 
overhead lines grew, the economic importance of the 
interruptions increased and, in order to obviste the 
disorders, engineers were forced into large scale research 
programmes both in the laboratory and the field, with 
| the result that a great deal of specialised apparatus was 








* Paper read before Section G of the British Associa- 
‘tion at Norwich, on Monday, September 9, 1935. 
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developed including the kipdenograh, the application 
of the Dufour high-speed cathode-ray oscillograph to 
automatic measurement of single transients, and the 
surge crest ammeter. Within the last eight years by 
the use of these instruments it has been established 
that surges due to switching operations and arcing 
grounds are unimportant and that the only dangerous 
over-voltages arise from lightning. The exact mechan- 
iam of the production of these over-voltages remained 
controversial for a long time, the view being originally 
held that they reached the transforming stations in 
the form of travelling waves injected into the system 
by electrostatic induction. This theory originated in 
America and became the basis of methods of protection 
such as horn gaps, and aluminium and the later forms 
of arresters. 

The first criticism of the simple theory came in this 
country through the investigations of Simpson,* who 
showed that induced surges would not have the 
potential, the current or the energy to effect the damage 
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considerable amount of trouble. The explanation of 
the partial failure of ground wires to afford protection 
is to be found in two characteristics of the lightning 
stroke itself. These are the relatively large current 
| in the stroke and the rapid rate of voltage rise. 

| Inconnection with the stroke current, earlier measure- 
| ments two or three years ago led engineers to believe 
| that currents of the order of 500,000 amperes were 
general. These measurements were, however, made 
by noting the volt drop across a length of a stricken 
| tower and it is now realised that they were considerably 
in error on account of inductive effects. Later investi- 
gations, both in America and Germany, employing 
the more reliable method where the current strength 
is deduced from the remanent magnetic strength of 
|an iron link in a tower, indicate that stroke currents 
of the order of 50,000 amperes are common while 





stricken point* which, together with the tower surge 
impedance, has not yet been considered here. Very 
little is known about the possible rate of rise of voltage 
in the stroke, but a figure of 10,000 kV per ys has been 
deduced as a not too conservative estimate. With a 
very great rate of rise until the arrival of the reflected 
wave back from the tower foot, the tower top voltage 
is controlled only by the stroke voltage, the stroke 
surge impedance, the ground-wire surge impedance 
and the tower surge impedance T, and during this 
time the voltage may have reached flashover point. 
Under these conditions, then, the tower top voltage is 
2EGT {G(Z,+ T)+2TZ,}, and as an example, 
with the same values as in the previous case, a tower 
surge impedance of 100 ohms, a hazarded rate of 
lightning voltage rise of 10,000 kV per ys, and a 
time of double traverse of the tower of 0-5 micro- 








which was actually being evoked and who concluded | 


that at any rate the most severe over-voltages were 


caused by direct hits on the transmission system. | 


Present views on the actual mechanism of the lightning 


stroke are based on the researches, amongst others, of | 


Schonland,t who has shown experimentally that a single 
flash generally consists of a leader stroke from cloud 
to ground followed by the building up of the main 
discharge from ground to cloud. 


To the physicist the several theories of the actual 
mechanism of the stroke formation and the properties | 
of the stroke are of considerable interest, but to the | 


engineer it is the latter, particularly in respect of a 
knowledge of the voltage, rate of voltage rise, current 
and so-called surge impedance of the stroke, that are 
the important considerations. 
fundamentally about these factors but considerable 
progress has been made in the correjation of observed 
phenomena, and the engineer is now in a position to 
deal at least qualitatively with matters which affect the 
behaviour of his overhead lines when struck by lightning. 

While it is the short-time transient phenomena and 


breakdowns arising from lightning strokes that are | 


discussed in this paper, it is well to point out that 


al 


Kilovolts to G 


As yet, little is known | 

















Percentage of Winding from Line End 


lightning also gives rise to difficulties of a totally | 


different nature in conjunction with the maintenance 
of supply. It will be realised that if a lightning 
stroke to a line, followed by insulator flashover, occurs 


near a crest of the alternating current voltage, a | 


power frequency are will form, automatically causing | 
cireuit-breaker tripping or, in the case of the lower | 
voltage lines, fuse blowing. With the large inter- | 
connected systems of to-day there is in addition always | 
the danger of a condition of transient instability arising 
so that shut down is not necessarily confined to the 
faulty line. While recent quick-acting switchgear tends 
successfully to confine the disturbance to the affected 
line only, there is no doubt that the lightning question | 
has considerably influenced research on apparatus such 
as quick response excitation devices for alternators, | 
Peterson coils and other neutral earthing devices, and 
synchronous condensers, all of which tend to increase | 
the system transient stability. 

Indication of the economic importance of the| 
lightning question on the scores both of operating and 


extreme values of 250,000 amperes or 500,000 amperes 
may obtain. With the resultant heavy current flow- 
ing in a stricken tower, it will be evident that an 
earth resistance of a few ohms may give sufficient 
volt drop between the tower top and the earth plane 
to cause flashover from the tower across an insulator 
string to a phase of the line. Further, since the 
voltage thus appearing across the insulators is on this 
assumption a function only of the earth resistance 
and the tower current (actually this voltage is reduced 
by the potential induced in the line conductor by the 
ground wire wave, the former being of the order of 
30 per cent. of the latter), flashover is more likely to 
occur on the shorter insulator strings of a 66-kV, or 
132-kV, line, than on a 220-kV line. To reduce as far 
as possible the danger of such flashover from the 
tower, it is thus necessary to provide very low values 
of the earth resistance. 

While 


smal] values can readily be obtained, 





breakdown troubles is given by the fact that 13 per | artificially if necessary, at the sub-station, with un- 
cent. of papers published in the J'ransactions of the | Suitable soil conditions, it is impracticable to do this 
American Institute of Electrical Engineers during the | at every tower, and this has led to the use of the counter- 
past two years have dealt with some aspect of the | poise,* consisting either of a bare copper conductor laid 
lightning problem, and that 85 per cent. of lines in |" the ground directly under the lines and joining up the 
America have some form of lightning protection. | tower feet, or alternativ ely ofa radial arrangement of con- 
Prevention of Strokes affecting Line Conductors. ductors emanating from the foot of each of the towers. 
Ground wires were originally intended to reduce the | 0" the simplest assumption, the tower top voltage is 
potential of induced surges, and it is well established | 2 E CGR /{CG(Z, + R) +2RZ (G+ C)}, where 
that they perform this duty successfully. On first | © is the stroke voltage, Z, the stroke surge impedance, 
consideration it would appear that being mounted and C, G and R the counterpoise and ground wire 
above the conductors and connected solidly to the towers | S¥'® impedances and the earth resistance, respectively. 
they would also prevent the troubles due to direct | Employing the usually accredited figure of a stroke 
strokes. Experience showed, however, that those | im pedancet of 400 ohms, and with a ground-wire impe- 
lines equipped with ground wire systems designed dance of 500 ohms and an earth resistance of 200 ohms, 
in accordance with the best practice at that time were | this expression shows that the connection of a counter- 
still liable to lightning flashover and that transformers | P©!S® of 100 ohms surge impedance would reduce the 
and other connected apparatus were frequently | tower top voltage from 0-44 E to 0-16 E. 
damaged by direct strokes near them, or by strokes| To reduce outages, operating experience has shown 
sufficiently near to give rise to travelling waves of a| that foot resistances should not exceed a few ohms,} 
dangerous nature. Since the realisation of the import- | but in many instances it has been found, even on 132- 
ance of direct strokes, both mathematical and field|kV lines, that flashovers have occurred when the 
research have been directed towards a proper under- | earth resistances have been very low, apparently 
standing of the phenomena and investigators have met | low enough to preclude flashover by reason of the 
with a certain amount of success. Thus with modern | ohmic drop in the tower, even with the highest pro- 
designs a reduction in lightning troubles for lines of all | bable value of stroke current. In these cases the 
voltages compared with those of a few years ago can be | explanation must be sought in the second important 
obtained, although only by entailing considerable extra | characteristic of the lightning stroke previously 
expense. It thus now appears that with present-day | mentioned, that is, the rate of voltage rise at the 
constructions and precautions the very high voltage 





lines—of the order of 220 kV—can expect a reasonable 
measure of immunity, but that normally insulated lines 
of the order of 132 kV downwards are still liable to a 


* Proc, Royal Soc., A, 1926, Vol. 111, page 56. 
| Proc. Royal Soc., A, 1934, Vol. 143, page 654. 


* Electrical Engineering, 1934. July, page 1116 and 
August, 1163. See also discussion, February, 1935. 

t L. V. Bewley, G.2. Review, December, 1933, page 516. 

+ In this connection it must be kept in mind that the 
earth resistance under surge conditions may be different 
from that measured by the usual methods. 
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seconds, the voltage would attain 750 kV in this time. 
On these premises a normally insulated 100-kV line 
would flashover irrespective of the value of the earth 
resistances. The greater the rate of voltage rise, 
the higher the tower and the lower the impulse flashover 
of the insulators, the greater, of course, is the risk of 
flashover on this account. 

So far only strokes to a tower or to a ground wire 
near a tower have been considered. In the case 
where a stroke occurs to a ground wire at mid span 
the voltage at this point will eventually be reduced by 
reflections from other tower tops and grounds. Since 
the nearest towers may be several hundred feet away 
from the stroke, however, their influence and that of 
their ground resistance will not be evident for some 
considerable time. Thus, if the stroke voltage is rising 
at all rapidly sufficient potential may be attained 
to cause a side-flash to a line conductor rather than 
an insulator flashover. This danger can be obviated 
to a great extent by expediting the arrival of the 
reflections by the use of short spans and also by 
increasing the height of the ground wires above the 
line. Both devices are expensive, and the latter has 
the further disadvantage that the system is then open 
to a greater number of direct hits. 

In those cases where no ground wires are used 
* Electrical Engineering, Discussion, February, 1935, 
pages 227 and 231 and 234. 
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or where low values of the earth resistances on 
systems equipped with ground wires cannot be 
obtained, as stated, direct strokes cause flashover 
across one or more insulator strings. The poor service 
performance resulting from frequent circuit-breaker 
operation occasioned by the power frequency follow 
up current has led to the development of the de-ion 
gap which has the property of quenching rapidly the 
power arc before the breaker operation takes place. 
This device, which is connected across the insulator 
strings, consists of a fibre tube with internal electrodes 
and depends for its action on the fact that burning of the 
walls of the tube liberates gases which de-ionise the 
main are and thereby extinguish it when the power 
frequency current passes through zero.* These gaps 


flashover with the line conductors results in the pro- 
pagation of travelling waves along the conductors. 
Near the point of origin, the maximum amplitude of 
these waves is only limited by the impulse flashover 
voltage of the line insulators, and their fronts are 
very steep and of the nature of the rate of voltage 
increase in the lightning stroke itself. The nature of 
their backs is, however, less defined, varying from the 
short steep collapse typical of chopping by an insulator 
flashover, to the longer maintained voltages with 
durations of the order of 20 microseconds to 40 micro- 
seconds. 

Any description of the mechanism of the formation 
of the waves found in transmission systems is both 
too elaborate and involves too much conjecture 





have recently been tried out on several systems with 


for a paper which attempts to deal with the facts 


apparently very satisfactory operating results, and it! relating to surges on transmission systems as a whole. 
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is found that the number of outages can thereby be 
decreased considerably. They have so far only been 
employed with a setting just low enough to rob the 
insulator of the flashover, however, and from the 
point of view of transient over-voltages the position 
is nearly the same as if the gaps were not in use. | 
According to one authority, with present practice the | 
tubes require considerable maintenance, and it appears 
that they do not yet provide a complete panacea for 
insulator flashover troubles. Further, they have a 
limited life (from the author’s experience in the 
impulse testing of large energised transformers they 
will deal successfully with about 15 to 20 operations), 
and.on this score the same authority states that 
multiple lightning strokes (in one instance 8 discharges 
were recorded in one stroke within 26-5 cycles) may 
have to be taken into account when estimating the 
expected life of a tube. 

In this section, the lightning stroke has been consi- 
dered as having a definite surge impedance. Whether 
or no this is a correct way of looking at the phenomenon, 
at least it serves to provide at the present time a reason- 
able explanation of the manner in which ground wires, 
counterpoises and low values of the earth resistance, 
may be expected to reduce the tower top voltage. 
No measurement has ever been made of the actual 
maximum lightning stroke voltage appearing near the 
earth, but on the basis of the observed current values 
and a near ground surge impedance of the order of 
200 ohms to 400 ohms, values of 10 megavolts to 20 | 
megavolts are surmised. Such a value being stepped | 
down by the impedance of the stricken apparatus, | 
would not appear in the system, but in any case the | 
voltage in the line is limited by reason of line flash- | 
overs. Actually, values of as much as 5 megavolts | 
have been observed and, of course, a figure of 20 mega- 
Volts in the stroke itself would only represent an upper 
limit if the cloud were remote, very considerably greater | 
Values than this presumably being reduced to this | 
degree by a high attenuation in passage down the | 
lightning channel. 

The Effects of Direct Strokes—In this section the | 
phenomena resulting from lightning strokes to a system | 
are considered under the headings of (a) strokes remote 
from a substation; and (5) strokes near or at a sub- | 
Station. 














(a) A direct stroke on a system some distance | where the incident wave is E (e~*'—e~*) and C and Z 
from a substation connecting either directly or through | are, respectively, the station capacitance and line surge 
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It is sufficient here to make two remarks. First, fronts 
of less than 1 ys are often measured after the waves 
have travelled some distance to the measuring oscillo- 
graph and so far as strokes direct on to apparatus 
are concerned, a rate of voltage rise of 10,000 kV per 
» 8, a8 mentioned in the previous section, is frequently 
surmised as plausible. Secondly, when insulator flash- 
over occurs, whether from line conductor to tower, or 
for systems equipped with ground wires, from tower to 
line, the back of the wave is essentially controlled by 
the impedance drop across the tower and the stroke 
duration, so that flashover across one string does not 
necessarily entail that the propagated wave should 
be chopped; in fact, as stated, wave backs of the 
order of 20 4 s to 40u s are common, and their recorded 
fronts are too steep and their amplitudes too great for 
this relatively long duration to have been obtained 
from the sloping off of an initially short wave. The 
chopped waves most likely arise either from the 
deformation of long waves during their formation by 
flashovers of adjacent insulators, or from those strokes 
on to towers with low earth resistances which caused 
flashover by virtue of their great rates of voltage rise. 
A flashover occasioned by the increase in voltage of a 
wave at a terminus will, of course, give rise to a very 
steep back if the earth resistances are reasonably 
small. 

During the course of a mile or so of travel, attenua- 
tion causes both considerable reduction of the 
amplitude and flattening of the front of the resultant 
travelling wave. The order of magnitude of the 
alteration is such that on a 60-kV line, for instance, 
a 400-kV surge is reduced to 280 kV after travelling 
one mile, and an initial front of 0-1 yu s to an attenuated 
one of about 2» s. Increasing the distance to two miles 
gives an additional, although smaller, reduction to 
230 kV, and also further front flattening. The relative 
effect of attenuation on a short backed wave is, of 
course, very much greater, and rapidly reduces its 
amplitude to a negligible value. 


capacitance of the usual order of, say, 2,000 pp» F, 
the voltage accordingly practically doubles, so that 
flashover may occur here. As will be seen later, the 
resultant unattenuated chopped back wave gives rise 
to even more excessive voltage gradients in the trans- 
former windings than are caused by the front of the 
travelling wave. Despite, therefore, the fact that 
attenuation rapidly decreases the damaging poten- 
tiality of an over-voltage which has originated some 
distance away from the station, in view of the possi- 
bility of local insulator flashover, waves coming from 
as far as may be two miles from the station may, on 
occasion, be dangerous. In cases where the stroke 
occurs perhaps only a few span lengths away from 
the station, unless the resulting transmitted wave is 
very short backed, attenuation in such a short distance 
causes unimportant reduction of amplitude or wave- 
front steepness,* and consequently the overvoltage is 
relatively much more dangerous, particularly if, as is 
probably the case on account of the low attenuation, 
flashover occurs on the sub-station insulators. 

(b) A complete ground-wire system above a large 
high-tension station is universally recognised as a 
necessity, and in general it appears fairly satisfactory 
in preventing direct strokes connecting with the 
apparatus. This measure of protection results not 
only from it being a reasonable proposition to maintain 
low values of the earth resistance locally at the station, 
but also from the fact that a large number of inter- 
connected overhead ground wires can together reduce 
the ground-wire system surge impedance to a value 
sufficiently low to prevent the tower top voltage rising 
to flashover value. Nevertheless, an earth resistance 
of a few ohms only may be great enough to cause 
flashover with strokes of great current magnitude, and 
thus trouble, particularly on medium-voltage stations, 
still persists. Many stations are only incompletely 
shielded, or are not shielded at all, and in such cases 
direct strokes may of course connect directly with the 
line conductors. 

Despite the severity of the conditions arising from 
the connection of a lightning stroke with the line 
conductors at or adjacent to the transformers, either 
directly or through insulator flashover, the case,/has 
received but brief attention in the many papers pub- 
lished on lightning surges. The severity of the con- 
ditions is due to two factors. In the first place, the 
rate of voltage rise on the transformers will be of the 
same nature as that in the stroke itself, and, in addition, 
a very steep collapse of voltage will almost certainly 
occur. In the second place, within a microsecond or 
so for strokes occurring about a span length away 
from the station, or almost immediately for strokes 
near the station insulators, the lightning current at the 
station is no longer limited by the line surge impedance, 
and on this account the conditions are very nearly 
equivalent to those of a direct stroke on the station 
transformers. A direct stroke up to two or even three 
span lengths away from the station also imposes severe 
stresses on station apparatus. As is well known, when 
a line is struck by lightning two, three, or perhaps four 
insulator strings may flashover, and this, in conjunc- 
tion with the appreciable fractions of the main-stroke 
current which are found in towers one or two spans 
remote from the stroke, indicate that, from the point 
of view of rate of voltage rise and available surge 
current, conditions much more onerous than _, arise 
from a pure travelling wave are likely to obtain at the 
terminals of the station transformers. Whether or not 
the surge impedance of the line is effective throughout 
the duration of the stroke depends only on the length 
of line involved, the earth resistances, and the duration 
of the stroke, 

The large surge currents available at the substation 
when the line-surge impedance is not effectively inter- 
posed between the latter and a near-by stroke make 
the successful operation of arresters impossible. These 
apparatus are not capable of carrying without disrup- 
tion these large currents, and consequently their 
protective value is reduced at the most to that of one 
operation only under such conditions. Consequently, 
if arresters are employed at a substation, it is necessary 
to protect them by ensuring that local direct strokes 
to the line conductors are prevented and insulator 
flashovers reduced to a minimum, not only by installing 
a properly designed overhead shielding system above 
the station, but also by continuing a ground-wire 
system of negligible earth resistance and large clearance 





Whatever the actual wave shape which eventually 


arrives at a substation terminus, its value is increased 
by reflection according to the relation :— 


| three span lengths, i.e., 3,000 ft. or so. 
| realised by the arrester manufacturers, McKachron,t 


to the conductors outwards along the line for at least 
This is well 





2E —at is 2E A 
I—acz |‘ . | 1—6CZ | ® This is supported by the author’s own observations 
| of the behaviour of travelling waves along about 1,000 

ona ee. (1) _| ft. of line in so far as wave fronts longer than about 0:2 4 

; sec. are concerned, Actually very little information is at 


hand regarding wave attentuation over a few hundred feet 
of travel, but, of course, i 
| for estimating the attenuation of a wave after a mile or 


and formule are available 


— |impedance.* For a relatively long wave and a station | go of travel. 
OK 


* Sporn and Gross, Electrical Engineering, January, | 
1935, page 66. 











* J. L. Miller, J.£.£. Journal, June, 1934, page 473. 
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for instance, specifying a distance of 2,500 ft. From} 

the point of view of reducing the risks of breakdown | 

of unprotected transformers, of course, the same 
utions are necessary. 

The chances of both protected and unprotected sub- 
stations being struck by lightning have been discussed 
by Norris.* Working from usual values of the area 
of a substation, the line and ground-wire beights 
and the earth resistances, to quote two examples, 
he deduces that the expected life of a 132-kV trans- 
former in north. west England varies from 6-7 
years to 38 years, and that the expected life of an 
11l-kV rural distribution transformer in south-east 
England varies from 30-6 years to 52 years, the range 
of figures being due to the fact that various circuit 
conditions were considered. ‘The estimated lengths of 
life appear ample, but it must be remembered that the 
large number of transformers involved decreases the 
safety below this apparent value. For instance, an 
average rural distribution system will have, roughly, 
one transformer per mile of line, so that an expected 
life of 40 years results in 2-5 breakdowns per 100 miles | 
of line per annum. In practice, actual values of break- | 
downs for this condition have ranged from none to} 
eight. In the United States the position is much worse, 
and operating experience shows that, on the average, | 
with no protection, the number of transformers annually 
damaged by lighting approximates to 7 per cent. of the 
total number in use. 

Taking into account the cost and inconvenienceft of 
substituting a new transformer and repairing the 
damaged one, the essential need for the provision of 
some sort of lightning protection at the station becomes 
very evident. 

The Behaviour of Transformers under Transient 
Conditions.—A transformer winding is a circuit con- 
sisting of self-inductance, mutual inductance, series 
capacitance, earth capacitance, and resistance. To 
abrupt impulses the inductance acts initially as an 
open circuit, and the voltage distribution is then 
decided by the series and earth capacitances. From 
the instant of the initial distribution the inductive 
impedance falls while the capacitative impedances rise, 
so that an internal re-distribution of potential proceeds. 
This is evidenced as internal oscillations which are 
eventually damped out as the final linear distribution 
(assuming an impulse with a maintained back) is 
approached. Experiment shows, however, that after 
the initial charging of the earth and series capacitances 
the effect at the terminal of these oscillations is slight, 
and for periods of approximately 20 to 40 micro- 
seconds, so far as external circuits are concerned, the 
transformer behaves essentially as a capacitance to 
earth. This fact is of great importance and makes 
it practicable to calculate the change in applied wave 
shape at the transformer terminals for various arrange- 
ments of line connections and with shunt and series 
protective apparatus. The magnitude of the effective 
ground capacitancet of the winding is given by ./(Cg C*), 
where Cy, is the earth capacitance of the winding and 
C, is the series capacitance from one end of the winding 
to the other, and so far as modification of the terminal 
wave shape is concerned, to this must be added the 
transformer-terminal capacitance and strays and also 
the switchgear and "bus bar capacitances. The order 
of magnitude of these capacitances is 0-001 » F. for 
distribution transformers, 0:0005,F. for power 
transformers, and 0-005 » F. for "bus bar systems. 

The consideration of transient phenomena inside the 
transformer windings gives rise to much greater diffi- 
culty. As stated earlier, the initial voltage distribution 
is dictated by the wave front and by C, and C,, for 
the case of a grounded neutral and an infinitely steep 
fronted voltaged wave E the voltage to ground at a 
point distant an axial length z from the ground being, 


sinh (“*) . 








~ sinh a 
where 
é'= Ve ; hi | 

Cy be 
being the axial length of the winding, i the total 
insulation length in the same, } the winding radial 
build, and ¢ the clearance to low-tension or earth. 
Thus the factor a is approximately computable from | 
the winding dimensions, 
The } « ¢ and } yw ¢ distributions in Fig. 1, page 430, | 
show curves experimentally determined in the Ferranti 


* Electrician, February 9, 1934, page 187. 

t In connection with this point, two extreme cases 
are of interest. In the case of one company owning a 
line traversing an isolated district, the cost of a linesman's 
journey to replace a transformer fuse is 12/. In another 
case in remote country to replace a transformer entails 
waiting for the thaw for transport over the first 300 miles 
up river and dumping until the succeeding frost and snow 
enables the journey to be completed by sledge. Thus 
the journey occupies about six months. 

t Blume and yajian, Trans. A.I.E.E., 1919, Vol. 38, | 
page 577 | 
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laboratories by means of the high-speed cathode-ray 
oscillograph, and show that the voltage gradient is 
very much greater at the line end of the winding than 
that given by the normal distribution; in this par- 
ticular case, on usual impulse flashover voltages 
of the corresponding line insulators, the maximum 
average gradient is about 300 times greater than the 
normal 50-cycle gradient. Since the applied wave 
front was as much as 0-5 yu s, from the steeper-fronted 
incident waves which arise from nearby direct strokes 
greater gradients than this will obtain. The collapse 
of voltage when a station terminal flashes over also 
causes very great inter-turn stresses. This is illustrated 
in Fig. 2, where the upper oscillogram shows the ter- 
minal voltage under flashover conditions and the lower 
oscillogram the voltage across 5 per cent. of the line 
end of the high-tension winding. The positive part 
of the latter is essentially due to the 0-5 ys front of 
the applied wave, and the negative part to the voltage 
fall. The frequency of the calibration oscillation in the 
oscillogram is 5 megacycles per second. 

After the initial distribution, as pointed out, internal 
oscillations occur. The voltages to ground inside the 
winding to which they give rise can be calculated with 
sufficient accuracy to show up differences between 
different types of transformer design. The usual 
mathematical expressions, however, have to ignore 
for the sake of simplicity many important practical 
considerations, and, therefore, in the present state of 


| the art the calculations cannot be relied upon implicitly. 


Further, many factors can only be determined experi- 
mentally with the oscillograph, and this applies particu- 
larly to the relative damping of the various harmonics. 
In actual fact the total transient losses in a transformer 
being slight do not give much damping, and this is 
exemplified in Fig. 3, page 431, the oscillogram here 
showing that the main oscillation persists long after the 
0/5 terminal wave has decayed. ft will also be noted 
that the oscillation takes place about the zero axis. 
The frequency of the time-calibration oscillation in this 
case is 500,000 cycles per second. 

For very long waves the voltage inside the winding 
increases considerably above that given by a uniform 
distribution ; in fact it may rise above the terminal 
voltage. With shorter waves of say 5ys to 40 ys 
long, and in practice all the important over-voltages 
conform to this description, our experiments show that 
there is never any practical increase above the terminal 
voltage, and little increase above the uniform distri- 
bution. This is illustrated in Fig. 1, which represents 
the measured voltage distribution on a large power 
transformer for a 0-5/35 wave. The increase is small 
and for the shorter incident waves, such as the 0/5 wave, 
experiment does not show even this amount as is 
exemplified in Fig. 3. Actually the worst case the 
author has measured with a 0-5/40 wave showed a 
maximum increase of only a few per cent. above the 
terminal wave, this occurring near the line end of the 
winding, so that the increase above the uniform 
distribution was also small. The type of oscillation 
that occurs with the long practical waves is shown in 
Fig. 4, which is an oscillogram of the voltage to ground 
near the line end of the winding, the neutral being 
earthed. Here it will also be noted that the slow 
front of the applied wave has not given rise to the 
upper harmonics which are evident in Fig. 3, where 
the applied wave front was steep. The frequency of 
the time calibration oscillation in Fig. 4 is 500,000 cycles 
per second. 

In Fig. 1, it is also noticeable that in that particular 
case the 1 ys distribution shows considerable voltage 
gradients at other parts of the winding in addition 
to the steep line end gradient due to the initial dis- 
tribution, and this, together with the experimental 
fact just referred to, that the maximum voltage 
to ground does not appreciably exceed that given by 


| a uniform distribution, point to the reason why trans- 


formers under surge conditions break down between 
turns anywhere in the winding, rather than to core 
or low tension through the major insulation. The 
fact that with very long incident waves the voltage 
to ground along the coil stack rises above the terminal 
voltage was responsible for the development of 
non-resonating transformers, but from what has 
just been said it appears that the non-resonating 
properties of the shielded transformer are in this 
Norris* sums up the situation 
thus: ‘* The virtue of the non-resonating transformer 


| is not in suppressing those oscillations which would 


otherwise cause excessive potentials to earth, but in 
improving the initial voltage distribution and thereby 
reducing the maximum stresses between turns and 
coils. The shields have no effect at all on the stresses 
to earth at the line end of the winding. The effect of 
the non-resonating winding is, therefore, equivalent 
to flattening the front of the incoming surge.” To 
do this in this manner is more expensive than to employ 
external apparatus and in any case the non-resonating 





* The Protection of Apparatus from Surges, Paris 


High Voltage Conference, 1935. 


winding is in general only suitable for large and high- 
voltage power transformers. 

So far as the actual mechanism of transformer 
failures is concerned it is interesting to note that the 
breakdowns due to surges are normally clean cut pin- 
holes and that if they are not followed by a power 
frequency arc there will be no external evidence of their 
occurrence, * although obviously the insulation will have 
been weakened and breakdown may follow later when 
the winding is stressed by further surges, overloads or 
switching operations. Fig. 5 shows a typical surge 
breakdown between turns of the coil of a large trans- 
former. When the surge breakdown occurs at an 
instant near the crest of a power-frequency wave, 
power-frequency current may follow which will burn the 
insulation locally. The low energy content of the local 
circuit and the time lags of the circuit breakers may 
allow the are to spread before the latter open so that 
the original seat of the damage becomes obscured. 

A fact which is not always realised by operating engin- 
eers is that surges are transmitted from the high 
tension to the low tension winding of a transformer. 
This propagation is due not only to electrostatic in- 
duction, but also in a greater measure to electro- 
magnetic induction, the secondary terminal voltage 
being sometimes twice as great as that given by the 
turn-to-turn ratio. While this transmission may be 
dangerous to apparatus on the low tension side with 
transformers having low turn ratios, in general the 
low surge impedance loading of cables on the low tension 
side considerably reduces the effective transmitted 


voltage. 
(To be continued.) 








* WIND ACTION ON BUILDINGS. 
By Rosrs FLemine. 


Tue study of wind action on buildings has not 
abated in the past two years, and an epitome of some 
of the matter published on the subject in that time may 
be of interest. The present article is virtually a 
continuation of one which appeared in ENGINEERING, 
vol. exxxvi (1933), in the issues of November 3, 24, 
and December 1. 

One of the important contributions to the subject 
has been the second report of the British Steel Struc- 
tures Research Committee, 1934, which referred to 
work on wind pressure being carried on at the National 
Physical Laboratory, Teddington, under the Building 
Research Board. In this, “ cross method” received 
favourable recognition in the portion of the report 
devoted to stresses in a frame subjected te a horizontal 
wind load. The report of the National Physical 
Laboratory for the year 1933 mentioned tests to 
determine the effects on wind pressure on a building 
due to adjacent buildings. The tests are being con- 
tinued for other cases of interference. Tests are made 
on models placed in a 3-ft. wind tunnel. This work 
has been noticed in these columns. 

The report of the Building Research Committee for 
the year 1933 referred to bridge experiments which 
it was desired to make, but no suitable wind occurred 
during the year 1933. This emphasises the desirability 
of tests made on models in wind tunnels. The 
same report noted that “among the special biblio- 
graphical researches undertaken may be mentioned 
one on wind pressure for the Steel Research Committee, 
which has yielded some 200 abstracts.” The literature 
on wind pressure is obviously becoming voluminous. 

Structural engineers have looked forward to the 
fourth (and probably the final) report of the Committee 
on Wind Bracing of the American Society of Civil 
Engineers, and it was thought that this would be 
presented at the annual meeting of the society in New 
York, January 16-19, 1935. The programme for this 
meeting was, however, so crowded that it could be 
presented by title only, and the committee decided 
to hold it back until the meeting of January, 1936. 
Moreover, important experimental work happened to 
be still under way, and complete results were desirable. 
“* By next year,” the chairman of the committee stated, 
‘* we ought to have something of interest to members. 

At this point attention may be called to two con- 
tributions to the subject in the French language. The 
Bulletin de la Société Belge des Ingénieurs et des 
Industriels, No. 4, pages 313-376 (1934), is a memoir 
on wind action, to which three engineers and professors 
of note contribute valuable papers. These are : 
“ Behaviour and Calculation of Framed Structures, © 
by A. Deleuse ; “ Elements of Experimental Dynamics, 
by F. Haus; “ Action of Wind upon Structures,” by 
Louis Baes. The title in each case indicates the nature 
of its contents. The second contribution referred to 
is an article, “‘ L’action du Vent sur les Constructions, 





* It is for this reason that impulse testing of trans- 
formers is carried out with the transformers energised, 
so that breakdowns will be detected. Other symptoms 





of breakdown are dull thuds and the emission of bubbles 
from the oil. 
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by M. F. Biron, in Science et Industrie for April, 1934, 
pages 131-141. This gave a comprehensive view of 
the subject illustrated by many diagrams, negative 
pressure being emphasised. In 7'ravaux (the successor, 
to Science et Industrie) for June, 1934, page 236, 
M. Biron supplements his article with a page giving 
rules for calculating wind effects on buildings. Buildings 
can, he said, be classified in the following categories : 
(a) buildings without openings; (5) buildings which 
are semi-permeable, having a certain number of openings 
communicating between the interior and the exterior 
of the building, but such that no current of air can 
go through the building; (c) permeable buildings, so 
arranged that air currents may be established crossing 
from one side to the other. For the determination of 
stresses in each category the author gave formule 
to be applied for different heights and different angles 
of incidence of wind to surface. 

A paper entitled ““ Wind, with Special Reference to 
Wind Effects on Structures Subject to Typhoons,” by 
Rev. Father E. Gherzi, 8.J., director of the Meteoro- 
logical and Seismic Observatory, Zizansky, Shanghai, 
may be found in the Proceedings of the Engineering 
Society of China.* A typhoon is defined by the 
National Geographic Society (U.S.A.) as “ a hurricane 
in the tropical waters of the Pacific.” In the typhoon 
and the hurricane the dominant forces are horizontal ; 
in the tornado the upward forces are more important 
than the horizontal. No pretence has yet been made 
to design structures to withstand tornado violence. 

Father Gherzi’s paper is mentioned by one who took 
part in the discussion (S. E. Faber) as of “ exceptional 
interest to structural engineers and provocative of 
considerable thought.” The paper is of considerable 
value throughout. Part 4, dealing with “ Typhoon 
Wind Data,” and especially the section entitled 
“ Effect of the Inclusion of Rain in a Squall,” will be, 
it is stated, “ provocative of considerable thought.” 
In the present instance comment will be confined to 
this part of the paper. 

Father Gherzi asks “ Is it possible that during a few 
seconds some of these fiercest typhoon squalls or gusts 
are practically wholly rain driven by the wind ?” and 
gives as his own reply that “in the author’s opinion 
this really does happen, and this assumption is perhaps 
the only physical explanation of the extraordinary 
effects reported from typhoon-stricken areas.” He 
continues, “‘ Assuming a wind speed of 60 m. per 
second and pure rain water being projected horizontally 
against 1 sq. m. of vertical surface, the pressure 
produced will be 18 tons per square metre.” Now a 
speed of 60 m. per second is equivalent to 134 m.p.h., 
and a pressure of 18 metric tons per square metre is 
equivalent to 3,690 Ib. per square foot. N. W. B. 
Clarke, in the discussion on the paper, took exception 
to this figure. Assuming the weight of pure water to 
be 1,000 kg. per cubic metre and a wind speed of 
60 m. per second, he makes the momentum destroyed 
Loe xe = 367,000 kg. per square 
metre, equivalent to 75,100 Ib. per square foot (Mr. 
Clarke actually gave 360,000, but this was evidently 
a mistake). Father Gherzi, in his reply to the dis- 
cussion, states that in deriving his figure he considered 
a sheet of pure water 1 cm. in thickness, but, of course, 
the pressure from this concentration of water is not 
known unless the time taken to destroy the momentum 
is also known. 

Father Gherzi also states that “on shore a 50 per 
cent. proportion of rain water upon surfaces less than 
1 sq. m. in area may occur and should be considered,” 
and in his reply, in considering a window-pane struck 
by a sudden typhoon squall, he says, “ Of course, to 
find how thick this layer of half air and half water was 
would be quite difficult.” If we admit that a layer of 
half air and half water beating against a building is 
quite improbable, if not impossible, the action of wind 
and water against sea walls not being considered, the 
opinion of D. H. Remfry may be of interest, as given 
in a paper, “ Wind Pressures and Stresses Caused by 
the Wind on Bridges,”t Mr. Remfry considers that 
the impression that in severe storms when the wind is 
heavily charged with moisture the pressure on flat 
surfaces will be appreciably greater than when not so 
charged, is erroneous. ‘‘ Even,” he says, “with a 
rainfall of 4 in. per hour the increase in the weight of 
1 cub. ft. would be less than 1 per cent. and the 
increase of pressure would be inappreciable.” Hum- 
phreys in his Physics of the Air says that the increase 
of water from a cloudburst would increase the density 
only about four-tenths of 1 per cent., and the pressure 
accordingly. 

The heaviest rainfall reported by the United States 
Weather Bureau station at New York previous to the 
end of 1933 was 2-46 in. during a period of one hour, 
1-26 in. during a period of 10 minutes (equivalent to 
a rate of 7-56 in. per hour), and 0-75 in. during a period 


per second to be 





* Vol. xxx, 1931-32, pages 25-65, Shanghai, 1933. 
+ Proceedings of Institution of Oivil Engineers, vol. 
cexvi, Session 1922-23, Part 2, page 3. 








of five minutes (equivalent to a rate of 9 in. per hour). 
During one minute of the latter period the rate may 
have been much greater. At a temperature of 
70 deg. F., 1 cub. ft. of air weighs 0-075 lb. and 
1 cub. ft. of water 62-3 lb. For a wind of 134 m.p.h. 
the increased density of combined air and water due 
to a rainfall at the rate of 25 in. per hour is close to 
0-25 per cent. ; for a velocity of 60 m.p.h. the increased 
density is a trifle more than 0-5 per cent., and for 
25 m.p.h. the increase is 1-31 per cent. In all 
cases pressure on exposed surfaces will be increased 
accordingly. 

It is apparent that to design buildings for such wind 
loading as that recommended by Father Gherzi would 
enormously increase their cost as compared with 
present practice. S. E. Faber, in the discussion, 
stated that “from an engineering standpoint the 
frequency of typhoons should be considered . . . and 
it is doubtful whether it is economically proper to 
design for extreme conditions where they may occur 
but once in the life of a building. Our factor of safety, 
or the ratio of breaking strength to design strength, will 
take care of most contingencies, and as the ultimate 
strength of a building equals the emergency, the like- 
lihood of damage that cannot be repaired is small.” 
It is, of course, sometimes cheaper to rebuild than to 
build extremely heavy at first. 

The “ velocity pressure” of pure air in pounds per 
square foot is 


0-075 Vy 5 52280 
(29 = 64-32) ( 3,600 


where the density of the air is taken at 70 deg. F. and 
V is the true speed in miles per hour. To obtain the 
total wind shear due to combined positive and negative 
pressure from a wind blowing on a rectangular prism, 
the velocity pressure should be multiplied by a coeffi- 
cient, dependent upon the ratio of the height of the 
exposed side to its breadth. A coefficient of 1-3 is 
recommended for an average case. For a true wind 
speed of 134 m.p.h. (60 m. per second) the total 
combined pressure on a vertical projection of the 
building normal to the direction of the wind would be 
P = 0-0025 V? x 1-3 = 0-00325 V? = 58-3 lb. per 
square foot. The designer can decrease or increase 
this pressure as conditions warrant. 

The highest natural wind velocity ever officially 
recorded. anywhere by accurately instruments, 
so far as is known, was that at Mount Washington, 
New Hampshire, on April 12, 1934.* At 1.21 p.m. 
of that day the extreme value of 231 m.p.h. for a 
succession of three one-tenth mile contacts was timed 
twice. The maximum rate for one mile was about 
225 m.p.h., the fastest rate for five minutes was 
188 m.p.h., for a whole hour 173 m.p.h., and the 
average velocity for the fastest twenty-four hours was 
129 m.p.h. All these velocities are true wind speeds. 
Anemometers hitherto have usually broken down or 
been carried away before the peak velocity has been 
reached. In this case a special electrically heated 
anemometer was used and every mile of wind was 
recorded. Dr. Charles F. Brooks, professor of meteo- 
rology at Harvard University and director of the 
observatory at Blue Hill, Massachusetts, says that 
this “anemometer was designed especially to with- 
stand super-hurricane velocities. The essentials of the 
design were copied roughly from an experimental 
instrument which I saw in the hands of Dr. Sverre 
Pettersen, of the Norwegian Weather Bureau at Bergen, 
Norway, in 1931.”¢ Dr. Brooks goes on to say, “ It 
is pertinent to emphasise the fact that the density of 
the air on Mount Washington is only about three- 
quarters that at the sea level, so that the impact 
of the 23l-mile wind must be discounted to the 
equivalent of about a 180-mile wind at sea-level.” 
He further significantly adds, “In my opinion the 
wind force in the worst West Indian hurricanes equals 
or exceeds that measured recently on Mount 
Washington.” 

An article entitled “ Recent Advances in Anemo- 
metry ’{ has been published by Dr. Marvin, who for 
nearly fifty years was connected with the United States 
Weather Bureau, of which for twenty years he was 
chief. Dr. Marvin has also contributed a vigorous 
reply§ to the somewhat caustic criticisms of the Weather 
Bureau made by a committee appointed by the 
American Society of Civil Engineers to “ give thought 
as to how the United States Weather Bureau could be 
of greater service to engineers.” 


2 
) = 0-0025 V*, 





* “The Great Wind of April 11-12, 1934, on Mount 
Washington, New Ham ire, and its Measurement.” 
By Salvatore Pagluica, D. W. Mann, and C. F. Marvin. 

7g Weather Review, vol. Ixii, pages 186-195 (June, 
1934). 

+ “Wind of 231-Mile Velocity Recorded in New 
Hampshire,”’ Engineering Newe-Record, vol. cxii, page 
604 (May 10, 1934). 

t Monthly W: Bureau, vol. ixii, pages 115-120 
(April, 1934). 

§ Proceedings of the American Society of Civil Engineers, 
vol. lix, page 709 (January, 1933). 


“* The Force of the Wind on Engineering Stractures *"* 
was the title of a paper by W. Fordham Cooper which 
contained much interesting historical matter. The 
present writer is impressed with the clearness ‘and 
judgment of the paper throughout. As typical of the 
author’s views the following may be quoted in con- 
nection with the variation of wind with height: “ It 
is probable that there is no law applicable even if 
there is any definite set of laws at all.” This is 
strictly true. It is to be regretted that limitations 
of space did not permit the author to elaborate two 
points which he had specially studied, viz., the relative 
frequency of high winds and vibrations set up by 
the wind. 

Among the Selected Engineering Papers of the 
Institution of Civil Engineers, No. 139 of 1933, was 
“Wind Pressure on Buildings,” by Alfred Bailey, 
of the National Physical Laboratory. This has been 
referred to in these columns. It deals with full-scale 
experiments made between October, 1928, and January, 
1931, on a shed 100 ft. long by 42 ft. wide, 23 ft. high 
at the eaves and 33 ft. at the ridge. The 55 records 
tabulated were of wind speeds mostly from 20 m.p.h. 
to 30 m.p.h. Once the was 42 m.p.h., once 
43 m.p.h., and once 50 m.p.h. The author of the paper 
considered that in the majority of cases damage to 
property caused by high winds is local damage due 
to the momentary reduction of pressure on the leeward 
surface, sometimes with an increase in the pressure 
inside the building due to openings on the windward 
side. This view is substantiated by photographs 
showing damage done to property in a gale which 
occurred at Birmingham on June 14, 1931, which 
need not be detailed here. The author considered that 
““. , . the tests appear to indicate that in the case of 
a large structure in the open air there is a factor 
not present when tests are carried out on small models 
with an artificial wind in a wind tunnel. Whether 
this factor is a scale effect or is due to wind structure 
is not yet clear and would require further investigation.” 

Paper No. 167 of the same Institution, issued in 1934, 
by Edward Hart Bateman, is entitled ‘‘ The Stability 
of Tall Building Frames.” This author stated that 
“the method of analysis followed is a direct applica- 
tion of Castigliano’s principle of least work,” and the 
treatment will probably appeal to the mathematician 
more than to the practising engineer. 

An illustration of the attention given to wind suction 
is found in a paper read before a section of the Institu- 
tion of Production Engineers.t In this Dr. Anderson 
stated that, “‘ contrary to the general belief, a roof is 
not always blown off, sometimes it is sucked off. In 
some cases the suction effect can be so strong as to 
lift the roof up against the wind. The effects are due 
to the nature of the circulation of the air around the 
roof.” Referring to the storm at Birmingham, 
Dr. Anderson says: ‘‘ The storm in Birmingham had 
been in the form of a tornado, which is characterised 
by a zone of low ure. The air inside the houses 
expanded and, of course, just pushed the roof off. 
Generally speaking, houses were built so that they 
were weaker so far as the roof was concerned in with- 
standing inside pressure rather than outside pressure. 
Hence the roof would come off and the walls go out.” 

Professor C. L. Harris, of the Pennsylvania State 
College, recently published a paper, “ Influence of Neigh- 
bouring Structures on the Wind Pressure on Tall 
Buildings.”t This dealt with an effort made to 
determine the shielding effect of one structure upon 
another for different directions of the wind, and has 
been referred to in Encarngerrnc. Professor Harris 
made painstaking observations with a model of the 
1,250-ft. Empire State Building, and two possible 
buildings each 650 ft. high placed directly across the 
streets. The three models, reproduced to a scale 
of 1 to 250 as to size and distance apart, were placed 
on the platform of the 10-ft. wind tunnel of the Bureau 
of Standards at Washington. The observations of 
other investigators were confirmed to the effect that 
wind pressure is distributed over a building in a manner 
quite different from the uniform loading commonly 
assumed. Professor Harris believes that the effects 
of the torsional moment are of considerable importance, 
in which connection he cited the ill-fated Meyer-Kiser 
building in Miami, Florida, wrecked in the hurricane 
of 1926. When the distribution of force is not uniform, 
as when shielding is present, the torsional moments at 
the several elevations are unequal, and Professor 
Harris believes that all panels should be braced to 
withstand wind pressure from any direction, in 





* The Junior Institution of Engineers, vol. xliv, pages 
57-79 (November, 1933). 

+ “Some Scientific Fallacies, Paradoxes and Pecu- 
liarities,”” by D. 8. Anderson, Ph.D., The Journal of the 
Institution of Production Engineers, vol. xiii, page 303 
(June, 1934), 

t Bureau of Standards (U.S.A.) Research Paper 637, 
reprinted from the Journal of Research, vol. xii, peges 
103-118 (January, 1934); The Pennsylvania State 
College, Engineering Experiment Station, Bulletin 
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particular that end panels should have diagonal or | 
sway bracing or knee bracing at each column, and that | 
wind bracing should not be confined to the centre of | 


high towers. 

An article, “ Wind Pressure on Buildings,” in 
ENGINEERING* includes a review of both the Harris 
and the Bailey papers, as already implied above. 
The article appraises fairly the use of models. It 
brings out a point seldom appreciated in favour of the 
scale model in that this “ offers at present the only 
known means of estimating the wind pressure on a 
building which is not yet constructed—a most impor- 
tant consideration in the case of a building of novel 
shape or exceptional height, for which the allowances 
of past experience are no longer valid.” 

Another point emphasised in the article is that the 
fundamental factor in wind design is the choice of 
wind speed for which to make provision. This can 
“never be more than intelligent conjecture based on 
past records; and the engineer weighing probability 
against cost in the balance of his judgment, must 
eventually design either for the highest conceivable 
wind speed or for the highest speed actually recorded 
in the locality, or for some lower speed likely to occur 
once in every ten or twenty years.” 

(Tv be continued.) 








AIR TEMPERATURE AND HUMIDITY 
EFFECTS ON RAPID-HARDENING 
CEMENT. 


Sruptes have recently been made under the control 


of the United States National Bureau of Standards by | 
Messrs. L. Schuman and E. A. Pisapia, of the com- 


pressive strength of rapid-hardening cements at 
temperatures higher than the normal, and an attempt 
made at comparison between the composition and fine- 
ness of such cements, with such physical properties as 
strength, volume changes, resistance to freezing and 
thawing, and heat evolution during hardening. 
results have been published under the title “ Behaviour 
of High Early Strength Cement Concretes and Mortars 
Under Various Temperature and Humidity Condi- 
tions,” in the Journal of Research of the National Bureau 
of Standards (vol. xiv, No. 6) for June. 

The tests were carried out with twelve commercial 
grades of high-early-strength cements, the com- 
pressive strengths being determined for concretes with 
proportions of 1 : 2 : 4, using three cement-water ratios. 
namely, 1-73, 1-50, and 1-33 by weight (corresponding 
to 6-5, 7-5 and 8-5 gallons of water per 94 Ibs. of 
cement) after storage at four different temperatures 
during the first 24 hours, and different conditions 
of temperature or humidity afterwards. The 12 
commercial grades of cement tested were found to 
be of very varying calculated chemical compositions. 
This was shown by the tricalcium silicate present, 
which ranged from 34 per cent. to 70 per cent.; the 
dicalcium silicate varied between zero and 38 per cent., 
and the tricalcium aluminate between 7 per cent. and 
17 per cent., and tetracalcium alumino ferrite between 
6 per cent. and 10 per cent. One example even con- 
tained more dicalcium silicate than tricalcium silicate. 
Fineness also exhibited a similar diversity, but it early 
became obvious that the amount of material retained 
by a No. 200 sieve was much too small to have any 
actual significance. Even when sieved wet, through 
such a small mesh ag a No, 450 sieve, only from 7-7 per 
cent, to 20-4 per cent. was retained. Tests made with 


the Wagner turbidimeter gave figures for these cements | 


from 1,760 sq. cms. to 2,490 sq. cms. per gramme. 

A conclusion of some interest reached as a result of 
the work on the strength developed by mortar speci- 
mens in one day and three days, was that eight of the 
twelve cements tested did not comply with the pro- 
vision embodied in the tentative specification of the 
American Society for Testing Materials, of giving 
275 lbs. per square inch after one day, while five failed 
to reach the 375 Ibs. per square inch specified at three 
days. Since the use of 2-in. cubes of plastic mortar 
has been proposed for test specimens for Portland 
cement, on the assumption that they will have the 
same strength as concrete made with the same cement- 
water ratio, and of about the same consistency, it is of 
interest to note that mest of the mortar tests actually 
approximated to these conditions. On the other hand. 
1}-in. cubes, and 1}-in, ty 1}-in. by 4-in. prisms, when 
tested in compression, with the | parallel to the long 
axis, gave results much more nearly equal to the con- 
crete strengths at all ages. 

Storage temperature, during the first 24 hours of 
the concrete made with the cements, had a great effect 
on the one-day strength. Actually, concrete cylinders 
stored at 90 deg. F. were shown in this period to have 
strengths nearly twice those of similar specimens, 
stored at 70 deg. F. The storage of others at 110 deg. F., 
increased the early strength to a further extent. It was 


* Vol. oxxxvii, page 735 (June 29, 1934). 
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also found that specimens kept at an average maximum 
temperature of 90 deg. F. were of lower 24-hour strength 
than samples that were not allowed to deviate from the 
90 deg. F. condition throughout the entire 24 hours. 
All such varying effects of higher temperatures in the 
first 24 hours were found however, not to affect the 
strength appreciably beyond three days. Indeed, the 
average strength of the specimens stored in a damp 
room was greater at one year than for those exposed 
to higher temperatures during the initial first-day 
storage. 
The specimens subjected to freezing and thawing 
were given 300 freezings at 0 deg. F. to 20 deg. F., 
alternated with thawings in water at from 50 deg. F. 
to 80 deg. F. It was originally thought that this treat- 
| ment would take about one year, and that the results 
would thus admit of comparison with the one-year 
tests of samples subjected to other conditions of storage. 
Actually, however, about 15 months was found to be 
necessary. In this work a reduction in the strength of 
concrete cylinders of all cement-to-water ratios, and 
kinds of storage during the first 24 hours, was found 
of about 10 per cent. of that of the one-year strength 
of specimens stored in a damp room at 70 deg. F. In 
other tests, embodying a drying and soaking treatment 
| in the freezing and thawing cycle, wide variations were 
found, for which no adequate explanations have been 
derived, from either composition or early strengths. 
Specimens tested after cycles of drying and soaking 
gave greater strengths than others subjected to the 
same number of cycles of freezing, thawing, drying and 
soaking. In the latter four-process cycles, less than 
100 cycles caused so much spalling, that compression 
tests were impossible with half the cement specimens. 
The greatest dimensional change recorded was the 
contraction during air storage. The expansion caused 
by alternate freezing and thawing was larger, in general, 
than that resulting from storage in a damp room. Tests 
of specimens kept under adiabatic storage conditions 
| were conducted for the authors, by Messrs. C. H. Jumper 
and G. Kalousek in a special storage equipment. The 
loss of water, on drying the specimens after this storage, 
brought out some points of interest. For example, one 
| specimen showed an amount of water of 950 grammes ; 
during the first 24 hours, after 90-days’ storage, the 
specimen lost about 220 grammes at a temperature of 
68 deg. F., and during the next six days at 104 deg. F., 
this loss was doubled. Thus, 440 grammes of the 
| original 950 grammes were lost at a temperature so 
| low, that it might be regarded as free water filling voids. 
| If it is assumed that the residue, namely, 510 grammes, 
| was actually combined with the 1,472 grammes of 
| cement present, then the cement appears to have taken 
| up about one-third of its own dry weight in hardening 
| under adiabatic storage. The loss of 440 grammes of 
water indicated the presence of voids to the extent of 
about 27 cub. in. in 399 cub. in. (the volume of the 6-in. 
by 12-in. cylinder used). Attempts to correlate the 
percentage losses of water on drying with the composi- 
tion of the cements used in the concrete, led to contra- 
dictions that were apparently irreconcilable. The 
| strengths of the adiabatically-stored specimens were 
less than those kept in a damp room. A comparison 
| of the heat evolved with the compressive strengths of 
| concretes made with the same cements, showed that, as 
| a general rule, the cement which developed the greatest 
| heat also developed the greatest strength. 








| ELECTRICALLY-DRIVEN BENCH 
TOOLS. 

| Two small electrically-driven machine tools designed 
| for mounting on the bench have recently been intro- 
|duced by Messrs. Higgs Motors, Limited, Witton, 
| Birmingham, 8. The first of these is a grinder which 
| is equipped with a totally enclosed } h.p. motor of 
| Similar construction to that of the firm’s industrial 
| type and suitable for use in either alternating or direct 
current. It runs at 2,800 r.p.m. and is fitted with 
deep groove ball bearings in dust-excluding housings. 
| =e shaft is ground from 35 tons to 40 tons tensile 
steel and is fitted at each end with clamping plates 
and right and left-hand screwed nuts. Two general 
purpose grinding wheels, each 7 in. in diameter, are 
fitted between these plates, one being } in. wide of 
| fine grit and the other } in. wide of coarse grit. The 
| shaft is also arranged so that a removable taper- 
screwed false nose can be fitted at one end to take a 
| polishing mop or other accessory without removing 
| the grinding wheel. The motor and the easily adjust- 
able tool or work rests are mounted on a cast-iron base. 
| This base also carries the wheel guards, which comply 
| with Home Office Specification No. 7 and incorporates 
| two water pots as well as a protective housing for the 
operating switch. 

The second machine is a bench drill, which consists 
| essentially of a column of the usual pattern with a 
|} machined cast-iron base. This column carries a }-h.p. 
| motor running at 1,425 r.p.m., a drill chuck being 
{attached to an extension of the shaft. This chuck 





will take drills up to } in. in diameter and its height 
above the base can be adjusted by moving the motor 
either up or down the column by a lever. This 
lever works against a coil spring in such a way that 
balance is improved and operation facilitated. The 
unit is capable of admitting work up to 8 in. diameter 
cireles and the height of the chuck from the base can 
be adjusted to a maximum of 8 in. 








STOP VALVE WITH PROTECTED 
SEATING FACES. 


Ir is well known that scoring and erosion of the 
faces of a screw-down stop valve disc and its seat 
almost invariably takes place when the valve is opened 
only a small amount to give a throttled effect, parti- 
cularly with high steam pressures. The valve shown 
in the accompanying illustration has been recently 
introduced by Messrs. Porter Water Softening and 
Engineering Company, Flixton, Manchester, to elimi- 
nate this drawback. The valve disc is formed with a 
recess internal to the seating face, and the face of 





i 


the valve seat is formed with a spigot which enters the 
recess when the valve is closed. The central part of 
the valve disc has a piston-like projection which fits 
closely in the bore of the seat and has a sloping bottom. 
It will be realised from the illustration that the throt- 
tling action of the valve depends entirely upon the 
opening given by withdrawal of the piston from the 
bore, the degree of opening being gradual due to the 
sloping bottom surface. When the piston is clear of 
the bore the issuing steam passes over the edge of the 
spigot and the seating faces of both the disc and the 
seat are not exposed to direct flow. These faces are 
not, therefore, eroded or cut, and a steamtight joint 
is ensured when the valve is closed. The valves are 
designed for working pressures up to 600 Ib. per square 
inch, and a superheat temperature of 700 deg. F. For 
such pressures the bodies are of cast steel and the 
valve dises and seats of nickel-alloy. For lower pres- 
sures gunmetal is used for the bodies, but the discs and 
seats are of nickel alloy. The particular valve illus- 
trated is intended for a working pressure of 200 |b. 
per square inch. For higher pressures an external 
screw is generally fitted. 








Tue Junror InstrrutTion oF ENGINEERS.—Sir Frank 
Smith, K.C.B., Sec.R.S., is to become President of the 
Junior Institution of Engineers for the 1935-36 session. 
He will be inducted by the retiring President, Mr. C. C. 
Paterson, O.B.E., at the inaugural meeting of the 
session, to be held at the Royal Society of Arts, London, 
on December 13, and will then deliver his address. 


InstTITUTION OF ELEcTRICAL ENGInEERS.—The Com- 
mittee of the Transmission Section of the Institution of 
Electrical Engineers is arranging a conversazione and 
exhibition to be held on Friday, November 1, at the 
Georgian Restaurant, Harrods, Limited, Knightsbridge, 
London, S8.W.1, on lines similar to the successful function 
held there last November. The exhibition will consist 
of apparatus of novel or of particular interest coming 
within the scope of the Section. Application for tickets 
should be made to the secretary of the Institution, 
Savoy-place, Victoria-embankment, London, W.C.2. 
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LE SAUTET HYDRO-ELECTRIC 
DEVELOPMENT. 


By THrEopore Ricu. 
(Continued from page 191.) 


As usual, the first task was to arrange for the 
temporary diversion of the stream. This was effected 
by means of a tunnel 380 m. long, shown in Fig. 5, 
Plate XII, ante, taking off just upstream of a tem- 
porary dam about 30 m. above the actual dam site, 
and discharging into the channel again 200 m. below 
the power-house site, beyond a second temporary 
dam as indicated. The tunnel, 6 m. in diameter, was 
large enough to accommodate flood flow. It was ren- 
dered inside with smooth cement and had a fall of 1 in 
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115. This diversion tunnel was designed for use subse- 


quently as an emergency discharge for emptying 


the reservoir, and owing to the high pressures in- 
volved in such operation, has been furnished with 
the unusual valve arrangements depicted in Figs. 
24, 25 and 26, above. The position of the valve 
chamber is shown in Fig. 5, Plate XII, ante. The 
chamber will be seen to be belled out so as to form 


three passages side by side. A central one, 4 m. wide 
by 7 m. high, is closed by a single sluice gate formed 
of a braced steel shell filled with concrete rounded off 
up-stream to diminish the resistance to flow, and also 


diverting the water to the two side channels. The 
concrete filling increases the weight and makes 
closing easier against the pressure due to the flow. 
The sluice has bronze faces. This sluice is operated 
by screw-gear having a lifting capacity of 200 tons. 
The side passages are each furnished with two 
smaller valves, 1 m. wide by 2 m. high; in each 
—~ one is operated hydraulically and one electri- 
cally, 

The whole chamber is formed of heavily rein- 
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| forced concrete stepped into the rock downstream, 
|as shown in Figs. 24 and 25, the thrust on the sluice 
| gates alone being of the order of 3,700 tons, in addi- 
tion to which there is the thrust on the projected 
areas of the central chamber, &c. The outlets of 
the side passages converge, these passages being 
protected by linings of steel plate 10 mm. thick 
anchored into the side walls of reinforced concrete 
by means of channels. 

The hydraulically-operated valves can be opened 
or closed in 15 minutes, water and glycerine mixture 
being used for the working fluid. The downstream 
valves take 25 minutes to operate. Handgear 
is provided in each case. Below the valves is an 
air vent to facilitate the flow. Over the side sluices 
is arranged a domed operating chamber designed to 
resist an upward water pressure of 110 m. head. 
It is in communication with the open air by means 
of a tunnel 110 m. long, with a passage leading 
to the power station. 

It is estimated that by making use of all means of 
discharge, i.e., the above described diversion tunnel, 
the flood overflow tunnels, the jet dispersers to be 
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referred to later and with the power-house turbines 
in operation, it would be possible to empty the 
reservoir under normal conditions in nine days. 
During the greater part of the rest of the time 
13 days would be needed, while in times of ex- 
ceptional floods something like 21 days would be 
required. 

When the scheme is in normal operation the flow 
of the Drac, up to 90 cub. m. per second, will be 
drawn off through the two supply turmels for the 
turbines in the power house at the foot of the dam. 
In order to provide against the partial or total 
stoppage for any cause, especially at a time when 
the flood discharge is not in operation, and in order 
|not to interfere with power stations lower down, 
as well as from a desire to restrict as much as possible 
the operation of the low-level valves, provision has 
been made to discharge up to 80 cub. m. per second 
through two pipes in the dam. These are arranged 
at El. + 674, and in order to dissipate the energy of 
the discharge under high-head conditions (actually 
| some 300 ft. below high water level) they are fitted 





with jet dispersers supplied by Messrs. Glenfield and 
Kennedy, Limited, Kilmarnock. 

The arrangement is shown in Figs. 27 and 28, page 
436. The two openings, each 6 m. square, are fitted 
with screens made of 12 in. by 1 in. bars separated by 
rolled-steel joists. Behind these grids are cast-iron 
bell-mouths, each cast in one piece, from which the 
water passes to pipes 1-65 m. in diameter, of welded 
steel 16 mm. thick and reinforced with rings. Each 
pipe ends in two valves as shown in the illustrations, 
one being a valve of the spectacle-eye type, followed 
by a needle valve and jet disperser combined. The 
valves are similar in type to others supplied by 
Messrs. Glenfield and Kennedy and previously 
described in our columns. In the spectacle-eye 
type valve, when the valve is fully open, the eye 
occupies the slot normally vacated by the gate, 
and the water flows virtually through a continuous 
pipe, there being no gap to cause eddies and hydraulic 
losses. When closed, the eye is housed in an exten- 
sion of the body below the pipe level. Each valve 
is operated by a vertical bronze screw and nut, 








the latter keyed to the worm wheel of a worm gear 
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driven through reduction gearing by an electric 
motor. Ball bearings are provided on each side 
of the thrust collar of the nut. The motor is 
rated at 26 brake horse-power and is designed to 
open or close the valve in 24 minutes. The valves 
are controlled from the power station some 100 m. 
distant ;as they are only provided as protection 
for the needle valves, push-button control is only 
arranged for open and shut positions. One of the 
valves is shown in Messrs. Glenfield and Kennedy’s 
shops, before shipment, in Fig. 29, and bolted to it 
on the right is the needle valve and jet disperser. 

The needle valves have cast-steel bodies, the 
cylinders and plungers being faced with gunmetal. 
The operating gear is of the rack-and-pinion type 
the pinion shaft being driven through reduction 
gearing by a 2 h.p. motor. These valves can be 
operated either locally or by remote control, 
the time to open or close being again 24 minutes. 
Push-button control in this case is arranged for 
intermediate positions so that the discharge can be 
regulated. In all the valves hand-operated-gear is 
available for emergency use. In order to avoid 
risk, interlocking gear is installed so that the 
motors cannot be switched on when the hand cranks 
are in position, the act of putting the latter on their 
spindles breaking the motor supply. 

The Glenfield and Kennedy jet disperser, and the 
principles on which this appliance is based, have 
been fully dealt with in previous articles in Enarn- 
EERING, and we have given illustrations showing 
them discharging into free air. Fig. 27 shows the 
hydraulic characteristics at Le Sautet installation, 
in which case it will be seen the two sets of valves, 
on a converging alignment, as shown in Fig. 28, 
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discharge into an oval-shaped passage partly sub- | stream is converted into a 
merged below normal downstream level. The} spray which experience at 
combined valve units are anchored into the mass/| Le Sautet, as_ elsewhere, E} 
concrete of the dam by means of cast-steel anchor| shows to be absolutely 
plates and rustless-steel bars. Each unit is served | harmless. — 
by pulley blocks of 15 tons and 5 tons capacity,| It is, of course, obvious 
suspended from steel joists set in the concrete. The|that a spray of the char- Fic. 29. Compinep Specracie-Eye VaLve, NEEDLE VALVE AND JET 


discharge chamber is about 12 m. in height and 
beyond the point of convergence of the two valve 
unit axes, has a width of 4 m. Access to the 
valve chamber is obtained through a passage and 
shaft, and a large ventilating shaft is carried up 
through the body of the dam as shown in Fig. 27. 
Some of the features of this part of the work are well 
seen in Figs. 21 and 22, page 196 anée, and in Figs. 31 
and 32, on the opposite page. Fig. 21 shows the two 
inlets at the base of the dam, covered with the screens 
described. The main inlet shaft (to be referred to 
later) is shown on the left and the flood-discharge 
intakes on the right. Fig. 31, a view of the dam 
during construction, shows the two culverts in the 
upper centre, while Fig. 32, taken later, in August, 
1933, shows the two jet dispersers in position and 
the discharge chamber in course of construction. 
The conditions shown in Fig. 27 are for a maximum 
discharge, at 91 m. head, of 40-2 cub. m. per second, 
with valve full open; at 51 m. head and valve full 
open, the discharge is 30 cub. m. per second. Under 
the full head of 91 m. each jet contains potential 
energy amounting approximately to 37,500 h.p., 
which if not effegtively dissipated would result in 
rapid erosion of concrete or other material with 
which it came into contact. The effectiveness of the 
Glenfield jet dispersers is, however, such that at all 
valve openings a forced vortex is formed and the solid 


acter formed will entrain 
a great quantity of air, 
and during preliminary tests of the valve equip- 


| ment the opportunity was taken to obtain numerical 
data on the amount of air drawn in by way of the | 


ventilating shaft. It will be seen from the diagram, 
Fig. 27, that in the conditions there shown air 
would also be able to enter through the horizontal 
passage giving the valve-operating 
chamber and this fact was found to cause consider- 
able inconvenience until some modifications were 
introduced. 

In the tests referred to an aneroid surveying 
barometer was used to determine the depression at 
the bottom of the air shaft due to the air velocity 
in the shaft. Tests were made on two independent 
occasions, when the reservoir water level was at 


access to 


| 


744-8 m. and 757-47 m., giving net heads at the | 


centre line of the valves of 70-8 m. and 83-47 m., 
respectively. From these determinations the anti- 
cipated quantities of ventilating air required for the 
full head of 91 m. were deduced. From the de- 


pressions shown by the barometer the velocity and therefore, while only approximate, are considered to 
quantity of air passing down the ventilating shaft | indicate the maxima for velocity and quantity. 
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The presence of two bridges across the ventilating 
shaft, as well as of the ladders and stagings in the 
shaft, made determinations of the frictional resist- 
ance to the flow very uncertain. The deductions, 


In 


were calculated, observations being made for each | the first tests, under 70-8 m. head, with one valve 
valve in various positions of opening, and then for | one-quarter open, the air velocity was found to be 
| 22-9 m. per second in the ventilating shaft, equ!- 


one valve full open and the other at partial openings 
until both were full open. 


valent to about 162 cub. m. per second passing down 
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the 3 m. shaft. With one valve fully open and |{ 
the other half open the figures were 36-3 m. per 
second and 250 cub. m. per second. After this 
test double doors forming an air lock were installed 
at the outer end of the horizontal access passage 
and the bridges will be sheeted in to approximately 
streamline form, so that the valve chamber can 
be reached while the valves are discharging. In 
the new conditions, under 83-47 m. head, with either 
valve a quarter open, the air velocity was about 
25 m. per second and the quantity about 176 cub. m. 
per second. The highest figures at full opening 
for one valve were 41-9 m. per second and 
296 cub. m. per second. With both valves in 
operation, fully open, the air velocity was 36-4 m. 
per second and the quantity 257 cub. m. per second, 
or rather less than the highest figure for a single 
valve, suggesting some slight interference effect 
of the jets. In the curves reproduced in Fig. 30, the 
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quantity of water discharged is plotted against the 
ratio of the ventilating air to the water discharged. 
The full line and dots represent the first test ; the | 
broken line and crosses the second test. The | 
chain-dotted line represents the deduced condi- 
Hons for 91 m. head. From the figures given it | 
will be obvious that the access of ample ventilating 
air is very desirable, and that such complications as 
were inadvertently embodied in this instance of 
connecting an access gallery with the ventilation 
shaft should be avoided. 


We have already dealt with the diversion tunnel | 
Which has been converted into a means of emptying | 
the reservoir in case of emergency. In addition to} 


Fie. 32. NEEDLE 


previously recorded. Investigations showed that a 
maximum flow was reached of 800 cub.m. per second 
equivalent to 0-8 cub. m. per second per square 
kilometre of the watershed. In order to allow a 
safe margin the flood-discharge capacity provided 
for the Sautet reservoir was taken at twice this 
figure, a quantity which would only be expected 
to be reached possibly once in a thousand years, 
according to Fuller’s tables. 

The flood-discharge arrangements consist of two 
tunnels on the right bank of the gorge, as shown in 
Fig. 5, Plate XII, ante. The intakes are built of 
concrete. They are placed close to the dam, and 
are to be seen in Fig. 21, page 196, ante, in the 
right-hand upper corner. Each is fitted with four 
sluice gates of the semi-automatic type, 6-5 m. wide. 
When passing a flow of water 8 m. deep the com- 
bined discharge through the two intakes is 
1,100 cub. m. per second with normal water level 
in the reservoir, and would be 1,400 cub. m. if the 
level reached the crest of the dam. If a flow into 
the reservoir is assumed to be 1,600 cub. m., making 
allowance for the time lag and spread of the inflow 
over the storage surface, an allowance of 1,400 cub.m. 
is considered ample. 

Each of the two double sluices opens into a twin 
rectangular passage and these combine a few yards 
farther into a tunnel 8-20 m. wide and 6-54 m. high 
and with an ovoid invert. In order to ensure high 
velocities the tunnels slope rapidly for the first 
70 m. and thereafter continue on a down grade of 
1 in 18. The water attains a velocity of 24 m. 
per second. The two tunnels are kept well apart 





VALVES AND JET DISPERSERS IN POSITION. 


The intake for the power house is the tower-like 
structure shown in Figs. 21 and 22, page 196, ante. 
This is situated on the left bank about 30 m. above 
the dam. In order to utilise the storage to the full 
capacity arrangements have to be made to supply 
water to the power house with a water level of any- 
thing between El. + 725 and + 765. There are two 
sluice openings each 15 sq. m. in area. The 
openings are protected by movable screens and two 
sluice gates are provided for each intake. These 
are placed one in front of the other, each also being 
15 sq. m. in area. Each inlet will pass 45 cub. m. 
per second. The gates are operated from the house 
at the top of the tower. The front or upstream 
gates are rectangular and are worked by electric 
motors. They are lowered out under their own 
weight, assisted by a suction effect obtained by 
making the bottom edge of a special shape. Auto- 
matic brakes are furnished to prevent excessive 
speed. The back or downstream gates are of 
similar type, but are worked by hydraulic power, a 
mixture of water and glycerine being used as the 
operating medium. The necessary hydraulic pres- 
sure is obtained from a tank located, as shown in 
Fig. 5 of our previous article, some way up the 
hillside at an elevation of about 70 m. above the 
operating cylinder. The tank is kept supplied by an 
electric pump. In the event of excessive flow through 
the intake, due to the failure of a pipe or other part 
below, a form of differential float comes into action 
closing both the outer and inner sluice gates 
automatically. Air vents are provided beyond the 
inner gates so as to relieve the conduits in the event 


this low-level discharge, spillway accommodation | as will be seen in Fig. 5, Plate XII, ante; they are lof'a rapid shut-down. The intakes beyond the sluices 
had to be provided for discharge in time of flood of | about 350 m. long, and are lined with reinforced|are slightly bell-mouthed, the shape gradually 
the excess of over-storage and the turbine require-|and plain concrete. Flood water commences to| merging into a circular tunnel which commences 


ments 


In the autumn of 1928 two floods came | discharge when the reservoir level reaches + 710) with a diameter of 4-35 m. gradually diminishing 


down the Drac, causing damage in excess of any ' above datum. The fall into the gorge beyond is 60m. to 3-75 m. The tunnel walls are of reinforced 
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concrete, surrounded with an envelope of plastic 
material. 

Just before reaching the power house each tunnel 
terminates in a riveted pipe, and these, as will be 
seen from Fig. 5 already referred to, extend one on 
each side of the power house, which is built across 
the gorge. Each pipe commences with a diameter 
of 3-75 m., and as each branch is taken off to the 
machines, is reduced in size until a final size of 
2-6 m. is reached. The longitudinal thrust is taken 
at the last branch by an abutment backed by rock. 

In our next article we shall describe the power 
heuse, which presents numerous unique problems. 


(T'o be continued.) 
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(Continued from page 383.) 
AERODYNAMICS DEPARTMENT—continued. 


Flutter. Airscrews. Atmospheric Gusts.—It is 
now two years and more since a series of accidents 
to Puss Moth monoplanes occurred in flight under 
such conditions, and yielding evidence of such 
similarity of structural failure, as to suggest that 
the machine as designed at that time, was suscept- 
ible to flutter. A very comprehensive investigation 
of wing and tail flutter of the Puss Moth was| 
accordingly authorised, and the experimental wind- | 
tunnel work on models of reduced scale and reduced | 
elasticity has been concluded during the past year. 
The models, to a linear scale of one-quarter full size | 
as regards main dimensions, were so reduced as 
regards elastic stiffness as to behave similarly to the 
full-scale machine at one-quarter the full-scale air 
speed. The refinements of design and construction 
requisite for the flexible components of the models 
will be clear from Figs. 29 and 30,* which show, | 
respectively, the tail unit and wing with the covering | 
fabric removed, to reveal the structural framework. | 
Among the most striking and novel conclusions | 
which have emerged from the work is the fact} 
that solid friction can play an important part in | 
suppressing flutter. A reduction of the solid| 
friction due, for example, to wear of hinge bearings, | 
or the development of back-lash in controls, may 
produce flutter in machines which appear safe | 
enough when judged on general grounds. A further 
significant outcome of the tests is that if an aero 
plane is not removed from flutter conditions by an 
ample margin of safety, dangerous flutter may be 
promoted by changes of the structure, e.g., varia 
tions of the cover weight, which would normally 
be considered quite trifling. Special consideration 
was given to the mass-balancing of control surfaces, 
and it was found that the most satisfactory results 
were achieved by means of resonance tests in stil] 
air, the position of the balancing mass being varied 
until the relative movements between the aileron 
and the wing were very small for all the important 
resonant oscillations of the wing. 

Concurrently with this very important work on 
the Puss Moth, a wind tunnel investigation has been 
made of the flutter characteristics of a model 
servo-rudder of the type in which the servo-flap is 
geared to the rudder-bar and forms the trailing edge 
of the main rudder. From trials in which this 
arrangement was mounted on a flexible fuselage, 
it was observed that the flutter which ensued 
involved four degrees of freedom. Both the flap 
and the main rudder swung about their respective 
hinges, while the rear fuselage sustained torsional 
and lateral bending. Increased lateral flexural 
stiffness of the fuse.age was not always beneficial, 
but good effects were achieved by mass balancing 
the rudders. Whereas, however, the main rudder 
balance mass was most effective when placed as 
high as possible, the flap was most satisfactorily 
balanced by masses placed symmetrically above 
and below the centre line of the flap. 

A certain amount of attention has been given, 
as opportunity has occurred, to the mathematical 
study of airscrew flutter. The major investigation 





* The permission of the Controller of H.M. Stationery 
Office has been obtained for the reproduction of the 
illustrations from the Report ineluded in this review 


of airscrew problems, however, relates to a series | 
of 10 two-bladed and 10 four-bladed screws of 3 ft. | 
diameter, covering a range of pitch-diameter ratio | 
from 0-3 to 2-5. The principal novelty emerging 
from systematic performance tests on these pro- 
pellers has been to show that the maximum thrust 
coefficient for the higher pitch values is limited by 
the stalling of the blades, so that after reaching a 
value of about 0- '35 for the two-bladed, and 0-26 for 
the four-bladed, screws, the thrust coefficient remains 
roughly constant and independent of pitch for all ' 
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thrust coefficient up to the Reynolds numbers 
appropriate to a full-scale modern airscrew. 

In a closely related subject, an attempt has been 
made at the request of the Air Ministry to calculate 
the performance of the latest type of direct-control 
autogyro. To provide basic data for this work, 
a model shaped to the section of an autogyro blade 
has been tested up to high Reynolds numbers in the 
compressed air tunnel and further model tests are to 
be carried out on the fuselage of the autogyro and on 
the tractor airscrew fitted to this type of machine. 
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smaller values of the operating condition represented 
iby V/nD. 


Puss Motu MopgL. 


| Research into the fundamental character of fluid 
Torque coefficient, on the contrary, | motion continues to be pursued along numerous 
different lines, particular attention being given, 8° 





increases with increase of pitch at all working 
conditions. Further experiments, directed to far as concerns experiments on a laboratory scale, 
compare the old-fashioned R.A.F. 6 blade sections | to the extended use of the ultramicroscope and the 
| with the modern Joukowski and Goldstein sections, | sensitive hot-wire anemometer as alternative means 
have shown that while the blade section exerts | of measuring turbulence. A particularly interesting 
little influence on efficiency below the stalled | device in this connection involves the application 
condition, the new types of blades have a lower | of a photoelectric cell, operating a counter, to reco / 
maximum thrust coefficient beyond the stall and | automatically the intensity, in a turbulent field : 
greater increase of torque than the standard | flow, of the distribution of the bright spots which 
sections. Scale effect appears to be negligible for | represent turbulent regions when the air ee 
all the screws, except near zero thrust and at the | made visible by a succession of heating spa! * 
stalling angles. Further work is now to be under- Concurrently with this study on the small sca : 
taken to determine the scale effect on maximum’ of the structure of air in motion, attention 1s being 
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paid to the effects of atmospheric gusts, on a/ in the remaining part of the wheel centre the magni- 
meteorological scale, in relation to the stresses in tude of the stress was so small that its direction was 
aircraft structures. The investigation follows two | difficult to determine at any point. 


main lines, viz., one theoretical and concerned with 
the stresses in wing or tail structures when an 
aeroplane flies through wind gusts of various 
assumed characteristics ; and the other experimental, 
directed to the measurement of the size, speed and 
direction of the gusts actually occurring in the 
atmosphere. Reliable knowledge on these matters 
would furnish data for stress computations of 
immediate practical utility, but ordinary meteoro- 
logical instruments have much too slow a response 
to be serviceable in gust analysis, and a new instru- 
ment has accordingly been devised. It consists of 
a horizontal disc of perforated metal, about 1 foot 
diameter, mounted on a vertical ‘axis and allowed 
a small vertical movement under spring control. 
The small movements of the disc, produced by 
upward air currents, are recorded electrically at a 
distance so that the apparatus may be placed at 
the apex of a high structure and continuous film 
records secured at ground level. The most inter- 
esting feature of the arrangement is the fact that 
the disc is perforated. Experiment showed that, 
up to about 45 deg., the lift on such a disc was 
closely proportional to the angle of incidence. The 
dise apparatus may therefore be conveniently 
employed to measure the inclination of a gust of 
wind, and if, at the same time, the average horizontal 
component of wind velocity is measured to an open 
scale by an ordinary recording anemometer, it 
should be possible to deduce sufficient information 
about the gust to predict its effect on an aeroplane. 


(T'o be continued.) 








STRESSES IN THE TYRES OF 
LOCOMOTIVE WHEELS. 

StncE the process of shrinking is utilised in many 
of the operations involved in the construction of 
machinery, such as are exemplified by built-up 
cranks of engines and the tyres of locomotive wheels, 
it is desirable to have a fairly accurate appreciation 
of the related stresses. Attempts have been made 
to calculate these from data relating to the strains 
produced by shrinkage, but results derived in this 
manner leave something to be desired in the way 
of accuracy, due often to the effect upon them of 
the complicated forms taken by the parts under 
investigation, and to the small magnitudes of 
the strains involved. For these reasons, special 
interest attached to the paper contributed in 
1934, by Professor E. G. Coker and Miss R. Levi 
to the Proceedings of the Institution of Mechanical 
Engineers (vol. cxxvii, page 249), which contained 
an account of investigations carried out by means 
of the photo-elastic method for the determination 
of stresses produced by force- and shrink-fite. 

In certain instances shrink-fits alone form the 
means of rigidly connecting two parts of a machine, 
while in other cases force- and shrink-fits combine 
‘oserve the purpose. The built-up cranks of engines 
may be taken as an example of the latter procedure, 
while the former method is used in fixing together 
the tyre and the wheel centre of a locomotive. The 
distribution of stress given by the combined action 
8, Of course, the more complex, as was shown in the 
above-mentioned contribution, which included an 
*xamination of the stresses produced in the built-up 
wheel of the “ Royal Scot ” locomotive. 

The experiments conducted on a model wheel of 
that locomotive demonstrated that an unsym- 
metrical distribution of stress was caused by forcing 
the axle and crankpin into the wheel, the want of 
‘symmetry being produced by the shape of the wheel 
centre. Although the whole of the crank-web was 
found to be under considerable stress, the spokes 
rs the balancing mass of the wheel were practically 
ire from stress, and the isoclinics in the crank 
indicated that there were several points of zero 
Stress-difference situated at or near the inner 
ens of the spokes. Moreover, few of the lines 
a stress encircled both the axle and the 
-_ pin, since most of the closed curves encircled 
‘ €r one or other of these points. It was seen 
Tom the curves representing the stress, that in the 
Tegion below the axle the diagram closely resembled 
® system of concentric circles and radial lines, while 











Problems relating to the stresses produced by 
shrinking a tyre on the centre of a locomotive wheel 
are of special importance, because the tyre is the 
part of the wheel, which is in general the chief 
concern of those responsible for the design and 
running of locomotives, This arises from the fact 
that the whole of the tractive effort is exerted at 
the periphery of a tyre, which results in appreciable 
stresses being imposed on the relatively small area 
of contact between the wheel and the rail, and the 
natural wear of the tyre only tends to increase the 
effective stress. 

During the course of the investigations under 
consideration, it was found that the effect of shrink- 
ing a tyre on the wheel centre caused stresses of 
notable intensity to appear in all parts of the outer 
rim of the wheel that are not close to the balancing 
mass. Unsymmetrical stresses were particularly 
noticeable in the diagrams at points corresponding 
to the outer ends of the group of spokes on the side 
of the wheel opposite the crank, and there were 
considerable areas of zero stress-difference opposite 
the ends of all the spokes in the balancing mass 
and extending along the spokes right up to the rim. 
A central group of points at which the principal 
stress differences were zero, formed a characteristic 
of the stress-distribution in the hub, each zero point 
being directly opposite the spoke until the neigh- 
bourhood of the crankpin was reached, where a pair 
of double stress zeros occurred, and these were 
followed by a simple type of stress in the region 
between the hole of the crankpin and the spokes. 

Commencing at the axle, it was observed that the 
stress in the hub was very uniform, but intense, 
circumferentially until the neighbourhood of the 
crankpin was attained, where the spokes caused 
some complication and double stress zeros appeared 
in the diagrams. At the extreme outer periphery 
of the hub stress zeros in the form of very short 
radial lines occurred between the spokes, due to the 
tyre imposing unsymmetrical stresses on the spokes. 
Comparatively moderate stresses were found in the 
tyre itself, and along the outer periphery of the tyre 
it was observed that the maximum stresses were 
opposite the spokes, in relation to which the stresses 
opposite the balancing mass were of a high, but 
uniform, value. 

It is of practical interest to note that the resulting 
distribution of stress demonstrates that the present 
practice of securing a tyre to its rim, by means of 
rivets at points on the prolonged arcs of the spokes, 
is a considerable improvement on the old method 
of drilling holes between the spokes, which, accord- 
ing to the experimental results, correspond to points 
where very intense stresses exist both in the rim 
of the wheel centre, and in the tyre. 

The foregoing results may be regarded as referring 
to the statical conditions for a system that is usually 
in motion, so that in order to complete an examina- 
tion of the problem, it is necessary to investigate 
the related dynamical conditions of stress, corres- 
ponding to the case of a wheel travelling along a 
track. This aspect of the subject has been studied 
more recently by Professor Coker and Mr. M. 
Salvadori, and their results have been communicated 
to the Institution of Mechanical Engineers, in the 
form of a paper that is at present before the members 
for written discussion. 

A model wheel and rail system ;';th full-size was 
constructed for the purpose of the later experi- 
ments, so that every part of the model wheel could 
be seen in the polariscope, and the model wheel was 
run on a disc so constructed, that the outer part 
of the dise consisted of a rail having a circular form, 
connected to the central part of the disc by 
prolongations placed at regular intervals, which 
imitated the chairs of an actual track. The loads 
were applied to the axle of the wheel by means of 
weights or a spring balance attached to the end of 
a lever pivoted at one side of the model. By turn- 
ing the track, with the aid of a motor, it was thus 
possible to examine qualitatively the stresses 
associated with any speed of rotation of the wheel. 
A perusal of the contribution makes manifest the 
fact that the adoption of this method affords 
a means of indicating in a manner impossible in 





any other way, the wide range of stress distribu- 
tions that can occur during the course of a revolution 
of the wheel on a locomotive. 

As the authors remark, it is of some importance 
to note that the distribution of stress on the area 
of contact in the case of the model system will 
depend on the size of the wheel; the smaller the 
wheel the greater is the curvature of the tyre, whence 
the area of contact diminishes with increase of 
curvature for corresponding loads on the model and 
the full-size wheel. Moreover, the transparent 
material used in the method of analysis has only a 
small modulus of direct elasticity, so that the two 
modifications combine to give a larger area of 
contact than that which occurs on an actual wheel. 
Hence, the stress distribution at points close to the 
rail of the model system is probably less intense than 
that for the corresponding locomotive wheel, and 
to that extent the results obtained by Professor Coker 
and his colleague represent only a general indication 
of what actually occurs when the wheel of a loco- 
motive rolls along a track. Nevertheless, the paper 
contains an instructive description of the manner 
by which the stresses are propagated in the form of 
a wave through a tyre as it moves along a rail. 
In studying the contribution, attention should be 
given to the data relating to the inner contour of the 
tyre, since the interfacial conditions influence the 
effective fit between the tyre and the wheel centre 
under service conditions. 

On examining the stresses in the tyre at places as 
far removed as possible from the influence of the 
crank-web and the balancing mass, it is seen that 
the distribution is practically circumferential and 
radial in character. A much more complex system 
of stresses exists in the rim of the wheel centre on 
to which the tyre is shrunk, particularly at and near 
the junctions of the spokes with the centre of the 
wheel, where regions of zero stress-difference appear 
at the centre of the spokes just beyond and slightly 
inside the rim. 

The most noteworthy characteristic of the stress 
distribution on the outer periphery of the tyre is 
that the graph representing the variation of the 
circumferential stress assumes a wave-like form, 
with maximum or peak values over the spokes and 
minimum values between those points. When a 
separation of the circumferential and radial stresses 
is effected for points within the tyre, the experiments 
show that the stress at the inner contour of the tyre, 
on the contrary, attain minimum values at the 
spokes and maximum intensities at points midway 
between the spokes. Also, in the same region, the 
radial stress varies almost uniformly, but is slightly 
greater at points opposite the spokes than else- 
where. 

In view of this alternation of the maximum stress 
in the tyre, with the maxima over the spokes on the 
outside and between those points on the inside of 
the tyre, it follows that a calculation of the stress due 
to shrinking on a tyre, which is based on the assump- 
tion that the internal radius changes by a definite 
amount, cannot be accurate, since the implied 
assumption is not in agreement with the results 
derived from these experiments. With reference to 
a previous remark, it is also clear that the old 
arrangement of securing tyres, by means of radial 
studs screwed through the rim into corresponding 
holes in the tyre at points between the spokes, had 
the great disadvantage that the recess thus made 
in the tyre occurred at points where the stress 
already had a maximum value. Further, according 
to these experimental results, with the old method 
the tensile stress wave in the tyre would be forced 
to pass round the hole, since it could not pass 
through the hole, as would a compression wave in 
the case of a close fitting pin being inserted in the 
hole. It follows that the diversion of stress involved 
in the old arrangement of securing the tyre to its 
wheel centre, combined with the diminution of the 
cross-section, is highly detrimental from a practical 
point of view. 

The investigation also included an examination 
of the effect of loads applied at various points on the 
tyre where the influence of the balance weight and 
the crank-web could be neglected. In order to 
study these conditions, which correspond to the 
rotation of the wheel within the implied limits of 
arc, loads were applied to the wheel, (1) at a spoke ; 
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(2) midway between two spokes; and (3) midway 
between the positions (1) and (2). 

Commencing at a spoke as far removed as possible | 
from the influence of the balance weight, the contact | 
pressure of the rail was found to increase the tension 
in the tyre for nearly the whole of the distance 
between the neighbouring spokes, while, on the 
other hand, the radial pressure between the rim 
of the wheel centre decreased for about the same | 
distance. This marked change in the tension was | 
due to the effect of the pinch exerted between the | 
flat rail and the circular wheel centre. 

When the wheel begins to roll along the track the | 
tension wave also advances, with the crest or maxi- 
mum value immediately over the point of contact | 
with the rail, and in these circumstances the tension | 
is greater than that before movement along the rail 
commenced. Practically the whole of this increase 
is due to the greater initial stress in the tyre itself, 
for, as further advance takes place and the mid- 
section between the two spokes involved comes into 
contact with the rail, the crest of the tension wave 
rises in about the same proportion. 

As the wheel advances farther along the rail the | 
wave already described is reproduced, but in the in- 
verse order, until, on reaching the next spoke, the 
commencing wave is regained, provided that all the 
contact pressures are exerted at the same point on 
the rail. This condition was satisfied in the experi- 
ments, but in the case of an actual locomotive the 
point of contact may take place anywhere on the 
rail, and the nearer a contact is to a chair, the 
greater the stress becomes. This point should be 
borne in mind in drawing inferences from these | 
experimental results with reference to an actual 
system. | 

At places not directly loaded by contact pressure, 
the curves in general show that over a spoke the 
maximum stress is still at the outside of the tyre, 
and the minimum value at the inner contour ; these 
conditions are reversed midway between the spokes. 
At and near the contact pressure of the rail there is 
a tendency for the radial compression to decrease 
at the inner contour of the tyre, which connotes that 
at that point the grip of the tyre on the wheel centre 
is lessened locally. It may be remarked that in 
general the radial compression was so small that in | 
order to indicate it clearly it was necessary to show 
that stress on an enlarged scale. 

As might be anticipated, the stress distribution | 
in the wheel becomes very complex when account | 
is taken of the fact that the wheel travels along a} 
rail that is supported at various points by the chairs. | 
In these circumstances the coefficients of stiffness 
for the complete wheel and the rail vary with the | 
distance between the adjacent spokes and, also, 
with that between the adjacent chair and a spoke 
at any instant during the course of a revolution of 
the wheel. Thus, the result of the mutual pressures 
exerted by the wheel centre above and the rail below 
& given element of the track is to produce a stress- 
wave of variable intensity in the tyre as it moves 
along the track, with a peak value immediately over 
the area of contact when no tractive effort is being 
exerted. The addition of tractive effort to the 
system of forces included in the analysis would | 
introduce a new variable factor into the results of 
the paper under consideration. 

With regard to the effect of the balance weight 
on the stress distribution in the tyre, the chief 
region of interest is at the points where a compara- 
tively rapid change of cross-section occurs as the 
balancing mass merges into the rim of the wheel 
centre. The effect of the track load on this part of 
the wheel is of a complicated character. Commenc- 
ing with a load applied at the mid-section of the 
two spokes between which the balancing mass com- 
mences to appear in the contour, a considerable 
increase of tensile stress is found at the inner contour 
of the tyre above the load, and this is accompanied 
by a decrease of the radial pressure. As the wheel 
continues to roll and the first spoke of the balance 
weight assumes a nearly vertical position, the 
magnitude of the stress-wave at the inner contour 
tends to decrease, while the graph representing the 
related radial stress has a minimum value at a point 
just behind that of contact. As the first spoke of 
the balancing mass reaches a vertical position, with 
continued rotation of the wheel, the intensity of | 





COAL-HYDROGENATION PLANT AT BILLINGHAM. 
























































































































































Fie. 1. Groxpine Mitz rok Coat. 
Fig. 2. o 
Pn ——e E= 
\| Ml > j 
| | 
| | 
SN Il nnn 
= i} Hill 
=i} Hy e o 
£ WITS $ 
$I | = 
a | | i r g 
S 8 
| | z hi — 
by = 
Oe IY \ = 
=) 
Converters ne & 
3 
Cold b+ 
trcen) Catchpot Cold Product oes ae 





the stress-wave diminishes still more, and the radial 
pressure becomes almost uniform. 

In this manner the investigation affords a means 
of indicating the propagation of a single stress-wave 
in a rotating tyre, in the progress of which every 
point on the wheel is subjected to the effect of a 
fluctuating stress as the wheel travels along the 
track, and that wave is subject to an independent 
cycle of stress when the presence of the chairs in 
an actual system taken into account. The 
resultant stress-wave is, therefore, a function of the 
disposition of the wheel with respect to a point on 
the rail, the distance of that point from a given chair, 
and the magnitude of the tractive effort exerted by 
the locomotive at the instant in question. Although 
a complete investigation of the problem is clearly a 
matter of considerable difficulty from an experi- 
mental point of view, it is to be hoped that Professor 


is 


Coker will continue to apply this method of analysis | 


to the problem, and it might be worth while con- 
sidering whether the effects of discontinuities, such 
as rail joints and crossings, can be usefully treated 
in a similar manner. 








Steet Pots ror MoLtTen Satts.—A new type of pot, 
for use in salt works and by chemical manufacturers 
generally, has recently been introduced by Messrs. H. H. 
Rieser and Company, Norwich House, Southampton- 
street, London, W.C.1. It is a double pot, made from 
special heat and acid-resisting steel and has been sub- 
mitted to tests in the works of the firm. When used for 
Durferit salt, it is stated to have given very good results 
as compared with the normal pot, which does not last 
very long owing to the high temperatures used and the 
action of the salt on the metal. 


COAL-HYDROGENATION PETROL 
PLANT AT BILLINGHAM. 


Tue Billingham Works of Messrs. Imperial Chemica! 
Industries, Limited, aie the second largest chemical! 
| works in the world, covering as they do some 800 acres 
| Situated on the Tees not far from Middlesbrough, the 
| Billingham works are exceptionally well provided with 
transport facilities and have ample supplies of raw 
materials within easy reach, coal being obtained from 
|the Durham coalfield, about 9 miles away. The princ!- 
pal products of the works may be divided into three 
main headings according to the raw materials on which 
they are based, viz., hydrogen, anhydrite and salt. 
In the hydrogen group, are included ammonia an¢ 
all its derivatives, methanol, Drikold, which is solid 
carbon dioxide, and petrol. The hydrogen, which is 
made from steam and coke, is compressed to 250 atmos- 
pheres (3,700 lb. per square inch) for the manufacture 
of ammonia, methanol and petrol, a mixture of nitrogen 
and hydrogen being used for the production of ammonia, 
and a mixture of hydrogen and carbon-monoxide for 
| methanol, while in the production of petrol, hydrogen 
lis used alone. From the ammonia, ammonium 
| sulphate, ammonium phosphate, nitric acid, nitrate of 
lsoda, ammonium nitrate and many other nitrogen 
| compounds are produced. The principal use for 
|}methanol is in the manufacture of formaldehyde, 
which is one of the raw materials for the most important 
artificial resins. The carbon dioxide used for the pro- 
| duction of Drikold is a by-product from the purification 
of hydrogen. . ; P k 

Anhydrite is used instead of sulphuric acid for th 
manufacture of ammonium sulphate at Billingham, 
| but it is also used in the manufacture of sulphuric 
acid, Portland cement being a by-product of the 
This method of producing sulphuric acid, 


| pre cess. 
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it may be mentioned, is important since it is the develop- 
ment of an indigenous source of sulphur. “ Pioneer” 
wall plaster and partition blocks are also made from 
anhydrite. 
soda, chlorine and its derivatives, metallic sodium 
and sodium cyanide. The primary process is the 
electrolysis of brine, most of the chlorine produced 
being condensed into the liquid form and sold in tanks 
and cylinders. A part, however, is burnt with hydrogen 
to produce pure hydrochloric acid and some is absorbed 
in lime for the production of bleaching powder or 
chloride of lime. Some of the caustic-soda solution 
is sold and the rest is evaporated to give solid caustic 
soda, some being sold in this form and the remainder 
being used for the manufacture of sodium, the greater 
part of which, by reaction with charcoal and ammonia, 
is converted into sodium cyanide for use in the gold- 
mining industry. 

The above is a brief outline of the activities of Billing- 
ham to which the production of petrol by the hydro- 
genation of coal has recently been added. The plant 
at Billingham, which we understand is the first in 
the world to make petrol on a commercial scale by the 
hydrogenation of bituminous coal, was opened on the 
15th instant by The Rt. Hon. J. Ramsay MacDonald, 
P.C., M.P. Its national importance is obvious when 
it is remembered that hydrogenation makes it technically 
possible to render this country independent of imported 
oil supplies, with the exception, at present, of lubricat- 
ing oil. It is true that the capacity of the plant is only 
sufficient to supply about 4 per cent. of the country’s 
petrol consumption, but this, it may be pointed out, 
is nearly as large as that of all other home sources of 
motor spirit from coal added together. The only other 
commercial seale hydrogenation plants operating are 
the Leuna works of the Industrie Gesellschaft in Ger- 
many, where some 300,000 tons of petrol are made 
annually from brown coal or lignite, and the plants 
of the Standard Oil Company in America, in which 
petroleum oil is used as a raw material. Other plants 
are, however, under construction in Germany for the 
hydrogenation of both bituminous coal and lignite. 

With regard to the chemistry of the hydrogenation 
Process, it may be mentioned that petrol contains 


The products based on salt are caustic | 
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85 per cent. of carbon and 15 per cent. of hydrogen, 
whereas in coal 85 parts of carbon are associated 
with only 5 parts of hydrogen. By treating the coal 
with hydrogen under pressure and at a suitable tempera- 
ture, it is transformed almost quantitatively into petrol 
and gaseous hydrocarbons, the yield of petrol being 
between 60 per cent. and 70 per cent. by weight. 
Low-temperature tar and creosote oil, which are also 
treated at Billingham, contain between 85 per cent. 
and 90 per cent. of carbon and between 7 per cent. 
and 8 per cent. of hydrogen, the yield of petrol being 
between 80 per cent. and 90 per cent. The hydrogen 
required for the process is made and compressed in 
the plant used for ammonia synthesis. 

Research work on the development of the hydro- 
genation process has been carried on continuously at 
Billingham since 1927, and in 1930 and 1931, a pilot 
unit, capable of treating 15 tons of coal.a day, was in 
operation there. In 1931, however, an agreement was 
made with the Industrie Gesellschaft, of Germany, the 
Standard Oil Company, of New Jersey, and the Royal 
Dutch-Shell Company, which resulted in the formation 
of the International Hydrogenation Patents Company, 
to pool patent rights and exchange technical informa- 
tion. Arrangements were also made for marketing 
the petrol produced through the existing oil companies. 
The next important stage was reached in 1933, when 
the British Hydrocarbon Oils Production Bill was 
announced. This Bill guaranteed a preference on 
home-produced light oils for a period dating from 
April, 1935, of 44 years if the preference remains at 
the present figure of 8d. a gallon, of 9 years if the 
preference is reduced to the guaranteed minimum 
of 4d. a gallon, and for intermediate periods in pro- 
portion for other amounts of preference. As a result 
of this announcement the construction of the plant at 
Billingham was authorised and work on it was com- 
menced in August, 1933. Originally, it was intended 
to produce 100,000 tons of petrol (one ton of petrol 
is 300 gallons) annually from coal, but it was sub- 
sequently decided to increase the annual capacity to 
150,000 tons, the additional 50,000 tons being made 
either from coal or from creosote oil and low-tempera- 
ture tar. 


MANUFACTURE 
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Vatves or CoaL-Paste INJecTION SYSTEM. 


| last and a start was made with the hydrogenation of 
creosote oil, the first petrol being produced by this 
means in February. The first coal-hydrogenation unit 
was started up in June and the output is expected to 
reach the designed figure before the end of the current 
year. So far, about 40,000 tons of petrol have been 
made and of this 27,000 tons have been shipped to the 
oil companies for distribution. Some idea of the 
importance of the hydrogenation plant to the coal 
industry may be gathered from the fact that for the 
production of the full capacity previously mentioned, 
600,000 tons of coal will be required each year, this 
figure including the coal used for hydrogen manu- 
facture and power production, as well as that actually 
hydrogenated. This quantity is, of course, additional 
to some 750,000 tons used in the Billingham works for 
purposes other than the manufacture of petrol. The 
construction of the hydrogenation plant, which occupies 
some 40 acres, involved new capital expenditure of 
3,000,000/., and its operation gives employment to 
about 2,000 men at Billingham. 

The coal used for the process which, as already 
mentioned, is obtained from the Durham coalfield, is 
cleaned before use to reduce its ash content from about 
12 per cent. to less than 2} per cent. It is then ground 
and mixed with a catalyst and with oil, previously 
made in the process, to form a 50 per cent. paste of 
coal-in-oil ; one of the mills used for this purpose is 
illustrated in Fig. 1, on the opposite page. The pressure 
vessels which form a hydrogenation unit or “ stall,” 
and are all under a pressure of 250 atmospheres, are 
illustrated diagrammatically in Fig. 2, and Fig. 3 is a 
complete flow diagram of the process as operated at 
Billingham. Referring to Fig. 2, it will be seen that 
the paste mixed with hydrogen is first passed through 
two heat interchangers in series and then through a 
preheater fired with fuel gas into the converters, which 
are also connected in series. In the converters the 
coal is liquefied at a temperature of 450 deg. C. (850 
deg. F.), and the liquid products pass into a hot 
catchpot from which the gaseous products are passed 
back through the heat interchangers. After leaving 





the latter, they are led through a cooler to a cold 


The first section was completed in January ! catchpot, in which the condensed vapours are separated 
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which 


small 
coal, 


gases. \ 
unconverted 


from the non-condensable 
fraction containing the 
amounts to about 5 per cent. by weight, and the ash, 
is treated for oil recovery and the coke residue is used 
as a fuel; reference to the flow diagram, Fig. 3, will 
make this clear. The greater part of the crude oil 
obtained from the coal stalls is, however, separated by 
distillation into petrol, middle oil and heavy oil. Some 
of the latter is used for making the coal paste, and the | 
remainder, after further hydrogenation in liquid-phase 
stalls, is mixed with the crude oil from the coal stalls | 
and is again distilled. The middle oil is next hydro- | 
genated in vapour-phase stalls and the resulting crude | 
oil is again distilled, the distillation products being | 
the final petrol and a heavier fraction which is returned | 
to the vapour-phase stalls for further hydrogenation. | 
The petrol from the first distillation plant, after treat- | 
ment, is added to the final product, as will be under- | 
stood on reference to Fig. 3. It will also be seen from 
this diagram that low-temperature tar is added to the 
coal paste supplied to the coal stalls, while the creosote 
oil is distilled to form a heavy oil and a middle oil, the 
former being supplied to the liquid-phase stalls and the 
latter to the vapour-phase stalls. It should be made 
clear that the low-temperature tar and the creosote oil 
play no essential part in the main process of making 
petrol from coal, but are conveniently treated together 
with the coal. The whole of the latter is transformed 
into a small solid consumable residue, gas and petrol, 
the latter, after a simple purification by ordinary 
methods, being pumped to storage tanks located near 
the river, from which it is shipped. The normal rate 
of production is 410 tons, or 123,000 gallons a day. 
It is not possible now to deal in detail with the 
design and construction of the plant, although this 
naturally contains many points of exceptional technical 
interest. Parts of it, however, are illustrated in Figs. 4 
to 7, on this page and on pages 44l and 448. Of these, 
Fig. 5 illustrates the high-pressure pumps used for circu- 
lating the hydrogen through the system. As already | 
mentioned, the hydrogen required for hydrogenation is 
made and compressed in previously-existing plant, and 
the gas is delivered from this to the circulators, illus- 
trated in Fig. 5, annexed, the circulators being 
steam-driven or electrically-driven high-pressure re- 
ciprocating pumps, which deliver the gas to the stalls 
as indicated in the flow diagram, Fig. 3. After passing 
through the stalls, that part of the gas which is not 
used in the hydrogenation process, or in the formation 
of hydrocarbon gases, is returned through a washing 
plant to the circulators, fresh gas being added from 
the hydrogen plant to make up the deficiency. Some 
of the pipes and valves of the hydraulic system con- 
trolling the direct-operating injectors, which force the 
coal paste into the system against the pressure of 250 
the hydrogen, are illus 


together 
on page 


atmospheres, with 
trated in Fig. 4, 141 
Of the numerous pressure vessels used in the plant, 
the most notable are the converters in which the actual 
hydrogenation takes place. Three of these are visible 
on the left in Fig. 6, on page 448, and others can be 
They were made in Sheffield from alloy 
steel forgings and have each a finished weight of 
about 160 tons. The length of the converters is 50 ft., 
and the external diameter of the centre part is 5 ft. 6 in. 
The large vessel near the centre in Fig. 6 is a fuel-gas 
fired preheater and on the right of this the heat inter 
changers are distinguishable. The Titan crane, shown 
in Fig. 7, has a lifting capacity of 170 tons, and runs 
on rails along the whole length of the plant. It is used 
for transporting the converters and other heavy 
pressure vessels between the stalls and a repair shop 
in which the necessary maintenance work is carried out. 
In this shop an overhead traveller with a lifting capacity 


seen in Fig. 7. 





of 170 tons is provided, and there are also two overhead 
travelling jib cranes, each having a lifting capacity of | 
25 tons. Particulars of the Titan crane and overhead | 
traveller will be found on page 666 of our 138th volume 
(1934) 

For operating the plant a control room is provided | 
for each stall, and the whole of the control is carried out 
from these rooms. In them flow meters for gas and 
oil are installed, together with pressure gauges, tem- | 
perature recorders and other instruments. All valves 
on the plant, it may be noted, are remote controlled from 
the control rooms. 

In conclusion, we may remark that while the above 
account of the hydrcegenation plant is by no means 
exhaustive, it should serve to give some idea of the 
magnitude and importance of the enterprise inaugu 
rated at Billingham. Moreover, as Sir Harry McGowan 
remarked in his speech at the opening ceremony, when | 
time has proved the soundness of the project, it is 
likely that similar large plants will be erected in other 
parts of the country. Sir Harry pointed out, however, 
that the financial risk could not be disregarded, and a 
considerable difficulty concerned the suitability of 
different coals, the determination of which had neces- 
sitated, and would involve elsewhere, much expensive 


research work, 
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ENGINEERING PROBLEM 
IN A MODERN STORE. 


Ix the chairman’s address which was delivered 
to the Mersey and North Wales (Liverpool) Centre of 
the Institution of Electrical Engineers on Monday, 
October 14, Mr. O. C. h 
Engineering Problem in a Modern Store.’ 
of the electrical load in such a store, he said, was very 


THE 


’ 


varied, but lighting was undoubtedly the prepon- | 


derating factor. Electricity was used for this purpose 
during the daylight when the manufacturer was 
employing it for driving his motors, and yet there were 
some supply authorities who sought to differentiate 
between the two when tariffs were being discussed. 
The maximum demand in a store might be from 
100 kVA upwards. The modern tendency was to 
take a high-tension supply, thus necessitating the 
installation of a substation. In this substation it 
was preferable to use ironclad switchgear fitted with 
draw-out and isolating features and the usual protec- 
tive devices. Ammeters and wattmeters were also 
essential. For the main cables from the switchboard 
to the main distribution points on each floor he favoured 
the ** drained” paper or fibre-insulated type, since it 


gave the maximum current-carrying capacity for a| 


given section of copper and obviated the use of unsightly 
sealing boxes. The installation should be as flexible 
as possible and should include an auxiliary three-phase 
and neutral cable to avoid a possible outlay at a later 
date in providing for heavy loads. 
nient form of floor-circuit control was the switch fuse, 


as it reduced the points of maintenance and control 
to a minimum, Plugs should be on a liberal scale, 
both as regards number and capacity, and flexibles 


should be used as sparingly as possible, an endeavour 
being made to standardise on cab-tyre sheathed and 
twin-twisted flex. For power distribution 
the cable was terminated in a *bus-bar chamber on 
which the switchgear for motors in the vicinity was 


asbestos 


mounted. 

Lighting was the best aid to selling available, though 
the ideal form had not yet been found. It should be 
varied in quantity and quality to suit the different 
classes of merchandise, and the distribution system 
must be planned accordingly. The store of the future 
might be designed to omit all daylight, so that the 
artificial lighting would have to be approximated to 
daylight. The fittings should be such that the 
intensity of the lighting could be quickly changed. 
It was essential to provide an independent source of 
lighting for emergency. For this purpose a battery 
had many advantages, though the change-over from 
one system to another must be immediate. The 
battery should be capable of supplying the load for 
one hour and should be trickle-charged. The emer- 
gency lighting might be either a part of the main installa- 
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LATING Pumps FOR HYDROGEN. 


| tion or consist of separate units. An alternative was 
to use gas, but the lamps must then be kept burning 
throughout the day, thus adding to consumption and 
maintenance. Showcases were best lighted with strip 
lite lamps in reflectors, and as regards windows the 
most suitable method still seemed to be to use ordinary 
lamps and reflectors with an approximate loading of 
100 watts per 15 in. of window length where the depth 


|} was 6 ft. This gave an intensity of 60 lumens. Both 
full and half-light should be obtainable, with a 
further sub-division if it was desired to use coloured 
| illumination. 

Lifts or escalators were necessary to deal with 


crowds, and the tendency was to confine the former 
to express work between the lower and topmost floors. 
An escalator travelling at 90 ft. per minute was capable 
of dealing with 5,000 passengers per hour, while a lift 
of average size travelling at 450 ft. per minute could 
only carry 1,000 passengers per hour. The mainte 
nance and running costs were as two to one in favour 
of the escalator. Cash registers in combination with 
conveyor belts, irons, clocks, hairdressing equipment, 
ventilation, refrigeration, and telephones were other 
| purposes for which electricity was required. 

On the other hand, steam was extensively used for 
heating and for various associated with 
cooking and the production of hot water. Oil-fired 
| boilers were to be preferred to hand-fired coal boilers, 
| but the cost of the oil was at present prohibitive, and 

one of the many efficient automatic coal-fired equip 
ments had to be considered. 

In conclusion, it might be mentioned that in 1934 
an organisation consisting of five stores had a maximum 
| demand of 4,200 kW and consumed 11,000,000 kWh 
| for lighting and power, the maximum being 8,000,000 
| kWh and the minimum 3,000 kWh. The number of 
| lamps installed was 50,000, and the aggregate horse- 
| power of the motors 9,300. This included 119 lifts 
and escalators. General lighting accounted for between 
|55 per cent. and 55-9 per cent., being lower in the 
| Spring and autumn than in the summer and winter. 

Escalators and lifts consumed from 11-1 per cent. to 
13 per cent., and sundry power and heating and venti- 
lating, from 10 per cent. to 14 per cent. and from 
5-6 per cent. to 8-8 per cent., respectively. Window 
lighting took from 4-5 per cent. to 8-1 per cent., being 
lowest in the summer and highest in the spring, and 
cash tubes from 3-3 per cent. to 4-1 per cent, 


processes 








STANDARDS OF ENGINEERING EDUCATION. 
beginning of the present year we announced the formation 
in the United States of an Engineers’ Council for Profes 
| sional Development, the object of which was to prepare 

a list of “ accredited colleges *» whose curricula in eng!- 
neering subjects was considered worthy of recognition. 
We understand that eighteen colleges and universities 
in the New England and Middle Atlantic States have 
now applied for inclusion in the scheme. 
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LABOUR NOTES. 


ArTER prolonged discussion on the wages question, 
a delegate conference of the Mineworkers Federation of 
Great Britain, which met in London last week, adopted 
the following resolution :—‘ That a ballot vote be 
taken of the men in the coalfields to enforce the claim 
for a flat rate advance of wages; in the meantime 
that the executive be empowered to conduct any 
negotiations on the present wages demand.” An official 
statement given out for publication at the close of the 
conference stated that the dates provisionally fixed 
for the ballot were November 11, 12, and 13. The 
ballot paper as drafted by the executive is in the 
following terms: “‘ Are you in favour of authorising 
the executive committee to press the claim for an 
advance in wages of two shillings a shift for adults 
and one shilling for youths, even to the extent of 
tendering your notice, if necessary, to enforce the 
claim.” 


On Monday this week, the executive committee of 
the Mineworkers’ Federation saw Captain Crookshank, 
the Secretary for Mines, and explained to him what 
in their opinion, the Government might do to meet 
the demands of the workers. An official report issued 
at the close of the interview stated that after “‘ a full 
discussion, Captain Crookshank promised to put the 
proposals before the Government without delay.” It 
is not expected that another meeting will take place. 
The Government’s reply will probably be communicated 
by letter. Ee 

It was assumed in Cardiff, on Monday, after a meeting 
of the South Wales Miners’ Federation, that the various 
“stay in” and “stay out” strikes which were in 
progress in the South Wales coalfield would come to an 
end on Wednesday. The settlement negotiated by the 
executive committee and adopted by a delegate con- 
ference, embodies, it is stated, formal recognition of the 
claim of the Federation to represent the workmen at 
the collieries of the Ocean Coal Company, where pre- 
viously the Miners’ Industrial Union were in strength 
and negotiated their own agreements with the manage- 
ments. The Miners Industrial Union is a non-political 
organisation. 





Addressing a meeting in the Central Hall, West- 
minster, on Monday, Mr. Joseph Jones, the president 
of the Mineworkers’ Federation of Great Britain, stated 
that Sir Harold Morris, K.C., had tendered to the 
Secretary for Mines his resignation from the chairman- 
ship of the Coal Mines National Industrial Board. Sir 
Harold Morris has taken this course, Mr. Jones said, 
because he realised the uselessness of the machinery set 
up under the Coal Mines Act, owing to the opposition 
and resistance of the coalowners. 


Commenting upon the claim of the shipyard trade 
unions for higher wages, the writer of the editorial 
notes in the October issue of the Amalgamated Engin- 
eering Union’s Monthly Journal declares that the reply 
of the Shipbuilding Employers’ Federation to the 
application is “trifling with the situation they and 
other bodies of employers now have to face.” ‘‘ The 
unions,” he says, “ are pressing the claims of workers 
in industries which have borne the brunt of the depres- 
sion but are now surmounting their difficulties; and 
there is no justice or reason in postponing satisfaction 
of the wage-earners’ claims to a share in the prosperity 
and * profitability ’ these industries are having to-day. 
Employers, the Government, and the public at large 
will act wisely by heeding the voice of the trade unions 
in making those claims. Nothing could be more 
calamitous than an outbreak of trade disputes at this 
stage of the economic revival. Such a calamity can 
only be avoided by frank and generous recognition on 
the part of employers of the necessity of increasing 
wages. Conditions in the industries enable them to do 
so 

“ We are not using the language of menace,” the 
writer goes on to say, “ but rather of warning and 
appeal, in urging a more reasonable spirit among 
employers. There is a growing uneasiness about the 
attitude of the mineowners towards the claim of the 
Mineworkers’ Federation, whose campaign for 2s. a 
day increase has gained the backing of the Trades 
Union Congress and the support of public opinion. 
If the spirit which animates the mineowners does not 
change, we are in for serious trouble in the coalfields ; 
and if the same spirit spreads among employers gener- 
ally, we shall face a disastrous position in British 
industry as a whole.” 

During September, the home branch membership of 
the Amalgamated Engineering Union increased from 
195,494 to 197,571, and the colonial branch membership 
Irom 24,496 to 24,909. The number of members in 
receipt of sick benefit increased from 2,449 to 2,654, 





and the number in receipt of superannuation benefit 
from 14,095 to 14,116. The number in receipt of 
donation benefit decreased from 4,011 to 3,802, and 
the total number of unemployed members from 16,473 
to 15,849. 

The Ministry of Labour Gazette states that among 
workpeople, aged between 16 and 64, insured against 
unemployment in Great Britain and Northern Ireland, 
the percentage unemployed was 15-1 at September 23 
last, as compared with 15-0 at August 26 last, and 
16-1 at September 24, 1934. For males alone the 
percentage at September 23 last, was 17-2 and for 
females 9-5. At August 26 the corresponding per- 
centages were 17-1 and 9-6, and at September 24, 
1934, they were 18-3 and 10-0. 


At September 23 last, there were 1,576,425 persons 
on the registers of employment exchanges in Great 
Britain who were out of a situation. This was 43,166 
more than at August 26, last, but 71,248 less than at 
September 24, 1934. The total included 1,264,596 men, 
63,887 boys, 195,697 women, and 52,245 girls. It was 
made up of 545,337 insured persons with claims for 
insurance benefit, 695,531 applicants for unemploy- 
ment allowances, 198,824 other insured persons (inclu- 
ding 24,882 insured juveniles under 16 years of age) 
not in receipt of benefit or unemployment allowances, 
and 136,733 uninsured persons. 


There were registered as unemployed in Great 
Britain, 207,014 men, 5,189 boys, 83,042 women, and 
3,600 girls who were on short time or otherwise sus- 
pended from work, on the understanding that they were 
shortly to return to their former employment. The 
total of 298,845 was 35,574 less than at August 26, last, 
and 53,851 less than at September 24, 1934. It in- 
cluded 270,520 persons with claims for insurance 
benefit, 12,695 applicants for unemployment allowances, 
and 15,630 persons not in receipt of benefit or unem- 
ployment allowances. 

Of persons who normaily seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain, 81,620 men, 129 boys, 1,588 women and 
3 girls ; these are largely employed in dock and harbour 
service. The total of 83,340 was 3,054 more than at 
August 26, 1935, and 1,722 more than at September 24, 
1934. It included 58,696 persons with claims for 
insurance benefit, 23,760 applicants for unemployment 
allowances and 884 persons not in receipt of benefit 
or unemployment allowances. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
September resulted in an increase of about 1,2001. in 
the weekly full-time wages of 13,300 workpeople. There 
were no reductions in rates of wages in those industries 
reported during the month. Among the workpeople 
affected by the increases were warehouse workers at 
Liverpool, iron puddlers and millmen and sheet mill- 
men in the West of Scotland, shuttlemakers in Lanca- 
shire and Yorkshire, and flint-glass makers at Stour- 
bridge and other places. The changes so far reported 
in the nine completed months of 1935 are estimated to 
have resulted in a net increase of 165,0001. per week in 
the full-time rates of 2,153,000 workpeople, and in a net 
decrease of nearly 7,7001. in those of 74,000 workpeople. 


The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
September, was 42. In addition, 16 disputes which 
began before September were still in progress at the 
beginning of the month. The number of workpeople 
involved in all disputes in September (including work- 
people thrown out of work at the establishments where 
the disputes occurred) was about 33,800, and the 
aggregate duration of all disputes in September was 
about 129,000 working days. 


As was stated in ENGINEERING on October 11, the 
Ministry of Labour estimates that at September 23 
there were approximately 10,435,000 insured persons 
aged between 16 and 64 in employment in Great 
Britain. This was 11,000 more than at August 26, 
and 192,000 more than at September 24, 1934. These 
estimates, it is explained in the October issue of the 
Gazette, have been compiled on the basis adopted 
throughout the past year. It appears probable, how- 
ever, from information now becoming available from 
the numbers of unemployment books exchanged at July 
last, that some increase will be necessary in the esti- 
mates of the numbers of insured persons in employment 
month by month since July, 1934. The statistics 
have not yet been completed, but revised estimates for 
the whole period are to be published in November. 











The claim of the National Union of Railwaymen, 
Associated Society of Locomotive Engineers and Fire- 
men and Railway Clerks’ Association, for restoration 
of the balance of the wage cuts made in 1931, was 
advanced a stage on Tuesday this week when the matter 
was discussed by a joint meeting of the Railway Staff 
Conference and representatives of the men’s organisa- 
tions. The meeting was adjourned until November 26. 
From this consideration of the matter, the claim may go 
before the Railway Staff National Council, on which the 
companies and the trade unions have equal representa- 
tion, and, in the event of failure to reach agreement 
there, the issue will be submitted, on agreed terms of 
reference, to the Railway Staff National Tribunal upon 
which neither party is represented, although each 
may appoint an assessor to assist the Tribunal. 





Under an agreement, the terms of which were made 
public last week, the remainder of the cuts made in 
the wages of dockers in 1932 is to be restored as from 
January | next. The parties to the agreement are the 
National Council of Port Labour Employers and the 
Transport and General Workers’ Union acting on its own 
behalf and also on behalf of two unions associated with 
it, viz., the National Union of General and Municipal 
Workers and the National Amalgamated Stevedores 
and Dockers. 

At this year’s annual congress of the United Textile 
Factory Workers’ Association a resolution was unani- 
mously adopted registering an emphatic protest against 
the decision of the International Labour Office exclud- 
ing the textile industries from the scope of the 
inquiries on the shorter working week, demanding that 
inquiries instituted into the general working condi- 
tions of the textile-producing countries should be 
pressed forward with all possible speed, and calling 
upon the Governing Body “ to bring the textile indus- 
tries within the ambit of its considerations on the 
need for a shorter working week.” The matter was 
further discussed at a meeting in Manchester last week 
of representatives of all the textile trade unions. This 
conference, which was convened by the General 
Council of the Trades Union Congress, expressed wil- 
lingness to take part in tri-partite national or inter- 
national conferences on the subject between Govern- 
ments, employers, and workers on certain conditions. 


These conditions were that the conferences shall be 
purely of an advisory character ; that the Government 
itself convenes the national conference and takes the 
initiative at the meeting of the Governing Body at 
Geneva in arranging for international conferences ; 
and that this method of dealing with the question of the 
40-hour week shall not delay, substitute, or preclude the 
normal procedure of the International Labour Organisa- 
tion for the framing and adoption of conventions and 
recommendations. vy 

In last week’s ENGINEERING it was mentioned that 
a committee composed of 58 leading American lawyers 
had declared the new National Labour Relations Act 
to be contrary to two provisions of the Federal Consti- 
tution. Writing in the October issue of the Monthly 
Journal of the International Association of Machinists, 
Mr. Fred. Hewitt, the editor says :—‘‘ We wonder 
what the nine elderly gentlemen of the United States 
Supreme Court will have to say when they are called 
upon to render a decision in a case already decided 
for them by 58 of the nation’s ‘ leading’ lawyers. Is 
there any need for the legitimate and regularly consti- 
tuted Supreme Court to do more than O.K. the 
mandates of the American Liberty League’s Kangaroo 
Court, or will these nine members of the Supreme 
Court of the United States have other notions con- 
cerning the constitutionality of the National Labour 
Relations Act? It will be interesting, also, to learn 
what the eminent lawyers in Congress may think about 
the ‘rump court’s’ decision. Senator Wagner, who 
is a lawyer and a former member of the Supreme Court 
of the State of New York, declared it to be his firm 
conviction that the Act he sponsored did conform to 
the Constitution ; as did scores of other lawyer members 
of Congress who have taken an oath to support and 
defend the Constitution.” 


Mr. Hewitt regards it as “ interesting, if not signi- 
ficant ” that, “although the nine gentlemen on the 
United States Supreme Court frequently disagree and 
oft-times divide in their opinions concerning the con- 
stitutionality of legislation enacted by Congress, the 
58 members of the Kangaroo Court encountered no 
such difficulty in reaching their decision. Mr. Desver- 
nine, chairman of the committee, said that while they 
differed in certain minor details as to the application 
of certain decisions to the subject-matter of the Labour 
Relations Act, not one dissented to the proposition 
that the law was ‘ palpably unconstitutional.’ ” 
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THE INTERNATIONAL BUILDING, 
ROCKEFELLER CENTRE, NEW YORK. 


By 


A pescrirtion of the Rockefeller Centre Develop- 
ment and six notable buildings thereon was given 
in Enorneertne of July 21, 1933 (vol. exxxvi), 
page 53), when it was stated that other buildings had 
been planned. Financial and other difficulties have, 
however, prevented some of the original plans from being 
carried out, and a comparison of Fig. 1, annexed, with 
the plan given in the previous article will reveal some 
of the modifications introduced. On the first of 
May last, the International Building and the Palazzo 
d’ Italia were opened for occupation by tenants. This 
signalises the completion of the entire front on Fifth 
avenue (at the bottom of Fig 
construction programme in the North block, with the 
exception of a comparatively small area between the 
International Building and the Radio City Music Hall 

The International Building, which is shown under 
construction in Fig. 2 and completed in the centre of 
Fig. 3, is worthy of notice, not only because it is a 
prominent addition to the Rockefeller Centre Develop 
ment, but also as it is the sole example of the tall com 
mercial building erected in 1934. It is probably the last 
super-tall building that will be built by private capita! 
for a decade more to come. The United States 
Court House in the Civie Centre of New York City, a 
monumental edifice of 36 storeys now nearing comple 
tion, is, of course, sponsored by the Federal Govern 
ment and paid for from Government funds 

The 38-storey International Building 
six-storey wings, shown in the right and left foreground 
of Fig. 3, each having a frontage of 71 ft. 9 in. on Fifth 
avenue. Saint Patrick's Cathedral, on the other side 
of the Avenue, is directly opposite, as will be clear in 


Ropins FLEMING 


has two 


1) and the close of the | 


Fig. 2, in which the cathedral hides one of the wings | 


The South wing is known as the Palazzo 
d’ Italia; the North wing is known as the six-storey 
extension to the International Building. The structure 
is usually spoken of as two buildings, sometimes as 
three buildings, but it is actually a single building 
composed of three units. The building was the first to 
be opened for occupation since October, 1933, when 
La Maison Frangaise was completed. The plot on which 
it is situated is 200 ft. by 315 ft. Deducting indentations. 
the ground area covered is approximately 57,000 sq. ft 
An open forecourt, 57 ft. wide and 44 ft. deep, provides 
a sweeping entrance from Fifth-avenue. At _ the 
end of the forecourt the two six-storey extensions 
continue westward for 55 ft. as structural parts of the 
International Building. The Palazzo d’ Italia and the 
North wing are similar in design to the British Empire 
Building and La Maison Francaise, and will be also 
similar as regards the international character of their 
tenants. The 38-storey portion rises to a height of 
512 ft. and each six-storey portion to a height of 88 ft 
In the 38-storey portion 12 of steelwork, 
comprising 38 floors of letting accommodation, two 
floors at the top devoted to cooling towers and elevator 
rooms, and two below ground level. In both ‘Figs. 
and 3 the tall building on the left 70-storey 
R.C.A. Building referred to in the previous article. 
The distinctive features that mark the new building 
are many, the Great Hall being especially notable. 
The architects planned this hall as one of the main 
entrances to Rockefeller Centre from Fifth-avenue 
At the end of the forecourt they designed a lofty 
chamber four storeys high. Its walls are of green 
Tinos marble Set into these walls are 13 large 
illuminated display spaces, 35 ft. high, 74 ft. wide, and 


mentioned 


are tiers 


the 





2 ft. deep. These are divided into four vertical sections 


each 84 ft. high 
marble support the reof of the loggia at the entrance to | 


Four steel pillars encased in green | 


1935. 
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The International Building is assessed at 8,000,000 | 


dollars. The total assessment of all buildings in 
the Development is 58,700,000 dollars, of which the 


R.C.A. Building alone has an assessment of 26,000,000 | 


dollars. 

It is anticipated that the Palazzo d’ Italia will be 
largely tenanted by Italian interests. Three-fourths of 
the area of Rockefeller Centre available for buildings is 
now occupied. ‘* Low’’ buildings are proposed for 
most of the remaining area but no plans have as yet 
been made for them. As in the earlier buildings of the 
Development, the architects are Messrs. Reinhard and 
Hofmeister, Messrs, Corbett, Harrison and MacMurray, 
and Hood and Fouilhoux. The structural engineer is 
Mr. H. G. Balcom, who with his associates has designed 
the steel framing throughout. The mechanical engi- 
neering work is in the hands of Mr. Clyde R. Place. 











PROGRESS IN SPECIAL 
STEELS. 


[ue seventh International Congress of Mining, 
Metallurgy and Applied Geology opened in Paris on 


RECENT 


the tower. The ornare grand staircase usually found] the afternoon of October 20, and will be brought 


in such a hall is replaced by a broad bank ot double jto a conclusion to-morrow. 


escalators in polished chromium-steel settings. The 
double bank in the centre to the mezzanine 
The two on each sick the subterranean | 


rises 


descend to 


network of arcades, the new building being connected | and 


The Congress has been 
organised by la Société de l’Industrie Minérale, le 
Comité Central des Houilliéres de France, le Comité des 
Forges de France, la Société Géologique de France, 


our contemporary, La Revue de Métallurgie. 


by underground arcades with every other building in| The Congress is under the patronage of the President 


Rockefeller Centre. The ceiling of the hall is of hand- 
burnished copper 
on an imposing scale ar> being carried out. 
conditioning is provided for the concourse and street | 
level floors ; 
arranged for and is optional with the individual tenant 





A new record for safe and speedy construction was 


of the French Republic, M. Lebrun, who attended the 


Sculptured and mural decorations | opening session at the Sorbonne on the morning of 
Air-| Monday, October 21. 


The papers which are being 


read and discussed before the three sections of the 


above the first floor selective cooling is Congress, dealing respectively with mining, metal- 


lurgy, and geology, number in all 360. The first 
paper to be taken at the opening session of the metal- 


established. Excavation of the site was begun | lurgical section, held on the afternoon of October 21, 
in July, 1933. Actual construction was started on| was by Sir Robert Hadfield, Bart., F.R.S., who was 
September 17, 1934, and completed on April 24, 1935.) present as delegate of the Iron and Steel Institute ; 
Excluding Saturdays and Sundays, when no work was | it dealt with “ Recent Progress in Special Steels.” 

done, six holidays, a five-day strike and ten working After paying tribute to the many contributions 
days lost through bad weather, the structure was| made by French metallurgists to the science and 
erected in 136 working days. During this period | application of metallurgy in general and of ferrous 


4,650,000 bricks were laid (8,360 tons) and 9,600 tons 
of limestone placed, 2,900 windows were installed, | 
and 22,700 tons of steel erected. 


alloys in particular, Sir Robert stated that the growth 
of special or alloy steels had been very rapid during 
the past ten to fifteen years, and out of a world produc- 





tion of some 80 million tons of steel, it might be said 
that about 8 per cent. to 10 per cent. of this tonnage 
was represented by alloy steels. The distinguishing 
feature of this period had undoubtedly been the 
manner in which the heat-resisting and corrosion- 
resisting ferrous alloys, mostly containing somewhat 
high proportions of chromium, or of both nickel and 


| chromium, had been taken up and applied in industry. 


In the peak year, 1930, the afnual production of these 
types of steel had already reached some 60,000 tons 
in the United States. Although the United States 
had, in this and other fields, shown itself specially 
receptive of new developments, this figure might 
nevertheless be taken as a useful index of the general pro- 
gress made in the practical utilisation of heat-resisting 
and corrosion-resisting steels. Notable examples of the 
uses of the latter materials on a fairly large scale were 
for the reinforcements of the masonry in the restora- 
tion of St. Paul’s Cathedral, London, for which purpose 
some hundreds of tons of special high-tensile corrosion- 
resisting steels had been used, also for the Sennar and 
Assouan Dams on the River Nile, for staunching bars 
and concrete reinforcement, respectively. Over 1,000 
tons of steel of this type were also reported to have 
been used during the past year in revetment work on 
the River Mississippi, mainly in the form of wire cable, 
solving the serious problem caused by breakages of 
the previous cables of ordinary steel. The use of 
heat-resisting steels similarly was growing apace, and 
ferrous alloys were now available which were non- 
scaling, for practical purposes, at temperatures up to 
1,200 deg. C., and even higher. 

Particular mention should be made of the nickel 
chromium steel specially developed for use in steam 
turbine blading and known as A.T.V. (Acier Tur- 
bines Vapeur). Turbines representing a total of some 
8 million horse-power were now bladed, some in part 
only but many throughout, in A.T.V. steel. The 
whole of the blading, amounting to some 66 tons, of 
the turbines of the liner Normandie was constructed 
of this steel, which .had been introduced by Messrs. 
Commentry-Fourchambault et Decazeville. In quite 
another direction, a development which had also 
occurred almost wholly within the past ten oF 
fifteen years, was the introduction of new types o! 
tool steel, the essential feature of which was the 


| incorporation of cobalt in the rather large proportion 
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Besides giving a greatly 
increased performance in rate of machining, these 
new steels were able to accomplish tasks quite beyond 
the capability of the tungsten-chromium and tungsten- 


of 15 per cent. to 20 per cent. 


chromium-vanadium types. They had in fact provided 
1 means for machining manganese steel, which, for all 
practical purposes, had previously been regarded as 
non-machinable. These new tool steels were for some 
purposes rivalled by new non-metallic cutting materials 
of the tungsten carbide type, which had also been 
developed in recent years, and in some respects were 
unexcelled. For heavy. cuts and for handling rough 
surfaces, however, these latter could not compete with 
the tool steels containing cobalt. 

The number and variety of special steels now avail- 
ible for high tensile and structural purposes had greatly 
increased in recent years, and for many applications 
there was now an almost embarrassing choice of steels 
ivailable, each excellent in its qualities of high tenacity 
ombined with toughness. To the older chromium and 
nickel-chromium steels had been added such com- 
binations as chromium-vanadium, chromium-molyb- 
lenum, nickel-chromium-molybdenum, nickel-molyb- 
denum, and manganese-molybdenum, in which the 
proportions of the different elements varied, but were 
not usually more than a few per cent. One of the 
more recent and noteworthy arrivals was the steel 
containing 3 per cent. to 7 per cent. of chromium, 
together with a small addition of molybdenum. This 
possessed excellent toughness even in the form of 
castings, besides also having certain claims to moderate 
heat-resisting and corrosion-resisting properties. The 


ise of special high-tensile steels for large structures such | 
‘is bridges was extending, and seemed also to have be- 


me essential for the more important portions of the 
ill plating of modern high-speed liners. In the 
Bremen it was understood that some 7,000 tons of 
teel having a tensile 
8 tons per square inch had been incorporated, 
esulting in a saving of about 800 tons in the displace- 
ment of the vessel. A similar course had been adopted 

the Europa, while the Normandie was stated to 
nelude 5,000 tons of high-tensile steel in her hull. 

An interesting and comparatively recent discovery 





strength of from 33 tons to} 











was the remarkable effect of nitrogen in improving the | 

| toughness of ferritic chromium steels, and in tending 
to inhibit crystalline growth in them. The full reason 
|for this was for the present obscure, but would no 
doubt be made clear by further research. The whole 
question of gases in solution in ferrous alloys, and their 
possibilities in conferring special properties, was one 
| which seemed to provide a fruitful line of research. 
There were many evidences that gaseous elements could, 
in certain circumstances, act in an alloying capacity 
in a manner similar to solid elements. A necessary 
factor would seem to be their affinity for a solid 
element present with them in the iron. 

Although practically all the binary ferrous alloys 
of a likely nature had now been explored, there still 
remained among the ternary and higher systems great 
possibilities, as witness the discoveries of new and 
remarkable permanent-magnet steels. Search of a 
systematic character necessarily became much more 
difficult as the number of added elements increased ; 
in one modern alloy no fewer than eleven different 
elements were present. In these circumstances, 
increased resort must be had to simple pioneering, 
aided by such clues as presented themselves. It 
was, indeed, a remarkable fact that great as had been 
the increase in our metallurgical knowledge, there was 
still ample work in front of the metallurgist to obtain 
full and adequate scientific understanding and know- 
ledge of the principles of the alloying of iron with other 
elements, to say nothing of a similar position as regards | 
the non-ferrous metal alloys. A feature of the improved 
| knowledge of ferrous alloys acquired during the past 
decade had been the importance, to an unsuspected | 
degree, of quite small amounts of impurities on some | 
of their properties. The work carried out at the 
National Physical Laboratory in Great Britain, and 
elsewhere, in re-determining the constitution and | 
properties of certain of the binary ferrous alloy systems 
prepared from specially pure materials, was, therefore, 
of particular value in placing our knowledge of these 
systems on a sure scientific basis. Not the least valu- 
able result of this work had been the production of | 
non-ferrous elements such as chromium, manganese, | 
and silicon, in a highly-pure form. 











Fie, 3. 


In the period under review methods of examination 
had been greatly improved, giving us a still better 
insight into the character of alloys and more exact 
knowledge of their properties. The introduction of 
new methods of hardness testing, greatly extending 
in an upward direction the range encompassed by the 
Brinell test, had been of special value in making 
discriminations possible in the hardness of many har- 
dened articles, particularly cutting tools, rock drills, 
lathe tools and cutlery, and so assisting the perfecting 
of such products in a manner not previously possible, 
There had also been considerable improvements in 
methods of metallographic examination, both as 
regards apparatus and technique. The determination 
of crystal structure by the use of X-rays was now 
established as a regular method of examination of alloys, 
giving definite indications of their constitution. This 
new and direct means of establishing the equilibrium 
diagram of a series of alloys had now largely replaced 
the older indirect method of micro-examination of 
quenched specimens, the indications of which had 
become more or less supplementary. Finally, though 
by no means exhausting the list of general metallur- 
gical improvements of comparatively recent date 
and of importance to alloy steels, special mention must 
be made of the high-frequency electric furnace. Both 
in the laboratory and in manufacture it had provided 
a welcome means of meltiag alloys with the assurance 
of a clean atmosphere free from contaminating influ- 
ences, and was at the same time capable of pro- 
ducing the highest temperatures necessary for dealing 
with the most refractory alloys. 








THe Inpustrizs or Sovurs-West Dursam.—The 
South-West Durham Reconstruction and Development 
Board, Victoria-street, Bishop Auckland, Co. Durham, 
has recently published a folder in which are set out the 
advantages of the district as a centre for new industries, 


| A succinct description is given of the transport facilities, 


electricity, gas and water supply, established industries, 
and labour available in the area. The Board, it is pleas- 
ing to note, has set about its work with voluntary aid, so 
that no call will be made on the local rates, The folder 
is published not only in English, but also in French and 
in German. 
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ENGINEERING TRAINING AND 
EDUCATION. 

Engineering Lectures.—A public lecture on “ Diesel 
Engines and Coastal Shipping” will be delivered by 
Dr. 8. J. 
Mechanical Engineering, University of London, King’s 
College, Strand, London, W.C.2, at 5.30 p.m., on 
Tuesday, November 5. On the following three Tues- 
days, November 12, 19, and 26, a course of three 
lectures, on “ The History of Mechanical Invention,” 
will be given by Mr. H. W. Dickinson, commencing on 
each day at 5.30 p.m. Admission to all the above 
lectures is free and no ticket is required. 








PERSONAL. 


Consequent on the retirement of Mr. I. G. Grspon, 
C.B., C.B.E., director of the Local Government Division, 
which will take effect on January 1, 1936, the Minister 
of Health has appointed Mr. H. W. 8. Francts, O.B.E., 
to sueceed him as from that date. 

It has been considered desirable to amalgamate the 
businesses of Messrs. CAMBRIAN 


Wacow Works, Liurrep, Maindy, Cardiff, and, to this 
end, each of the two companies is being liquidated under 
the provisions applicable to a member's voluntary 
winding up. A new company is being formed under the 
title of Messns. Camprtan Wacon Works, Liuirep, 
which will purchase the assets and undertake to pay the 
liabilities of the existing companies. The share capitals 


of the two companies are in common ownership and the | 
merger will facilitate the operations of the two concerns. | 


Messrs. Tae Generar Steam Navication Company, 
Limrrep, 15, Trinity-square, London, E.C.3, have 
acquired the shares of Messrs. Moss Hutchison Line, 
Limited, 31, James-street, Liverpool, which company 
was formed in 1934 by the fusion of the Moss Line of 
Liverpool and the firm of Mesers. J. & P. Hutchison, of 
Glasgow. The Moss Hutchison fleet comprises 16 modern 
steamers and motorships totalling 33,046 tons, and 
having an average age of nine years. 

Mr. F. H. Soupen, A.M.LE.E., 27, Reid Park-road, 
Jesmond, Newecastle-upon-Tyne, has been appointed 
representative of Messrs. M. and C. Switchgear, Limited, 
Kelvinside Works, Kirkintilloch, Glasgow, for Northum- 
berland, Durham, Westmorland and Cumberland. 








Launcn or H.M.S. * Pewevore.’’——H.M. light cruiser 
Penelope was launched from the Belfast Yard of Messrs. 
Harland and Wolff, Limited, on October 15. The vessel 
is stated to be the first warship to be built in Belfast 
since the war, and to be, in fact, the first complete war- 
ship to be constructed in Belfast except under the stress 
of war. She is of the Arethusa class, with a standard 
displacement of 5,200 tons ; her length is 500 ft., and her 
beam 51 ft. Her turbine propelling machinery will 
develop 64,000 h.p., 
of 32) knots The 
six 6-in. guns and a 


Penelope's armament 


number of 


comprises 


machine guns, &c 
of being launched from a catapult. 
recall that her keel was laid in May, 1934, by H.R.H. 
the Duke of Gloucester, who was then on a visit to 
Northern Ireland as Earl of Ulster. It is anticipated 
that the vessel will be completed in the autumn of 1936. 


It is interesting to 


Sorip-Forerp Bot.exk Drums ror CANADA.—Mesars 
English Steel Corporation, Limited, Vickers 
Shettield, have recently obtained an order for six solid- 
forged boiler drums from Messrs. Combustion Engineer- 
ing Corporation, Limited, Montreal, for two boiler plants 
which are being installed at the Ford Works at Walker 
ville, Ontario. 
of their type to be erected in Canada. 
the size of the drums may 
that the three steel ingots required for each of the two 
approximately 68 tons, 48 tons, and 
A point of interest is that very 


Some conception of 


seta weighed 
19 tons, respectively. 


urgent delivery requirements were laid down and these, | 


it 1 gratifying to note, were fulfilled with a wide margin 
to spare. This accomplishment, we are informed, has 
been rendered possible by the recent complete modern- 
isation of the steel-melting, forging, heat-treatment and 
machining shops at the Vickers Works. Several of 
these new shops, it will be recalled, have been described 
in our columns 


Barrisa Founpry Scnoor.—We have referred on 
several occasions to the establishment, at Birmingham, 
of the British Foundry School, and quite recently—on 
page 203 ante--we published a letter received from the 
chairman and treasurer of the governing body, pointing 
out that five more students were required to ensure the 
opening of the School. We now learn that eleven stu 
lentes have registered for the first session of the School, 
which opened on October 15, and that Mr. James Bam. 
ford has been appointed lecturer-in-charge. 
tunately, the sum of 97/. is still required to make up 


the 500!, constituting the contribution of industry to the | 
first year's working of the School, and an appeal is being | 


made to firms who have not yet contributed to give 
their help to the scheme. 


have already given their support to the School, and we 
feel sure that contributions fom the remainder, and also 
from many others who will derive direct benefits from the 
scheme, would be a gesture much appreciated by the 
School authorities. 


Davies in the Department of Civil and | 


Wacon Company, | 
Limirep, East Moors-road, Cardiff, and Messrs. We.su | 


which will give the vessel a speed | 


4-in. high-angle guns, | 
she will also carry a seaplane capable | 


Works, | 


These boilers, it is understood, are the first | 


be obtained from the fact | 


Unfor- | 


We note that of the ten firms | 
and administrations who have nominated students, several | 
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Messrs. LEYLAND Morors, Liurrep, Kingston-on- 
Thames, have received an order for seven Diesel-engined 
rail cars from the Government of New Zealand.- This, 
we understand, is the first of a series of similar railway 
contracts from the Dominion. 


Messrs. Davey, PAXMAN AND CoMPANY (COLCHESTER), 
Limrrep, Standard [ronworks, Colchester, have supplied 
the auxiliary machinery for the vessel Anglian Coast. This 

|}comprises two of their Type-5RQ, high-speed Diesel 
| engines driving 35-kW, 220-volt, generators supplied by 
Messrs. Campbell and Isherwood. The machines will 
| furnish all the current for power and light on board at 
| sea, and power for the winches when in port. Similar 
units have been supplied to several other vessels. 


Messrs. THe Trussep Concrete Steet Company, 
| Limrrep, Thames House, Millbank, London, 8.W.1, are 
| constructing a number of reinforced-concrete frame 
buildings in various parts of the country, including an 
jelementary school at Shoreham, Sussex, a hotel at 
Greatstone, Kent, and a hospital at Chiswick. They are 
| also responsible, as reinforced-concrete engineers, for the 
| construction of shops and flats at Bangor, and for 
buildings for the London Hospital, Whitechapel, E.1. 


Messrs. THe Norta-EasteRN MARINE ENGINEERING 
Company, Limrrep, Wallsend-on-Tyne, are to construct 
the engines of two steamers, each of 8,600 tons, to be 
built by Messrs. R. anp W. HawrnHorn, LESLIE AND 
Company, Limrrep, Hebburn-on-Tyne, for Messrs. Joseph 
| Constantine Steam Ship Lines, Limited, Middlesbrough. 
| The propelling machinery will comprise triple-expansion 
| engines working in conjunction with a Hawthorn- 
| Gétaverken exhaust-steam turbine. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department, at the above address, 
the reference number being quoted in each case. 

Belting, hair, balata, leather, rubber and silk. Argen 
tine State Oilfields, Buenos Aires; November 138. 
(T.Y. 5,391.) 

Structural Steelwork for a new coaling plant at Klerks 
dorp. South African Railways and Harbours, Johannes. 
burg ; December 2. (T.Y. 5,392.) 

Travelling Crane, 7}-ton, hand operated, and a crane 
gantry. South African Railways and Harbours, Johannes- 
burg; November 18. (T.Y. 5,395.) 

Electrical Equipment, comprising cables, transformers, 
poles and stays, motors, meters, demand indicators, 
time switches, and lamps. Municipality of Port Eliza- 
beth, South Africa ; November 14. (T.Y. 10,167.) 

Telephone Cable, one mile, 14-pair, lead-covered, 
paper-core, trunk-type; and one mile, 28-pair, lead- 
covered, tinned, enamelled, double silk and wool- 
covered ; November 14. (T.Y. 10,171.) Also 15,180 ft. 
of 300-pair and 11,385 ft. of 1,000-pair paper-insulated, 
lead-covered telephone cable; November 18. (T.Y. 
10,172.) Post and Telegraph Department, Wellington, 
N.Z. 

Battery Plates, 26 sets for a 350-ampere-hour secondary 
battery consisting of 23 main and three end cells. Post 
and Telegraph Department, Wellington, N.Z.; January 
21, 1936. (T.Y. 10,175.) 

Solder, resin-cored, 6,000 Ib. 
Department, Wellington, N.Z. ; 
5,397.) 

Machine Tools, comprising a piston-ring hammering 
machine, and a tyre-rolling machine for securing retaining 
rings of specified tyres. Indian Stores Department, New 
Delhi; November 5. (T.Y. 5,398.) 

Omnibus Chassis. Tramway Board, 
N.Z.; November 16. (T.Y. 5,399.) 

Transformers, three, 750-kVA, oil-immersed, self-cooled, 
single-phase. Public Works Department, Wellington, 
N.Z.; February 4, 1936. (T.Y. 10,176.) 

Switchgear and Metering Equipment, 11 kV, for the 
Paraparaumu substation of the Mangahao power de- 
velopment scheme. Public Works Department, Welling- 
ton, N.Z.; February 4, 1936. (T.Y. 10,177.) 


Post and Telegraph 
November 28. (T.Y. 


Christchurch, 








NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scottish Steel Trade.—A very satisfactory tone has to 
be reported in connection with the Scottish steel trade, 
and specifications are coming in very freely. At most 
of the works in the Glasgow area activity is general 
and plant is being operated to the full extent. Ship- 
building material is once again in better demand, while 
structural steel producers are busier to-day than they 
have been for some years, and although most of the 
demand is on home account, there are a number of export 
orders on hand. In the black steel-sheet trade, employ- 
ment is still good and home consumers are taking 
a large tonnage. Export business, however, is not very 
bright, although some makers have recently been 
booking more orders. Firm prices prevail and the 
following are the current market quotations :—Boiler 
plates, 91. 58. per ton; ship plates, 8/. 15s. per ton; 
sections, 81. 7s. 6d. per ton; black-steel sheets, } in., 
8l. 10s. per ton, and No. 24 gauge, in minimum 4-ton 
lots, 11l. per ton; and galvanised corrugated sheets, 
No. 24 gauge, in minimum 4-ton lots, 13/. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—The improvement in buying 
in the malleable-iron trade of the West of Scotland is 
well maintained, and a fairly satisfactory state is general. 
The re-rollers of steel bars ‘are also more favourably 
placed at the moment and the outlook is considered 
to be much better. Prices are steady and are as follows: 
Crown bars, 9/. 15s. per ton for home delivery, and 
91. 5s. per ton for export; and re-rolled steel bars, 
8l. 12s. per ton for home delivery, and 7/. 10s. per ton 
for export. 

Scottish Pig-Iron Trade.—Active conditions still rule 
in the Scottish pig-iron industry and the current output 
is going steadily into consumption. A wave of pros 
perity is in evidence at the present time and it appears that 
this state is likely to continue for a time. Prices are 
strong and the following are the market quotations : 
Hematite, 73s. 6d. per ton, basic iron (less rebate). 
70s. per ton, both delivered at the steel works; and 
foundry iron, No. 1, 72s. 6d. per ton, and No. 3, 70s. per 
ton, both on trucks at makers’ yards. 








Tre Ilutcmmnatinc Encrnerertnc Socrery.—It was 
announced at the opening meeting of the Illuminating 
Engineering Society, 32, Victoria-street, London, 8.W.1, 
held on October 8, that the Leon Gaster Memorial 
Premium has been awarded to Mr. H. N. Green for his 
paper on “ Recent Developments in Airway and Aero 
drome Lighting.” A new award, created for the en- 
couragement of younger members, was also announced. 
This, the Silver Jubilee Commemoration (1934) Award, 
which is open to members or affiliated students under 
26 years of age, has been awarded to Mr. Ralph Hopkin. 
son, for a contribution entitled “The Photographic 
Representation of Street-Lighting Installations. 
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NOTES FROM SOUTH YORKSHIRE. | conclude the shipment season, which will end next 


SHEFFIELD, Wednesday. 

Iron and Steel.—Further progress is reported by several 
branches of the local staple trades. The steel-melting 
departments are accounting for big outputs of raw 
and semi-finished materials. Basic billets continue in 
exceptionally heavy demand, and some works are 
experiencing difficulty in keeping pace with contracts. 
One of the biggest producing firms in this country, having 
a large area of plant in this district, last year turned out 
1,350,000 tons of steel. The firm reports that this 
figure will be eclipsed this year with a margin to spare, 
and that the production of pig-iron and coke is also 
greater than a year ago. There is an improving market 
for strip of all kinds, and structural steel is a steady 
medium. The Air Ministry has placed an order in this 
area for a heavy tonnage of structural steelwork for three 
new aeroplane hangars. Rolling mills, forges, and 
press shops are all doing well. An active market prevails 
in most classes of scrap. Dealers, however, do not find 
this improved trade as beneficial as appears on the 
surface. They complain of the narrow margin of profits 
available on factored serap, owing to keen competition 
and continued low prices, notwithstanding the extra- 
ordinary demand. Increasing imports of scrap also 
tend to affect the position adversely. A healthier 
state of affairs prevails in the heavy machinery and 
engineering branches. One firm specialising in the pro- 
duction of hollow-forged boiler drums has booked an 
order from Canada, which is mentioned on the opposite 
page. Sheffield works expect to supply much of the 
steel and machinery required in connection with the 
building at Clydebank of two cargo vessels for the New 
Zealand Shipping Company. British collieries are not 
buying anything like their normal supplies of coal- 
cutting machines and related equipment. Improving 
business is being done in railway rolling stock. Armament 
works are slightly busier. Agricultural machinery 
requirements show a seasonal decline. The special-steel 
branches are accounting for increasing outputs. Sheffield 
works will supply a lot of the high-grade steel required 
in connection with the building of a’ new one-million 
pounds cruiser for the Argentine. The tool trades are 
busily employed. 

South Yorkshire Coal Trade.—The inland market has 
taken on a@ more active appearance, but overseas require- 
ments show little change. A few more inquiries are 
circulating, but they do not represent a very big tonnage 
in the bulk. Steam coal is in demand. Iron and 
works are consuming heavy tonnages of fuel. 
Electricity and gas works are also buying more freely. 
There is an improving call for small coal. Blast-furnace 
coke is leaving this area in bigger tonnages. Foundry 
coke is steady. Gas coke is moving freely. The house 
coal market has undergone little change. Quotations 
are: Best branch hand picked, 23s, to 24s. ; Derbyshire 
best house, 18s. to 2ls.; Derbyshire best brights, 16s. 6d. 
to 18s.; best screened nuts, 16s. to 17s. ; small screened 
nuts, 158. to 15s. 6d.; Yorkshire hards, 16s. 6d. to 17s. ; 
Derbyshire hards, 16%. 6d. to 178.; rough slacks, 8s. 
to 9s.; nutty slacks, 7s. to 8. 6d. 


steel 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

South Wales Coal Trade.—A period of tribulation has 
been lately experienced in the South Wales coal trade. 
The “ stay-in ’’ strike which commenced so suddenly at 
Nine-Mile Point Colliery on Saturday, October 12, spread 
through the district until some 40,000 miners, or nearly 
one-third of those employed in the coalfield, were 
involved. The special delegate conference held on 
Monday, October 14, was adjourned until Wednesday, 
October 16, for the purpose of the delegates returning to 
the lodges and securing definite instructions as to their 
policy. The delegate conference on Wednesday decided 
that the “ stay-in ’’ strike should not be recognised and 
that the strikers should be called upon to leave the pits 
and their sympathisers ordered to return to their 
employment. The strikes, however, extended through- 
out the week, and although the strikers at the original 
striking place, Nine-Mile Point Colliery, left the mines, 
the owners having intimated that they intended to close 
them down for a period, the position did not improve 
elsewhere. On Monday last a second delegate con- 
ference, after further consultations with the lodges 
decided that the stay-in strike should be abandoned, 
the men ordered from the mines, and that all above- 
ground strikes in sympathy should be terminated. 
Most of the strikers above ground have obeyed this 
second decision, but a number of the stay-in strikers 
have persisted in their attitude, thus keeping the pits idle, 
so that it is impossible yet to announce the return of the 
men to work. It is, however, noteworthy that the 
shipments of coal and coke, including bunkers, from the 
Welsh ports of the Great Western Railway last week, 
which amounted to 435,900 tons, were the highest for 
any week since May last. This was rendered possible 
by the fact that many delayed vessels had arrived, and 
there were also a number of extra cargoes required for 
Egypt There were heavy stocks of large coals standing, 
which could be drawn upon, but the stoppages at the 
mines caused a decided shortage of small coals and made 
' almost impossible to obtain sized descriptions for 
which there was a pressing demand. The shortage of 
small coals caused a temporary suspension of work at 
the Crown Patent-Fuel Works. This week a general 
shortage has followed. If it is possible to overcome 
the labour troubles, there should be a fair activity in 
the Welsh coal trade over the remainder of the year. 
The big Egyptian orders have given a much im 








;}month. The Brazilian Central Railways are on the 
market for 50,000 tons to 80,000 tons of Welsh coal for 
delivery over three months. 

Iron and Steel.—tIn the iron and steel and allied trades 
the activity in evidence has been very well maintained 
with the prospect of a further improvement to come. 
There is, naturally, much interest in the decision of the 
Board of Trade and the Ministry of Labour to receive 
deputations from the Newport Chamber of Commerce and 
a number of influential bodies with the object of securing 
Government assistance for the reopening of the Ebbw 
Vale Iron and Steel Works, closed about seven years 

. The Monmouthshire County Council, the Newport 
Town Council, the Iron and Steel Trades Federation, the 
Allied Skilled Trades Association, and other bodies will 
be represented. It is interesting to note that the first 
cargo of about 1,100 tons of wire rods produced at the 
new works of Messrs. Guest, Keen and Nettlefolds, 
Limited, at Cardiff, has been dispatched to Memel. 
These works adjoin the t steel works which Messrs. 
British (Guest Keen Baldwins) Iron and Steel Company, 
Limited, are erecting at Cardiff, and which, it is anti- 
cipated, are to be opened in the course of the next few 
months. About 5,0001. worth of steelwork for railway 
bridges will be shipped to New Zealand from Newport. 
In view of the very favourable position in the Welsh 
tinplate trade, and the limited sceclp custiinnal the Inter- 
national Tinplate Control Office has declined to permit 
further export orders for the remainder of this year. 
Existing contracts will be executed. The price of Welsh 
tinplates for export has been advanced to 18s. 9d. per 
standard box. A further advance in the price of steel 
tinplate bars is understood to be impending. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
Mrpp.essrover, Wednesday. 


The Cleveland Iron Trade.—The situation in the 
Cleveland pig-iron trade does not admit of extensive 
transactions. Producers are in a strong position. 
Virtually the whole of theit iron output is taken up 
as it becomes distributable, and they have practically 
no stocks. Much of the make is needed for use at 
producers’ own consuming departments, and nearly the 
whole of the remainder is absorbed by running contracts. 
British users who have to come on the market for 
—— are quite prepared to pay current prices for 
delivery over periods ahead. liveries to North of 
England consumers and to Scotland promise to increase, 
but there seems no likelihood of early improvement in 
shipments to overseas ports. A few hundred tons have 
been sold to Germany. Recognised market delivery 
prices are at the level of No. 3 quality at 67s. 6d. here, 
69s. 6d. supplied to North of England areas beyond the 
Middlesbrough zone, 67s. 3d. to Falkirk, and 70s. 3d. to 
Glasgow. 

Hematite—Buyers of East Coast hematite pig iron 
are keen to place orders on the terms that have ruled 
for some time, but makers have little iron to offer for 
early delivery and hesitate to enter into further extensive 
forward sales. Stocks are nearly all allocated for early 
use and steadily drawn upon. Home consumption is 
increasing, but obstacles to business with Continental 
customers still confine exports to narrow limits. A sale 
to Germany is included in the transaction that embraces 
the order for Cleveland pig. Fixed minimum quotations 
are at the equivalent of No. 1 description of iron at 
71s. for use on Tees-side, 72s. delivered to Tyneside, 
73s. 6d, delivered to various parts of Northumberland 
and Durham, 78s. 6d. to the Sheffield area, 84s. 6d. to 
Birmingham, and 74s. to Scotland. 

Foreign Ore.—Business in foreign ore is little apparent. 
Consumers are still well placed as regards supplies and 
are holding off the market. An impediment to the 
resumption of negotiations is the state of the freight 
market. Sellers quite expect to realise advanced prices 
when consumers return to the market. 

Blast-Furnace Coke.—Makers of Durham blast-furnace 
coke, while anxious to arrange new contracts, are not 
disposed to quote below the basis of good medium 
qualities at 19s. delivered to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers continue to turn 
out heavy tonnages. New orders for several descriptions 
of material are coming forward steadily. Makers of 
heavy steel have still to run plant at high pressure to 
meet demand. Subject to the usual rebates, quotations 


= 





for home consumption are: Common iron bars, 
9l. 12s. 6d.; packing (parallel), 8l.: packing (tapered), 
10l.; steel billets (soft), 5l. 12s. 6d.; steel billets 


(medium), 71. 2s. 6d.; steel billets (hard), 7/1. 12s. 6d. ; 
iron and steel rivets, 111. 10s.; steel boiler plates, 
91. 58. ; steel ship plates, 81. 15s. ; steel angles, 81. 7s. 6d. ; 
steel joists, 81. 15s. ; heavy sections of steel rails, 81. 10s, 
for parcels of 500 tons and over, and 9. for smaller lots ; 
and fish plates, 12/. 10s. Black sheets (No. 24 ga ) are 
1ll. 58. for delivery to home customers, and 9. 10s. 
f.o.b. for shipment abroad ; and galvanised corrugated 
sheets (No. 24 gauge) are 131. 5s. for delivery to home 
customers, and II. 10s. f.0.b. for shipment overseas. 
Scrap.—There is continued activity in the scrap 
market. Light cast iron commands 43%. 6d., heavy cast 
iron is fully 52s. 6d.; machinery metal readily realises 
54s. 6d.. and heavy steel is in demand at 52s. 








Norman Lockyer Lecrure.—The eleventh annual 
Norman Lockyer Lecture will be delivered by Sir Josiah 
Stamp, G.C.B., in the Goldsmiths’ Hall, Foster.lane, 





penition for steam coals, while in the anthracite section 
vere us a keen demand for shipments to Canada to | 


London, E.C.2, on November 13, at 4.30 p,m, The 
subject will be “ The Caleylus of Plenty.” 


NOTICES OF MEETINGS. 


InstrruTion oF MecHanicaL Enornerrs.—To-night, 
6 p.m., Storey’s-gate, S.W.1. General Meeting. Presi- 
dential Address by Col. A. E. Davidson. North-Western 
Branch: Thursday, October 31, 7.15 p.m., Engineers’ 
Club, Manchester. ‘“‘ Aeroplane Construction,” by Mr. R. 
Chadwick. Institution: Friday, November 1, 6 p.m., 
Storey’s-gate, S.W.1. Extra General Meeting. ‘‘ Strength 
of Metals under Combined Alternating Stresses,’ by 
Dr. H. J. Gough. Western Branch: Friday, November 1, 


7 p.m., The Merchant Venturers’ Technical College, 
Bristol. “ Some Aspects of Metallurgy,” by Mr. W. H. 
Dearden. 


INstiIruTION OF ELecTricaL ENGINEERS.—Monday, 
October 28, 7 p.am., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on “Can We 
Practice what We Preach?" to be opened hy the 
President. North-Hastern Centre: Monday, October 28, 
7 p.m., Armstrong College, Newcastle-upon-Tyne. 
‘** Recent Progress in Induction-Motor Construction,’ by 
Mr. L. H. A. Carr. North-Midland Centre: Tuesday, 
October 29, 7 p.m., The Hotel Metropole, King-street, 
Leeds, 1. ‘The Droitwich Broadcasting Station,” by 
Sir Noel Ashbridge and Messrs. H. Bishop and Bb. N. 
MacLarty. Scottish Centre: Tuesday, October 29, 
7.30 p.m., The Institution of Engineers and Shipbuilders 
in Scotland, 39, Elmbank-crescent, G w, C.2. Chair- 
man’s Inaugural Address by Mr. J. B. Mavor. /rish 
Centre: Thursday, October 31, 6 p.m., Trinity College, 
Dublin. Chairman’s Address, by Mr. W. Storey. lest 
Wales (Swansea) Sub-Centre: Thursday, October 31, 
6.30 p.m., The Central Hotel, High-street, Swansea. 
Chairman’s Address, by Mr. C. G. Richards. T'rans- 
mission Section: Friday, November 1, 6 p.m., The 
Georgian Restaurant, Messrs. Harrods, Limited, Knights- 
bridge, S.W.1. Conversazione and Exhibition. Meter 
and Instrument Section: Friday, November 1, 7 p.m., 
Savoy-place, Victoria-embankment, W.C.2. ‘The De- 
sign, Construction and Testing of Voltage Transformers,” 
by Mr. J. H. Buchanan. 

Roya Instrrution.—Tuesday, October 29, 5.15 p.m., 
21, Albemarle-street, W.1, ‘“ Physical Astronomy,” by 
Sir James Jeans. Friday, November 1, 9 p.m. “ The 
Liberation of the Electron,” by Mr, C, C. Paterson. 

InstrruTIoN oF AvToMOBILE ENGINEERS.—Derby 
Centre: Tuesday, October 29, 7.30 p.m., The Technical 
College, Green-lane, Derby. Presidential Adcress, by 
Mr. A. J. Hancock. Also at the Birmingham Centre : 
Wednesday, October 30, 8 p.m., The James Watt 
Memorial Hall, Birmingham. Also at the Manchester 
Centre: Thursday, October 31, 8 p.m., The Engineers’ 
Club, Manchester. 

InstrrvutTion oF Crvin Enerneers.—Birmingham and 
District Association: Thursday, October 31, 6 p.m; 
The James Watt Memorial Hall, Birmingham. Chair- 
man’s Opening Address: ‘ Machines and Communi- 
cations,” by Mr. Cecil H. Bailey. 

Norra-East Coast InstrruTion oF ENGINEERS AND 
Suipsuitpers.—Friday, November 1, 7 p.m., The Mining 
Institute, Newcastle-upon-Tyne. Fourth Andrew Laing 
Lecture : “*‘ Heavy-Oil Engines for Ship Propulsion,” by 
Eng.-Commr. C. J. Hawkes. 


For Meetings of other Societies and of Junior Sections 
see page 2 of Advertisements. 








RunNING-IN oF INTERNAL-COMBUSTION ENGINES. ~ 
Messrs. Brown Brothers, Limited, Great Eastern-street, 
London, E.C.2, have sent us a small brochure, published 
by Messrs. E. G. Acheson, Limited, Thames House, 
Millbank, London, 8.W.1, and dealing with the running-in 
of internal-combustion engines. The author, Dr. A. H. 
Stuart, deals in a very thorough and interesting manner 
with the whole subject of lubrication, and describes the 
nature, properties and uses of colloidal graphite. Prac- 
tical hints and advice on the running of an engine in its 
early life, and the maintenance of the engine after the 
running-in period, are then given. We are asked to 
state that copies of the brochure may be obtained on 
application to Messrs. Brown Brothers. 

Tae Water Suppty or Liverroou.—The total quan- 
tity of water drawn from all the sources of supply at the 
disposal of the Liverpool Corporation Water Works 
during the year ending March 31, 1935, was 14,315 million 
gallons. This was approximately 12} per cent. leas 
than the previous year and the average for the preceding 
five years. It is stated in the annual report of the 
Water Engineer that the reduction was due to the 
response made to appeals for economy in the use of 
water. Moreover, restrictions on the use of hosepipes 
were continued up till the end of November, 193¢. 
Work on the further development of the third instal. 
ment of the Vyrnwy Aqueduct is being actively pursued, 
On the Norton-Prescot section, the length of third main 
between Cuerdley valve house and Rainhill valve house 
was completed in January, and, by means of the cross- 
over connections to Nos. 1 and 2 mains, an additional 
supply was obtained. Work on other sections is pro- 
gressing. Within the City of Liverpool and its suburbs, 
and in Chorley, the total length of new distribution and 
service mains laid during the 12 months under review 





was 24 miles 306 yards. Of this ~~. 9 the Corporation 
housing schemes were responsible for 3,616 yards of 
4-in., 5-in., and 6-in. mains. Lieut.-Colonel J. R. David- 


| son, C.M.G., relinquished the position of Chief Engineer 


on May 31, 1934, after forty years’ service with the 
Water Department (including twenty years as Chief 
Engineer), and took up the appointment of Chief Engineer 
to the Metropolitan Water Board. He was succeeded by 
Mr. F. Hibbert. 
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ENGI NEERING. | CONTENTS. engine, say, consists of a number of parts each of 

E which is composed of materials having different 

Offices for Publication and Advertisements, | . Hydro-Eloctsi ; AGE | elastic properties with respect to the wave-motion, 

35 and 36, Bedford Street, Strand, London, W.C.2. |) “autet Hydro-Biectric Development (Illus.) 435 | it is seen that in the course of transmission a stress- 

| The National Physical Laboratory (Jilus.) 438)... ‘ . : . 

We desire to call the attention of our readers to) o. ... in the Tyres of I ive W wave is subject to the effects of reflection and dis- 

the fact that the above is our SOLE ADDRESS, | tresses in the Tyres of Locomotive Wheels 439 torti ‘ Bi. leew: Ghbnulaein -cosier’ tht 
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a re LONDON. Q * | Labour Notes ’ 443 | a wave is more or less reflected at points where a 

ir i N — TEMPLE BAR 3663 2 li |The International Building, Rockefeller Centre, sudden change of cross-section occurs, such as is 

[eLEPHONE NuMBER—TEMPLE B£ 663 (2 lines) ew + a aang seargsitifateere 444 | represented by a massive coupling, or a flywheel, 

; | Speen Soe eT }on a shaft. The possible importance of the matter, 
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Foreign and Colonial subscribers receiving incom- |The British Association Meeting at Norwich 454|of change of the sectional area reckoned in the 

plete copies through newsagents are requested to| The Late Mr. E. T. Elbourne, M.B.E... 456 | direction of propagation. We may thus say that, 


communicate the fact to the Publisher, together wit! 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 


Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the | 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. | 
When an advertise- | 
ment measures an inch or more the charge is 12s. per | 
inch. Payment must accompany all orders for single | 
advertisements, otherwise their insertion cannot be | 
Terms for displayed advertisements on | 
the wrapper and on the inside pages may be obtained 
The pages are 12 in. deep and 9 in. | 
wide, divisible into four columns, of 2} in. in width. 
Serial] advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 


The line averages seven words. 


guaranteed. 


on application. 


guaranteed. 
TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than mid-day on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 
ing, otherwise they will be taken as correct. 


All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 
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1! The Control of Street Lighting by Photo-Electric 


' | what streamlines are to the student of hydro- 
Relays (Illus.) 


456 | dynamics, the configuration of the colour-bands 


The Duraspray Rust-Proofin y Process 56 . : : : 

The Pieseen Position of Television (Illus.) 457 paerbee photo-elastic model is to an engineer inter- 
i}-in. Bar Automatic Lathe (Ilus.). 459 | ested in the transmission of stress-waves through 
| Notes on New Books 46] | metals. From this point of view the purpose of a 


| fillet resembles that of the divergent connection 
461 | used to join hydraulic mains of different diameters, 
462| and an interesting, but minor, problem is to be 
Plate-—-THE PRESENT POSITION | found in the determination of the most effective 
OF TELEVISION | form of fillet, which would not necessarily consist 
mt ny | of a curve having a constant radius. 
St at | In view of the comparatively long time required 
Y nd | to complete a failure due to fatigue stresses on 
E N 5 | N E Ek R] N ty | machinery, it is not inconceivable that subsequent 
research would reveal what may be called, for want 
FRIDAY, OCTOBER 25, 1935. | of a better term, a factor of “ capacity,”’ which would 
| connote the quantity of energy involved in the waves 
TAT vi ee propagated through an elastic system before rupture 
No. 3641. | took place. That factor would include the variables 
defining the crystalline structure of the metal, the 
‘. ; law of variation of the alternating or periodic load, 
THE FAILURE AND BREAKDOWN |and the form or configuration of the system as a 
OF MACHINERY. | whole. Questions concerning configuration would 
ee deli eee alk te Meu J _| for example, enter into the consideration of the two 
_ PERUSAL of the annual reports of our engineer-| .ose, of failure of boilers having drums of non- 
ing insurance companies conveys the impression | .i+ular form, which are referred to in the recently 
that the engineer, like his medical colleague, has, | issued Technical Report of the British Engine, Boiler 
something to learn from the records of post mortems,| 114 Electrical Insurance Company, Limited. The 
provided that due account is taken of the fact that boilers were respectively fourteen years and cight 
an error of judgment —- the part of an engineer | vears old, and in both instances the material proved 
does not always meet with the sympathy accorded | to be of good quality. The investigators arrived 
asin untont apts SREP. OP Wee expressed long | a¢ the conclusion that failure was due to the faulty 
ago in Greek by Nicarchus, who observed that | design arising from the presence of “ steps ”’ on the 
| tube-plates in the first case, and in the second case 
| to the effect of numerous corroded cracks that were 
The investigators whose work forms the basis of | found on the water-side of the internal rib formed 
such reports play the réle of the anatomist, com-| by the deviation from the usual circular cross- 
| pared with whom the practising engineer is the| section. In operation a boiler is in general subject 
| physiologist ; the former tends to conduct his! to the effect of a fluctuating steam demand, and this 
| investigations under statical conditions, while = implies that a stress of corresponding variation acts 
latter must consider a machine as a complete system | on the boiler as a whole. Thus it is possible that 
in motion. The difference involved in the two|the corroded cracks were partly the effect of the 
| standpoints is of some practical importance, as not | actual cause of breakdown, which was doubtless 
|infrequently the object of investigation in a|the want of symmetry in this case. Hence in 
laboratory is, quite contrary to general belief, not | order to examine the problem with respect to main- 
the cause itself, but an effect of that cause. The | tenance, as well as design and construction, experi- 
| point may be elucidated by taking a broad view of | ments with models of complete boilers would pro- 
| the matter. |bably afford a means of obtaining information 
| With advance of engineering science, the subject |supplementary to that contained in this most 
pee the strength of materials gradually merges into | instructive publication. In proceeding along these 
| problems relating to the phenomena of fatigue and | lines an attempt might be made to answer the 
| their influence on the strength of a metal at a given | question whether the effective life of a given boiler 
| period of its history in service, since there cannot | could be expressed in terms of the above-mentioned 
| be many practical instances: of statical loading. | factor of capacity. 
| This way of approach leads to the consideration of | From the maintenance, in contrast to the aca- 
| the propagation of the stress-wave implied in the | demical, point of view, the former of which is the 
| action of an alternating or periodic load on a machine | principal concern of engineers, fatigue tests with 
lor structure. In these circumstances the chief | models of complete systems working under given 
aim is to trace, from the source to the boundary of | conditions should yield valuable information on 
|the material under stress, the transmission of the | what may be referred to as the endurance limit of 
| stress associated with a specified type of wave. | the machine regarded as a unit. Taking, by way of 
| When account is taken of the fact that the system | illustration, a marine engine operating under severe 


{exemplified by the complete mechanism of an | conditions, the anxiety of the responsible engineer 
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| “ The patient surely had been lame for life, 
So Scalpel, pitying, killed him with his knife.”’ 











would be somewhat lessened if he knew which was |} 
the weakest part of the installation, and the one 
most likely to fail first. The suggested procedure | 
may seem to be prohibitively expensive ; on the | 
other hand, use might be made of machinery that 
otherwise would be broken-up under the hammer. 
Further, the diagrams obtained with instruments 
during such investigations would be of some service 
in deciding on the most appropriate kind of test to 
be used in the laboratory, since the manner of load- | 
ing in a test should bear some relation to actual 
conditions. For example, it would be instructive 
to know in what circumstances the conditions of | 
the Izod test are simulated in practice. 

The introduction of welding into machine con- 
struction has produced a possible new source of 
failure, as is demonstrated by the details given in 
the report under notice, concerning the failure of | 
a motor shaft, due to the effect of the welding-on 
of fan-blades. Here, rupture occurred on the shaft 
at the root of one of the blades, after 12 months’ 
service, and it is reasonable to assume that the 
velocity of rotation was fairly uniform, since the 
shaft was driven by an electric motor. Moreover, 
it was found that independent cracks had started 
in line with five of the six blades, so that the trouble 
was not confined to one weld that might have been 
faulty. Although the metal proved to be sound, 
the break involved the tearing away of part of the 
shaft and a complete blade, whence it is possible 
to infer that the vibration of the rotating blades 
was the means of producing an increase of stress, | 
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way had undergone considerable distortion under | fact when it is remembered that the industrial power 
the effect of hammering action, but it would have | equipment of the country has been trebled since 
been instructive to have had information concerning | that time, and the population has increased by 
the direction of rotation of the shaft with respect | 10,000,000. Already we have in this country fuel 
to the damaged side of the keyway. That informa-|as cheap as it is likely to be obtained anywhere 
tion, along with a diagram showing the average | outside some of the great water-power countries, 
variation of the torque on the shaft, would be of | There is again the very important question of 
some value in investigating the transmission of the | safety to be considered. In manufacturing pro- 
stress-wave across the ruptured region. | cesses we may be able to pay a little more for fuel, 

It is, of course, necessary to carry out the standard | if necessary, because it is only one item of many, 
laboratory tests in addition to the suggested model | and frequently not a large one, in the total cost 
experiments, as is demonstrated by the useful | of a process, but we certainly could not afford to 
information given in the pages of the report devoted | find ourselves without fuel in the event of foreign 
to the description of failures due to the chemical jembarrassments. It has been very truly said 
embrittlement of boiler plates, and to the presence | that the measure of our oil importation is a measure 
of intergranular cracks on rivets. By means of | of our vulnerability. Coal is admittedly only one 
such tests the investigators have been enabled to| of our industries, and as Sir John points out, 
draw attention to the danger incurred in the treat-|‘* during the period that has witnessed the decline 
ment of feed-water with a compound composed of | of coal, new industries such as those concerned 
caustic soda and tannin, and also to the nitride| with motor transport, aviation, wireless, rayon 
needles associated with the intergranular cracks on|and petroleum have arisen. On balance, the 
the rivet-heads. | industry of the nation has increased in volume. 

Where, as in the case of the disc-wheel of turbines, | Industry is dynamic, not static.’’ Coal, however, 
the variation of load may be uniform about the mean | remains our greatest national asset. The pros. 
value compared with that of the driving force given | perity of the country has been built on cheap and 
by a reciprocating engine, faulty material may well | plentiful supplies, and it is hardly conceivable that 
operate over long periods before breakdown occurs. it is really in the national interest to let this great 
In these circumstances, with the usual design of | source of national wealth lie undeveloped and to 
wheels, the stress-wave associated with the inherent | rely upon fuel imported in merchant shipping from 
transverse and torsional vibrations of the disc| the ends of the earth. Parliament has given this 
would not produce any appreciable increase of | matter careful consideration, and has declined to 


stress about the mean value. A case in point is | countenance the destruction of the coal industry, 


due to the reflection of the stress-waves at the| brought before us in the report, concerning the | any more than that of the railways to the advantage 


interface of the welded and parent metals. The | failure of the wheel of a turbine that had operated 
phenomenon of reflection would be affected by the | for 23 years. This length of time is remarkable, 
emulsified condition of the pearlitic structure found | since the section of the wheel was found to be 
under each weld, for the original interfacial condi-| riddled with blowholes, some of which extended to 
tions are naturally modified by heat-treatment of | the periphery. One of the blowholes, at the rim, 
any kind, and by the presence of contraction cracks. | had been filled by fusion welding at the time of 
Such discontinuities in a metallic structure would | manufacture. in consequence of which contraction 
be partially removed by heat-treatment, but it is| cracks had formed. The material surrounding the 
not always easy to effect the necessary treatment | blowholes would, in the case of a symmetrical disc, 
where a large casting or shaft is involved, for which | afford considerable support to the defective regions, 
reason there is a need for research into the trans-| which would partly account for the long life under 
mission of stress-waves across the interface of | the specified conditions. 
welded materials. Remembering the informative paper recently 
The report also contains accounts of the failure of | contributed to the Institution of Mechanical 
shafts, in the consideration of which attention might | Engineers by Mr. L. W. Schuster, special interest 
be given to the examination of the transmission of | is attached to the subject-matter contained in the 
stress-waves along a shaft carrying a massive fly- second half of the report in question, in which the 
wheel, which, in acting as a reservoir of energy,| bend test is discussed at length. In due course 
imposes an alternating torque on the shaft. Since | maybe, Mr. Schuster will obtain and publish 
it is by no means easy to treat the practical problem }experimental data relating to the time factor 
along mathematical lines, it is very much to be | involved in that test. 
hoped that Professor Coker’s photo-elastic method 
will subsequently be applica ble to the general | BRITISH FUEL POLICY. 
problem of stress-waves. Such an experimental | 
procedure may elucidate the significance of the fact| [8 the course of his Presidential Address on 
that a number of the failures occurred on the shafts | October 9 to the Institute of Fuel, Sir John Cadman 
in the neighbourhood of a flywheel. or a crank-arm., | considered the problem of what was and should be 
which corresponds to a sudden change of load and | our national policy towards the two great sources 
of cross-section in the path of a wave travelling | of energy—coal and oil, and with the broad out- 
along a shaft. One of the breakdowns occurred | lines of his conclusion, it would be hardly possible 
with a triple-expansion engine coupled direct to a|to disagree. Whatever policy may be adopted 
generator, and fracture took place, after 13 years’ | must have in view the welfare of British industry 
service, across the crank-web nearest the flywheel. | and the manner in which that welfare can best be 
The working stress on the web was estimated to| served by fuel. The aim of British policy towards 
be 3,000 Ib. per square inch, which is not excessive | fuel, he said, should be to give British manufac- 
for the good quality of metal found in the crank, | turers every advantage that can be obtained from 
and the conclusion was arrived at that the trouble | ample supplies of cheap fuel. Sir John points out 
was due to unsatisfactory conditions of service, | that in the home market upward variations in the 
since the shaft had been thrown out of line by | cost of fuel may not be vital so long as foreign 
excessive wear on the bearing nearest the flywheel. | industries do not capture our market or depress 
On taking the complete engine as the unit for|it unduly, but in the foreign market, every item in 
investigation, it is seen that in the process of design }cost is of importance, and high fuel costs must 
full account had not been taken of the effect of the | increase selling prices and lead ultimately to a 
flywheel on the load acting on the bearing, the con- | decline in the export trade. 
sequence of which was the failare at the crank.| The main argument put forward, however, appears 
In another instance, rupture took place on a shaft | to us to suffer from certain limitations. It does not 
forming part of a crushing mill working under very | take into account a circumstance to which Sir John 
severe conditions, the break occurring across aj} himself has called attention, namely, the very 
keyway at which one of the naves was mounted ;| great increase in fuel-consumption efficiency that 
the crack developed slowly over half the cross-| has taken place since the war. The fuel technolo- 
section before causing final rupture. The engineers | gist, virtually unknown twenty years ago, may now 
found no reason to support the view that the trouble | be said to have come into his own, with the result 
was due to an ill-fitting key, or to torsional vibra- | that the home consumption of coal declined between 
tions, and, as in the previous case, the material was | 1913 and 1934 from 189,300,000 tons to 161,500,000 
of good quality. It is apparent from the photo-| tons, our consumption now being only equal to 
graph of the broken shaft that one side of the key-| that of the years 1895-1899. This is a very striking 








of road transport. It has accordingly been decided 
to subsidise, if the word may be deemed appro- 
priate, experiments designed to produce such oil as 
is essential from our own raw materials. The 
hydrogenation plant at Billingham, which has just 
been opened officially, and is referred to elsewhere 
in this issue, is the tangible expression of this 
decision. 

| It may be argued that the importation of oil, 
| and, indeed, the world consumption of oil, are 





really small, and have little actual influence upon 
|the coal trade, and figures can be adduced in 
| Support of this. For instance, considering fuel oil, 
|since that is the only oil that is burnt in direct 
| competition with coal, between 1932 and 1934 the 
|amount consumed in this country was but between 
|0-88 per cent. and 0-93 per cent. of the total fuel 
|employed. That may be so, but, on the other 
| hand, it is also to be noted that between 1914 and 
1934, quoting Sir John Cadman’s own figures, the 
tonnage of oil-burning steamships increased by 
over 15-fold to 19,885,000 tons, and the tonnage 
of motor ships increased 47-fold to 10,990,000 tons. 
| Such facts may merely presage what might also 
|occur on land within the next two decades if oil 
were to be imported at the present glut prices. 
There is, further, another side to statistical figures 
of this character. Between 1913 and 1935 th 
number of motor vehicles increased 9-fold to 
| 1,871,000, and within their short period of operation 
|the mileage flown by Imperial Airways, taking no 
account of other services, increased 45-fold to 
| 44 million miles. In these and other ways, we now 
|use annually some 8} million tons of oil products, 
| and it is not unreasonable that with the knowledge 
'of such facts the coal industry should begin to 
|change its mental attitude towards the utilisation 
lof coal. As was the case with gas and electricity 
| supplies, it has needed a powerful incentive such 
jas has been provided by the decline in output 
|since the war, and the use of oil fuel, to convince 
coal-owners that it is not sufficient merely to mune 
|the coal and put it into wagons. Parliament and 
|coal owners alike are looking to the development 
| of new processes for increasing the demand for coal. 
These processes aim at making coal or coal products 
the raw materials for new industries. Hydrogen® 
|tion is only one of these; others will doubtless 
| become evident in the course of time. Such pro- 
| cesses, if they are to be successful, must not only 
|operate with a reasonable degree of technical per 
| fection, but result in products capable of being 
| sold to the home consumer at prices which will not 
| put him at a disadvantage in the markets of the 
| world. Whether that can be done remains to be 
|seen, At present it cannot be said that a cas? 
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has been made out in favour of imported oil as 
being so essential to the national well-being that 
care should not be taken to preserve the coal 
industry. So far as costs and subsidies go, it may 
well be argued that research has not said the last 
word. Given time and opportunity, the past has 
repeatedly shown that the apparent impossibility 
of one day becomes the commonplace of the next. 
Subsidies are not in general to be recommended, 
but others have taught us that adequate protection 
and care must be bestowed upon young and nascent 
industries if they are to flourish, and that it is 
sometimes worth while perservering along these 
lines in order to found a great new industry that 
ultimately can take an important place in the scheme 
of national economy. It is not too much to hope 
that the encouragement that is now being given to 
coal-processing schemes may one day result in 
home conditions which will conduce greatly to our 
national well-being and security. 








NOTES. 
Tue THirp Worip PowrER CONFERENCE. 

Tur International Executive Council of the 
World Power Conference has unanimously accepted 
an invitation, issued by the State Department 
(Foreign Office) of the United States on behalf of 
President Roosevelt, to hold the third World 
Power Conference at Washington from September 7 
to 12, 1936. This Conference will constitute the 
third plenary meeting of the World Power Confer- 
ence, the first plenary meeting having taken place 
at Wembley, London, in 1924, and the second at 
Berlin in 1930. As our columns have borne 
witness, a number of sectional meetings have taken 
place at intervals, and the most recently organised 
of the series, the Chemical Engineering Congress of 
the World Power Conference, is to be held in 
london next June. The general subject to be 
discussed at Washington will be ‘‘ National Power 
Economy,’ and among the aspects to be treated 
are, physical and statistical bases; technical, 
economic and social trends; organisation of fuel 
industries and of gas and electric public utility under- 
takings ; public regulations ; national and regional 
planning; the conservation of fuel and water 
resources ; the rationalisation of distribution ; and 
national power and fuel policies. A further point 
of interest is that the second congress of the Inter- 
national Commission on Large Dams of the World 
Power Conference will be held in Washington at the 
same time as the plenary meeting. More detailed 
information regarding the two meetings will be 
issued in due course, meanwhile British participation 
is being organised by the British National Committee 
of the World Power Conference, 36, Kingsway, 
London, W.C.2. 


Tue INSTITUTION OF MECHANICAL ENGINEERS. 


It was fitting, as the President of the Institution 
of Mechanical Engineers, Colonel A. E. Davidson, 
DS.0., A.D.C., is a distinguished officer on the 
active list of the Royal Engineers, that the toast 
of “ The Institution ” at the annual dinner should 
be proposed by an officer, albeit of another branch 
of the Service. The dinner was held on Friday, 
Oetober 18, under the chairmanship of the President, 
who proposed the loyal toasts. These were responded 
to by H.R.H. The Duke of Gloucester, K.G., who 
then proposed “The Institution of Mechanical 
Engineers.” It was perhaps rather a risk, His Royal 
Highness said, to ask a cavalry officer to speak 
under such circumstances, and he, personally, was 
not looking forward to mechanical engineering in 
the form in which it would affect him. The cavalry 
was not, however, so pre-occupied with the stables 
as to prevent it realising that its concern with 
Mmechanisation was relatively small and that the 
life of the entire country to-day was dependent 
"pon a high standard of mechanical engineering 
which could only be attained and maintained by 
the existence of such a body as the Institution. 
By its concern for tuition and research it ensured 


* high standard of efficiency on the part of those |Exhibition in Manchester, Dr. R. Stradling said 
ne mechanical engineering, and endeavoured 
‘© employ the resources of chemistry and science 


U ring . 
: solving the never-ending problems confronting 


engine builders with 540,758 h.p.; Germany was 
second with 194,260 h.p.; Italy was third with 


The only other country to approach 100,000 h.p. 


at a conference held at the Building Research 


that the traditional knowledge of the building 
industry was craftsmanship designed to meet the 
human needs of protection chiefly from the weather. 


minded and thus increasing demands were made upon 
the Institution. The unique reputation of British 
mechanical engineering was its justification and 
reward. The President, in replying, alluded to the 
fact that H.M. The King was a life member of the 
Institution, and referred to the way in which the 
bonds of friendship and loyalty with the Dominions 
and Colonies had been cemented by visits of mem- 
bers of the Royal Family. The President then 
proposed the toast of “The Guests,” of whom 
there was a distinguished and _ representative 
gathering. This was responded to by the Right Hon. 
The Earl of Athlone, K.G., Chancellor of the Univer- 
sity of London. The final toast, that of “* Engi- 
neering and Empire,’ was proposed by Mr. Asa 
Binns, member of Council, and was responded to 
by the Right Hon. Lord Stonehaven, P.C., President 
of the Institution of Naval Architects. The evening 
terminated by a pleasant informal meeting of 
members and guests in a room adjoining the 
banqueting hall. 


THE WoRLD’s SHIPBUILDING AND MARINE 
ENGINEERING. 


The shipbuilding returns of Lloyd’s Register of 
Shipping for the third quarter of the present year 
show that the total gross tonnage of the 110 mer- 
chant vessels, of 100 tons gross and upwards, under 
construction in the United Kingdom on Septem- 
ber 30, was 530,554. Unfortunately, this total 
is less by 29,767 tons than that for the previous 
quarter, and is also 73,742 tons less than that 
for September 30, 1934. It is some consolation 
to note, however, that Great Britain is still respon- 
sible for 44-3 per cent. of the total tonnage under 
construction in the world’s shipyards, namely, 
1,197,969 tons, and that our figure of 530,554 tons 
is approximately equal to the aggregate tonnage 
building in the five leading shipbuilding countries 
abroad, namely, Germany, Sweden, Holland, Japan, 
and Denmark. Moreover, during the three months 
under review, 118,979 tons of shipping were com- 
menced in this country, representing an increase 
of 10,857 tons, compared with the total for the 
June quarter, and 112,840 tons were launched, a 
decrease of only 3,171 tons, as compared with the 
previous three months. In contrast with this 
state of affairs, 185,852 tons of shipping were 
commenced, and 150,627 tons were launched in 
foreign shipyards during the September quarter, 
showing, as compared with the June quarter, a 
decrease of 93,459 in the tonnage commenced, and 
of 56,347 in the tonnage launched. Again, the 
total of the merchant shipping under construction 
in foreign countries at the end of September, 
amounting to 667,415 tons, was about 54,800 tons 
less than that for the previous three months. Of 
the five leading shipbuilding countries abroad, of 
which mention has already been made, Germany, 
the first on the list, was the only one to record an 
increase, her total rising from 237,045 tons in the 
June quarter to 268,340 tons in the September 
quarter. The totals of the other four were smaller 
on September 30 than they were on June 30, 
Sweden registering 89,000 tons, against 94,473 tons ; 
Holland, 62,645 tons, against 75,446 tons; Japan, 
61,305 tons, against 65,970 tons; and Denmark, 
54,533 tons, against 65,753 tons. The total horse- 
power of marine engines either under construction 
or installed on board vessels on September 30, 
was 1,267,037 h.p. for the whole world. This 
was made up of 163,778 i.h.p., steam engines ; 
322,845 s.h.p., representing steam turbines ; and 
780,414 i.h.p., the aggregate for oil engines. Great 
Britain and Ireland headed the list of marine- 


113,200 h.p. ; and Sweden fourth with 103,765 h.p. 


was Japan, who was responsible for 86,500 h.p. 


Science aNnD New BuILpinc MATERIALS. 
In the course of an address which was delivered 


was not easy. Thus, one of the first things that 
had to be done was to translate the traditional 
knowledge which had been “ hammered out’’ by 
practical experience into scientific terms, and to 
do this was rendered more difficult by the 
fact that craftsmen carried out so much of their 
work instinctively. But until this translation had 
been accomplished it was almost impossible to 
judge whether new materials and preparations 
were good or bad. The technique of the crafts- 
man had been developed on the assumption that. 
the traditional material would not change. This 
was not true, for though a substitute might be 
perfectly good for certain purposes, it might prove 
a failure owing to the way it disturbed this technique. 
For instance, a certain mixture of plaster and 
lime was recommended for use on a new house 
with the proviso that only small batches must 
be mixed at one time, and that the board must 
be non-absorbent and be cleaned between each 
batch. Failure resulted because of the meaning 
attached to the word “clean,” it aot being under- 
stood that something more was required than 
getting rid of the major traces of the previous 
batch. Again, the difficulty of painting on plaster 
was largely due to modern conditions of rush. 
The traditional methods whereby months were 
allowed for drying out and a plaster was thus 
produced which could be quite easily painted, had 
been replaced by the practice of applying paint at 
once. The employment of Portland cement, instead 
of lime in making mortar, especially for the 
re-pointing of the brickwork of old buildings, had 
resulted in the salts contained in the bricks being 
unable to escape through the mortar, so that 
instead of the pointing decaying and falling out, 
the bricks or stones themselves failed. For these 
and other reasons the teaching of traditional 
technique was no longer sufficient. It might do 
more harm than good. Teachers must, therefore, 
keep themselves abreast of what research was 
bringing to light and act as interpreters not only 
to their students, but to the industry in their 
areas. 


Tue Nortu-East Coast INSTITUTION OF 
=NGINEERS AND SHIPBUILDERS. 


The economic problems affecting shipbuilding, 
more especially on Tyneside, formed the principal 
theme of the address with which, on October 18, 
Dr. John T. Batey, inaugurated his second year 
of office as president of the North-East Coast 
Institution of Engineers and Shipbuilders. After 
referring briefly to the successful celebration, during 
the past year, of the jubilee of the institution, and 
the manner in which the depressed area of the 
North-East Coast was adjusting itself to changing 
conditions by developing the manufacture of coal- 
cleaning plant, machine tools, and similar auxiliary 
equipment, Dr. Batey passed to a consideration of 
world trade and its reaction on the industry of 
shipbuilding. He attributed much of the depres- 
sion in shipping to the artificial restriction of trade 
between nations, and particularly to the narrow 
nationalism which imposed excessive tariff barriers 
against the free interchange of goods. If this 
condition could be ameliorated, he felt that trade 
would certainly improve, more ships would be 
required, and both shipping and shipbuilding would 
reap the benefit. While other nations continued 
to subsidise their shipping, however, Britain should 
follow suit, even though, in his opinion, the principle 
of subsidising by governments was basically un- 
sound ; otherwise, as the Hon. Alexander Shaw had 
pointed out in his chairman’s address to the share- 
holders of the P. and O. Company, there was grave 
danger that British ships might be able no longer 
to maintain their place on important routes which 
British enterprise had initiated. Such unfair 
competition must either be eliminated, or the 
British shipowner must be compensated against 
its effects. Recently, too, the difficulties of the 
shipbuilder had been augmented by the tendency of 
Germany and Italy to resort to trade by barter. 
In particular, the German government restrictions 
on the export of funds had forced British and 
other creditors to accept payment indirectly by 
ordering ships in German yards. As a result, the 
German shipbuilding industry was reported to have 








t. The world was daily growing more mechanically- 


To apply scientific research to such an industry 
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doubled its working capacity from the 25 per cent. 
level of a year ago, whereas new tonnage exported 
from British yards had shrunk considerably. The 
effective response to the British ‘Scrap and 
Build” scheme had been rather disappointing. 


| 
| 
| 
| 


| 


The latest return, published at the end of July, | 


showed that 28 applications had been made, pro- 
posing the building of 43 ships, but of these only 
10 had been approved, covering the construction 
of 13 vessels. He thought it surprising that no 
applications for reconditioning had received official 
approval, in view of the fact that some foreign 
owners had bought second-hand British ships and 
had them reconditioned, even, in some cases, to the 
extent of fitting new propelling machinery ; but he 
still hoped that some British owners would take 
advantage of the reconditioning proposals, and 
thus bring some work to the ship-repairers. The 
question of employment was still a serious one. 
lhe older generation of skilled artisans was dying 
out, and the younger men were not coming forward 
to take their places, preferring to seek a more 
immediate return for their work, rather than serve 
an apprenticeship to a craft trade and train them- 
selves for a better future which, their experience 


suyyested, might never come 








THE MOTOR EXHIBITION AT 


OLYMPIA. 


Wuewn discussing the last motor Nexhibition at 
Olympia, we commented on the fact that although 
design was then very fluid, the general tendency 
was for the more striking departures from conven- 
tion to be made abroad rather than in Great Britain. 
The tendency for British manufacturers to develop 
their designs along well-tried lines is even more 
in evidence to-day, and is shared by American 
manufacturers, while the other hand, makers 
on the Continent, and particularly in Germany, 
are making determined efforts to popularise both 
the rear-engine position and the front-wheel drive. 
These arrangements, although at first sight 
diametrically much in common, | 
as the aim in both cases is to produce a compact | 
motive unit instead of distributing the engine and 
transmission units over the whole car. Theoreti- 
cally, the idea is decidedly attractive, and appeals 
to the mechanical sense, as it lends itself to the rigid 
and accurate alignment of the mechanical compo- 
nents, and enables them to be more readily pro 
tected, results in compactness in design, and, 
finally, enables the remainder of the car to be 
regarded as a passenger-carrying trailer, in which 
consideration can be given to comfortable 
riding and the most convenient stowage of luggage. 
It is hardly necessary to discuss the disadvantages 
which appear when either of the two conceptions 
pass from fascinating drawing-board lay-outs to 
actual production, these disadvantages have 
frequently been discussed in our columns in the 
past, and were admirably summarised by Mr. 
Maurice Platt in a paper entitled “* The Possibilities 
of the Unorthodox,” read before the Institution 
of Automobile Engineers, in 1932. Of the two, the 
arrangement in which all the components 
located at the back of the car appears the more 
attractive proposition on general grounds, as it 
offers the possibility of an excellent driving position, 
locates all the noise and fume-producing elements 
behind, instead of the front of, the passengers, and 
eliminates the steering difficulties associated with 
front-wheel drive, but until the present, as indicated 
by actual production, the protagonists of the two 
systems appear to be fairly evenly balanced. The 
opinion may be hazarded that had either arrange- 
ment been normal p:actice in the early days of the 
industry, the custom of placing the engine in the 
front, the gear box behind it, and the final trans- 
mission in the rear axle, would never have achieved 
popularity, but this arrangement is now so firmly 
established, and has been developed to such a degree 
of perfection, that it will undoubtedly be exceedingly 
difficult to dethrone it. There is no justification for 
assuming, however, that such dethronement is 
impossible, though it may be doubted whether any 
of the designs of either front or rear units at present 
on the market will achieve this distinction. Although 
the idea may appear somewhat grotesque in relation 
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to private-car practice, a sounder principle of unit 
construction than any that have yet appeared 


on the touring-car market is incorporated in a| 


number of commercial vehicle designs, the motive 
unit and utility portions of the vehicle being inde- 
pendent, and only coupled through some form of 
tractive coupling. 

Apart from front-wheel drive and the 
engine position, the main point to which designers 
in all countries are devoting attention at the present 
time is the springing. Independent wheel suspen- 
sion is making steady and well over 
twenty British firms now offer chassis in which it is 
incorporated, including the new twelve-cylinder 
Rolls-Royce Phantom III model. Some designers 
are devoting attention to the possibility of utilising 
the heavy-oil, in place of the petrol, engine, but this 
movement is still in the very early stages, and at 
the moment, is little more than an interesting 
possibility. The primary consideration in the 
minds of those who are interested in this develop- 
ment is undoubtedly economy in running 
which are considerable even since the imposition 
of taxation on Diesel fuels. There can, however, 
be no guarantee that the tax on such fuels will not 
be increased if they should be largely employed for 
touring cars, and the future of the movement 
mainly depends on whether the inherent advantages, 
which the heavy-oil engine undoubtedly possesses 
over the petrol-engine for road vehicles, are sufficient 
to justify the large expenditure in time and money 
which would inevitably before the 
heavy-oil engine could be employed on an extended 
scale in touring-car The advantages 
and disadvantages of the heavy-oil engine are well 
known, and it will be sufficient to recall here that 
we gave a description, on page 426 ante, of a Thomas 
Special racing car fitted with a Perkins Wolf 
2,750-c.c. engine, on which a number of new records 
were recently set up at Brooklands, while on page 
416 ante, a description was given of a touring-car 
fitted with a 1,000-c.c. airless-injection engine 
marketed by Messrs. Victor Oil Engines (Coventry), 
Limited. Before discussing design tendencies, as 
indicated by the exhibits at Olympia, in more detail, 
a reference may be made to streamlining. The 
attempts made in the last year or two to market 
designs in which the forepart of the vehicle was 
have mostly been abandoned, 


progress, 


costs, 


be necessary 


practice. 


of streamline form 


}and the prevailing design for the larger cars is not 


inaptly expressed by the term “ turret top’”’ em- 
ployed by General Motors. The form of the turret 
is largely determined by the of the car, 
only permit of a gradual 
sweep down from the head to the rear bumpers 
in the largest models \s the length of the car is 
reduced, the curve becomes steeper, and in the 
light-car class it amounts to nothing more than 
a rounding off of the corner where the head joins 
the rear panel. The slope of the windscreen and 
the degree of rounding at the top follow the same 
tendency, the slope being greatest on the longest 
cars. The slope of the radiator and of the sides 
of the turret are generally governed by the same 
considerations, although a considerable number of 
firms retain a vertical radiator even on large models. 
Summing up the position, it may be stated that the 
movement in favour of a complete aerodynamic 
form has not proved justitiable by experience, but 
has resulted in a very 
forms high wind resistance without 
any corresponding advantages. and the removal 
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of needless excrescences 

Turning now to the models actually exhibited at 
the Olympia show, which opened on October 17 
and closes to-morrow, it is noticeable that the four- 
cylinder engine has retained its popularity, although 
the six-cylinder engine is still the most widely used 
unit. A more accurate guide to the actual position 


than the exhibits at Olympia is afforded by the} 


on the British market, and of these some 
50 per cent. are fitted with six-cylinder engines and 
32 per cent. with four-cylinder engines. Of the 
remainder, about J8 per cent. are fitted with eight- 
cylinder engines, while there are three twelve- 
cvlinder models and three two-cylinder models. The 
reduction in taxation, which came into force with the 
new year, has been reflected in an increase in engine 
sizes in the smaller models, accompanied by more 


cars 


rear- | 


elimination of | 
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|roomy bodywork, a movement which should assist 
our export trade and thus achieve the object of 
the reduction. Among the twelve-cylinder-engined 
chassis, one of the most interesting is the new Rolls. 
Royce Phantom III model, already referred to, 
The engine cylinders are arranged in two banks of 
six, inclined at 60 deg., and have a bore of 82-5 mm 
(3} in.). The stroke is 114-3 mm. (4 in.), sg 
'that the capacity is 7,338 c.c., and the rating jg 
| 50-7 hp. As many of our readers will be aware. 
Messrs. Rolls-Royce have had an exceptionally 
wide experiente in the construction of twelve-cylinder 
Vee-engines for aircraft, and, no doubt, the lessons 
gained from these engines have been carefully 
considered in laying out the new design. The 
arrangement of the cylinders in two inclined groups 
of six makes, of course, for compactness, and it js 
interesting to note, in this connection, that although 
the body length of the new car is the same as that 
of the well-known six-cylinder Phantom II, th 
wheel base is only 11 ft. 10 in. as compared with 
12 ft. 6 in. for the older model. Correspondingly, 
the overall length is 16 ft. 8 in. as against 17 ft. 2 in. 
The engine weight is kept down to a minimum by 
the employment of aluminium alloy for the cylinder 
blocks, cylinder-heads, and crank-case. The cylinder 
liners are of cast-iron and are of the wet type. The 
valves in both blocks of cylinders are operated from 
a single camshaft located between the two blocks, 
and a feature of exceptional interest in connection 
with the valve gear is that the correct clearance is 
automatically maintained on the tappets. This is 
effected by mounting the rockers on eccentric bushes, 
the latter being provided with short arms, the ends 
of which are io contact with a spring-loaded plunger. 
The springs are always tending to rotate the eccen- 
tric bushes in the direction to bring the rocker arms 
down on to the tappets, and thus take up any 
slackness which may develop. The plungers and 
springs are contained in small cylinders filled with 
oil, each cylinder constituting a dashpot which 
eliminates any tendency to clatter. The lubricating 
| oil leaving the rocker-lubricating system is fed into 
the dashpots, so that they are always maintained 
in a full condition. Four main carburettors are 
| fitted to the engine, together with a small auxiliary 
carburettor for idling and starting up. Another 
|interesting feature in the design of the engine is 
that the lubricating oil is fed at three different 
pressures to the bearings, those of the crankshaft 
and connecting rods being supplied at 50 |b. pet 
square inch, the overhead valve-gear bearings at 
10 lb. per square inch, and the timing-gear bearings 
at 1} lb. per square inch. The lower pressures are 
|obtained by the use of by-pass valves. As the 
adoption of independent front-wheel springing b) 
Messrs. Rolls-Royce may be said to put the seal 
on the arrangement, the design adopted by th 
firm may be described in some detail. The front 
member of the frame, which in effect constitutes the 
dead axle, is fabricated from pressings, and is ot 
broad and shallow form. Immediately above this 
member at each end are two casings which project 
through the frame-side members, to which they ar 
secured. The steering are mounted on 
brackets, the upper ends of which are connected by 
members of wish-bone form to horizontal shafts, 
parallel with the main axis of the car, and passing 
through the casings, while the lower ends are linked 
by radius rods to the two sides of the front-frame 
member. The elements referred to such 
proportions that the track remains constant as the 
wheels rise and fall, and the wheels remain at the 
normal angle when rounding a curve. The shafts 
passing through the casings carry vertical levers 
to which the coil reaction springs, together with 
the shock absorbers, are connected, so that both 
these components are totally enclosed and operate 
in oil. There is, of course, no tie rod, the drag-link 
on the steering gear being coupled to a bell-crank 
lever mounted on the top of the front frame member, 
and the steering arms being connected to the other 
arm of the bell-crank lever by rods on each side 
| The gear-box is a separate unit mounted on rubber, 
and is of the four-speed type with silent gears 
throughout, including the reverse. The universals 
on the propeller-shaft are of the needle-roller type 
and the final transmission consists of hypoid gearing 
'with the pinion offset below the centre line 
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crown wheel to permit of a low propeller-shaft. 
fhe rear springing follows the firm’s standard 
tice. The frame is of box section with cruci- 
form bracing. 
Among the eight-cylinder cars exhibited, the new 
3i-litre model introduced by Messrs. The Daimler 


Company, Limited, may be taken as typifying the | 


best modern practice. The car is designed to be 


exceptionally smooth and quiet in running, while | 


possessing rapid acceleration and a high maximum 


speed. It has many features in common with the 


firm’s 4°6-litre model of similar type, described in | 


ENGINEERING, vol. cxxxvii, page 522 (1934). The 
evlinder bore of the engine is 72 mm. (24 in.), 
and the piston stroke is 105 mm. (4$ in.), giving a 
capacity of 3,421 c.c. and an R.A.C. rating of 
72 hp. The fluid flywheel and four-speed 
pre-selective gear-box form one unit with the 
engine, mounted on rubber suspension. The 
special induction system developed for the larger 
model has been retained, and the valve gear, designed 
to ensure quiet operation, is also similar to that 
on the larger car. The front suspension is of the 
normal semi-elliptic type, and affords a good 
example of how this arrangement has been modified 
by the leading makers to give a low periodicity and 
smooth action with a minimum of pitching. This 
can only be effected if the springs are designed 
solely to take up road shocks, and are not called 
upon to resist braking reactions. In the Daimler 
car, these reactions are taken by radius rods, pivoted 
toa bracket on the main frame side member at one 
end and to an arm projecting above the spring | 
shackles at the other. The frame of the car presents 
a somewhat massive appearance, but is in reality | 
light, the side members being of welded box form. 
The usual cruciform member is employed, with | 
an additional cross brace in the centre. Built-in 
hydraulic jacks are standardised on the car. 

The majority of the eight-cylinder models 
exhibited have engines with the cylinders in| 
line, typical examples being the Daimler already | 
described, the Buick, Packard, Mercédés, Benz and | 
Bugatti. A new model with the cylinders arranged | 
in two banks of four is shown by Messrs. Riley | 
(Coventry), Limited. Although employed as early | 
a 1914 by Messrs. De Dion, this type of engine | 
has not been popular in the past for car work, the | 
advantage resulting from the reduced length being | 
tosome extent offset by the unusual width, w hich | 
makes it difficult to house, but it has, of course, | 
hen in use for some time on the well-known Ford 
V8. The Riley engine has a cylinder bore of 
0-32 mm. (23 in.) and a piston stroke of 95-25 mm. | 
3} in.), giving a capacity of 2,178 c.c. and a rating 
of 18-05 h.p. The two banks of cylinders are set | 
at 90 deg., and are cast in one piece with the crank- | 
The near-side bank is slightly behind the 
off-side bank, so that the connecting rods of corre- 
sponding pairs of cylinders do not lie in the same 
plane, avoiding articulated rods, and permitting 
both big ends to be mounted on the crankpins. 
The crankshaft is carried in three bearings, and is 
fitted with balance weights. The arrangement of 
the valves is similar to that on the firm’s 9-h.p. | 
four-evlinder engine. The valves are overhead, | 
and set at 90 deg., with the sparking plugs between | 
them. The combustion chambers and valve ports 
are machined. The valves are operated by over- | 
head rocking levers and push rods from three | 
camshafts. One of these shafts, located on the 
centre line of the engine, serve to operate the inner 
line of inlet valves on both cylinder blocks, while 
the other two shafts, located near the bottom of 
the cylinder liners on their outer sides, each operate 
one line of exhaust valves. The inlet and exhaust 
ports are straight passages at right-angles to the 
centre line of the cylinders. Separate inlet mani- 
lolds, each provided with a down-draught car- 
burettor, are bolted to the inner faces of the cylinder 
blocks, and a hot spot is provided in each manifold. 
The ignition distributors are located high up between 
the two cylinder blocks in a readily-accessible | 
position. 


case. 





The greater number of six-cylinder and four- 
cylinder engines hardly call for special comment, | 
“s they follow well-established practice, but it | 
may be noted that the tendency, in evidence for | 
the past year or two, to substitute a four-cylinder 


| gear-box. 


|on page 362 ante, in connection with a power unit 
for rail cars, and it may be recalled that it is of the 
epicyclic type, the gears being engaged by magnetic 
clutches. 
controlled, unit, and is now being fitted to quite a 
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jengine for a six-cylinder model of equal power, 
| appears to have reached its limit. Of the uncon- 
ventional engines of either the six-cylinder or four- 
cylinder types, the six-cylinder unit employed on 
the Mastra car demands. particular notice. This 


car is a new model introduced by Messrs. Trojan, | 


Limited, and is unconventional in design throughout. 
As in the firm’s earlier cars, the engine operates on 
the two-stroke cycle, and is mounted at the rear. 
The engine is generally similar to the well-known 
Trojan four-cylinder model, the cylinders being 
horizontal and arranged in pairs one above the 
other with a common combustion chamber. The 
arrangement requires a crankshaft having only three 
throws. The cranks are at 120 deg., and the shaft 
is carried in four bearings. Petroil lubrication is 
employed, the use of this system being greatly 
facilitated by providing a hand-operated oil pump, 
one stroke of which delivers the correct amount of 
oil into the tank for two gallons of petrol. The 
engine is mounted on a tubular sub-frame approxi- 
mately over the rear axle, and behind it, and, 
carried on the same sub-frame, is a three-speed 
The latter is of normal type, with 
synchro-mesh engagement for the second and third 
speeds. 


a chain, enclosed in an aluminium cover at the | 


number of cars in France. The box lends itself 
admirably to automatic control, the gear-change 
switch in one case being operated by a combination 
of engine suction and centrifugal force. So far as 
| the British models exhibited at Olympia are con- 
cerned, the great majority are fitted either with 
synchro-mesh boxes or with the Wilson box, and 
there are very few novelties. Among these, however, 
mention should be made of the de Normanville box, 
which forms an optional fitting on the various six- 
cylinder cars exhibited by Messrs. Humber, Limited. 
This box is of the epicyclic type with a direct top 
gear engaged by a cone clutch, the three lower 
indirect gears and the reverse gear being obtained 
by holding the appropriate epicyclic drums in the 
usual way. The method of actually gripping the 
drums is, however, novel and enables very rapid 
changes to be made. The drums are provided with 
circumferential Vee-grooves, engaged by the two 
shoes of locomotive-type brakes, and the movement 
is given to the shoes by hydraulic pistons. The 
box incorporates an oil pump and an accumulator, 
the latter being charged up against the pressure of 
a spring. Gear changing is controlied by a finger 
lever on the steering column, this lever being 





The drive from the gear-box is taken by | coupled mechanically to a camshaft in the gear box. 


The movement of the camshaft actuates valves 


extreme rear of the chassis, to a propeller shaft, | which admit oil to the brake-shoe operating cylinders. 
the latter running forward to the rear axle, which| A clutch of the single-plate type is employed in 


is fitted with overhead-worm type final drive. 
may be mentioned, in passing, that the appearance 
of this car is distinctly more pleasing than that of 
former Trojan touring models. 

The only other engine at the show in which the 
two-stroke cycle is employed is the unit fitted on 
the D.K.W. car, shown by the Auto Union. Inci- 
dentally, this is the smallest car exhibited, and has 
achieved considerable popularity in Germany. The 
engine, a two-cylinder vertical unit, is mounted 
transversely in the frame, and is available in two 
sizes, the first having a cylinder bore of 74 mm. 
(23 in.) and a piston stroke of 68 mm. (24 in.), 
and the second a bore and stroke of 76 mm. (24 in.). 
The engine is water-cooled on the thermo-syphon 
system. Front-wheel drive is employed. There is a 
chain drive, giving a two-to-one reduction, between 
the engine shaft and the clutch shaft, the chain 
being totally enclosed. A gear box, giving three 
forward speeds and reverse, is in line with, and 
directly coupled to, the clutch shaft, and from the 
output shaft of this box the drive is taken by helical 
spur gearing to the differential, which is mounted 
centrally in front of the car approximately in line 
with the wheel axles. From the differential the 
drive is taken to the wheels by a universally-jointed 
propeller shaft on each side. A free wheel is fitted 
which can be locked at any time. 

Before passing on to a discussion of other features 
of the cars, reference may be made to another 
unconventional engine fitted to the new 10-h.p. car 
shown by Messrs. Jowett Cars Limited. The two- 
cylinder cars manufactured by this firm will be 
familiar to many of our readers, and the opposed- 
cylinder arrangement incorporated in these cars has 
been adhered to. The cylinder bore of the new 
four-cylinder engine is 63-5 mm. (2$ in.) and the 
piston stroke is 92 mm. (3§ in.), giving a capacity of 
1,166 c.c. The opposed cylinders are cast in pairs, 
and are mounted on an aluminium crankcase. Side- 
by-side valves are employed, each pair of cylinders 
having its own camshaft. 

There have been no marked developments in the 
transmission system so far as British manufacturers 
are concerned, the intensive activity in this field 
which has marked the past few years having been 
followed by a period in which the designs developed 
have been subjected to merely detail improvement. 
This position is in contrast to that ruling in France, 
where the development of easy-change gear boxes 
has been somewhat slower, and now appears to be 
reaching its peak. Several new boxes were to be 
seen at the recent Paris Salon, corresponding to the 
Olympia Show, and of these the Cotal box appears 
to be decidedly promising. This box was described 


It forms an exceedingly compact, easily- 


} 


| . . . . . 
It | conjunction with the gear box, and this is normally 


| released when making gear changes, but double 
de-clutching when changing up is, of course, 
unnecessary, and any change can be made by a 
novice with certainty and rapidity. A ‘ coasting ” 
position is provided for the change lever, the car 
running freely with the engine idling when the 
lever is in this position. The oil pump is driven 
through worm gearing from the main shaft in the 
gear box. 

Another interesting gear-changing mechanism is 
fitted to the cars shown by Messrs. Hudson Motors, 
Limited, and is called the “electric hand.” A 
normal three-speed gear box, with synchro-mesh 
change for the top and second gears, is employed, 
but the usual change lever is replaced by a finger 
lever on the steering column. This lever works in a 
miniature gate with slots corresponding to the 
positions on a direct-operated box, the actual 
engagement of the gears being effected by vacuum 
cylinders operated by engine suction, and brought 
into action by solenoids controlled by the finger 
lever. Pre-selective changing is incorporated in the 
arrangement, as the vacuum cylinders do not 
operate until the clutch is depressed. Another 
method of securing a pre-selective change with a 
non-epicyclic gear box, designed by Captain C. H. 
Humphreys, has recently been demonstrated, a 
striking feature of the design being that quiet 
changes under all circumstances are ensured without 
the use of synchronising cones. The box is of the 
ordinary step-down type with constant-mesh gears 
and dog-clutch engagement, but incorporates a free 
wheel. The latter can be locked, and is connected 
to the clutch pedal so that it is only free when the 
latter is depressed. The clutch pedal is also con- 
nected to brakes operating on the input and output 
shafts in the gear box, so that when it is depressed, 
the gear-box shafts are isolated and brought rapidly 
to rest. The pre-selective mechanism is incorporated 
in the striker mechanism on the side of the box. 
The striker rods are arranged so that when one is 
moved all the others are locked, and they carry 
projections with which the selector fingers engage. 
The selector incorporates a camshaft connected to 
the gear-change lever on the steering column, the 
rotation of the camshaft opening up the selector 
fingers in turn, these fingers being in pairs with a ten- 
sion spring on each pair. When the gears have been 
released in the manner described, the movement of 
the clutch pedal pushes the striker rod of the gear 
already engaged into neutral, allowing the pre- 
selected gear to engage by release of the striker lock. 
From the examples described, it will be evident that 
gear-box developments are generally in the direction 
of improving either step-down or epicyclic designs, 
and that comparatively little attention is now being 
devoted to the development of infinitely-variable 
gears. So far as we know, the only gear of this type 





at present on the market is the Hayes transmission, 
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shown as a working exhibit by Messrs. The Austin 
Motor Company, Limited. This gear, which has 
been previously described in our columns, is some- 


what complicated, and, so far, no designer has | 
succeeded in producing a simple infinitely-variable | 


year which does not inherent drawbacks 
militating against its use for motor cars. 


pe ISSESS 


The development of independent-wheel springing | 


was discussed at some length in our review of the 
last Show, and although, as stated earlier, there 


has been an appreciable extension of this practice, | 


there are few new developments in design. There 
is still little indication that any particular arrange- 
ment is likely to become standard practice, nor 
can the designs be grouped according to the weight 
of the chassis. The extent of the variations which 
are possible may be judged by citing a few typical 


examples. The Rolls-Royce suspension, 


porating enclosed coil springs, has already been | 
Citroén are again exhibiting | 


described. Messrs. 
their chassis with torsion-har suspension, dealt with 
in our account of the last Show, and a number of 
firms are employing leaf springing arranged in a 
variety of ways. It may perhaps be emphasised 
in this connection, that, although over 2,000 patents 
have been taken out relating to independent spring- 
ing since cars first appeared on the road, the vast 
majority of the new cars turned out still employ 
the conventional leaf spring arrangement. Inde- 
pendent springing for the rear wheels is very rarely 
employed by British makers, although it is fairly 
common among Continental firms. Here, again, 
a variety of arrangements is adopted, of which 
it will be sufficient to quote one or two examples. 
On the Stoewer car, the rear wheels are mounted 
on arms projecting towards the rear from the dead 
axle, the arms being pivoted and their movements 
controlled by open coil springs. On the Trumpf 
Junior chassis, torsion bars in conjunction with 
rubber bushes are employed for the rear suspension, 
while on the Mercedes, the wheels are mounted on 
transverse rocking arms controlled by inclined 
coil springs. Various attempts have been made to 
rely entirely on rubber for the suspension, but 
these have met with no practical success, and the 
same may be said of purely hydraulic systems. 

As regards minor developments in design, the old 
type of frame built up of two side channels 
connected by cross members, in which the engine 
and gear box were frequently relied upon to impart 
stiffness, has lost much of its popularity, partly 
owing to the fact that it had to be unduly heavy 
to stand up to the stresses imparted by high road 
speeds and modern braking loads, and partly to 
the fact that the engine and gear box are now nor- 
mally mounted on a floating suspension. To secure 
adequate stiffness without excessive weight, box 
section members are being substituted for channel 
sections, the inner side of the box being welded 
in and being frequently of lattice form or lightened 
by perforations. Cruciform cross bracing is largely 
used, and sometimes takes the form of a light 
stamping. In the case of the new Talbot-ten model 
the cruciform member is of elliptical cross section, 
A typical example of a frame of the latest type is 
afforded by the Merlin Riley. The side members 
are of built-up welded box section throughout. 
relieved on the outside by two rows of holes, and 
joined by built-up cross members of tubular section. 
At the front, the wing supports are triangulated 
to the centre of the forward cross member, which is of 
circular section with a flange above and below. 


Other examples are afforded by the Hillman Minx | 


frame, which is of box section throughout, and by 
the Rolls-Royce and Daimler cars already men- 
tioned. It is impracticable in a short review even 
to touch upon many of the minor developments, 
but it may be said in conclusion that the major 
aim of the manufacturers appears to be to produce 
a vehicle which shall require a minimum of main- 
tenance while affording a maximum of convenience 
to the user. Accessibility has suffered considerably 
in this process, but the reliability of the modern 
car has now reached such a high standard that it 
will give a considerable period of satisfactory 
service so long as the owner puts petrol in at one 
end and oil at the other, with occasional topping 
of the radiator and perhaps a visit to a garage 
every few months for greasing up. 


incor- | 


ENGINEERING. 








THE BRITISH ASSOCIATION 
MEETING AT NORWICH. 


SECTION G.—ENGINEERING. 
(Continued from page 385.) 


| 
DIMENSIONS IN ELECTRICAL 


SCIENCE. 


FUNDAMENTAL 


| B. Henderson bearing the above title and arranged 
to be presented on the morning of Wednesday, 
| September 11, was dealt with at a separate meeting 
on Tuesday, September 10. The chair at this 
meeting was taken by Professor F. G. Baily. 
Sir James, presenting his paper, made some intro- 
|ductory remarks. As the paper was reprinted in 
full on page 348, ante, we may at once deal with the 
discussion, which was opened by Professor E. W. 
Marchant. 

The author, Professor Marchant said, had referred 
to the resolution of the I.E.C. with reference to the 
| M.K.S. (Giorgi) system. It was approved nem. con. 
at the recent plenary meeting of the I.E.C. in 
Scheveningen that this system should be recom- 
mended for adoption. The representatives of all 
the countries present at the Conference were in 
favour of this change, with the exception of those 
of Norway, who wished to remain neutral, but did 
not vote against the resolution. The advantage of 
the M.K.S. system was that it did away with the 
necessity for the introduction of the multiplication 
by powers of 10 of the C.G.S. units to obtain the 
practical units ; it was an absolute system in which 
the present practical units came directly from the 
fundamental quantities. In order to establish the 
system, it was necessary that a fourth unit should 
be agreed upon, and this unit was referred to the 
S.U.N. Commission and to the B.I.P.M. Commission, 
which dealt with all international standards. It 
was pointed out that, in order to obtain com- 
plete agreement between the C.G.S. system and the 
M.K.S. system, it was necessary that the value of 
Space Permeability should be taken as 1077 in the 
M.K.S. system instead of 1 on the C.G.S. system. 
If this were done the C.G.S. system and the M.K.S. 
system were interchangeable; the C.G.S. unit of 
current was exactly 10 times the M.K.S. unit, the 
C.G.S. unit of voltage was 10-8 of the volt, which was 
the M.K.S. unit, and so on with all the other units. 
There was a fundamental dimensional equation 
which must hold for all systems of units, viz., 

2 
roe C*, A being the constant in the equation 
fet wast? defined the 

Ar 
between electric current and quantity of magnetism. 
If thi¢ equation were fulfilled then all systems of 
units would be consistent with each other. The 
paper which Sir James Henderson had presented 
was of great interest and gave a valuable summary 
of the views held by Maxwell. Professor Marchant 
thought it would be of assistance to all who were 
interested in this difficult and complicated subject. 

The next speaker, Professor G. W. O. Howe, said 
the leading scientists in the second half of the nine- 
teenth century favoured a purely mechanical 
interpretation of all electromagnetic phenomena. 
Mechanical models of the ether were devised and 
attempts were made to explain electromagnetic 
phenomena by means of vortices. Everything in 
the universe was assumed to be explicable in terms 
of three fundamental concepts, viz., L, M, and T, 
and if nature showed any reluctance to being fitted 
into this framework, “ coefficients of ignorance ” 
were introduced to tide over until nature relented. 
Exactly why there should be three fundamental 
concepts, and why they should be these three was 
| never made very clear; the fundamental character 
of mass had certainly been seriously undermined. 
| By adopting a certain definition of force and by 
|making certain assumptions concerning the “ 
| efficients of ignorance ” it was possible to express 
the various electric and magnetic magnitudes in 
|terms of L, M and T. The result depended, of 
| course, on the assumptions made, and whereas in 
one of the two most commonly used systems, 
| electrical resistance was of the nature of a velocity, 
in the other system it was of the nature of the 
| reciprocal of a velocity, neither of which sounded 
very probable. It was thirty-five years since Giorgi 


which connection 





co- 


As previously mentioned, the paper by Sir James 
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| advocated the introduction of a fourth fundamenta| 
concept of a purely electromagnetic nature in order 
to avoid the necessity of having to make arbitrary 
assumptions concerning the nature of the , 
| efficients of ignorance.” 
with increasing favour and was now in the forefront 
of the systems under discussion by the various 
bodies concerned with this subject. 

Sir James Henderson’s paper was a plea for the 
| retention of the so-called absolute electromagnetic 
system in preference to the electrostatic or the Giorgi, 
apparently on the grounds that it was based on “ the 
simplest and most obvious solution ” of certain equa- 
| tions. There was a certain parallelism between the 
| conceptions of mechanics and of electromagnetism, 
The application of a force to a solid produced at every 
point a strain and this strain was the effect of a stress, 
which was a localised cause acting at the point, of 
the nature of a force divided by an area. Somewhat 
similarly one pictured an electric current producing 
at every point in space a magnetic induction B, 
and one regarded this as the effect of a magnetising 
force H acting at the point, of the nature of a current 
| divided by a length (ampere-turns per centimetre). 
Similarly one pictured the application of an electro. 
| motive force producing at every point in space an 
| electric displacement D and one regarded this as the 
| effect of an electric force E acting at the point, of 

the nature of an e.m.f. divided by a length (volts 
per centimetre). Now one was faced with three 
alternatives: one might assume that the magneti 
induction B was of the same nature as, and merely 
| another aspect of, the magnetising force H which 
produced it, or that the electric displacement D was 
of the same nature as the electric force E which 
produced it, or one might refuse to make either 
assumption and decide to regard the relations 
between B and H and between D and BE, viz., the 
permeability and permitivity of space, as magnetic 
| and electric properties of space. 

The first alternative was that advocated by 
Sir James Henderson and was the basis of the electro- 
magnetic system ; the second was the basis of the 
electrostatic system ; and the third was that ad- 
vocated by Giorgi. If Sir James’s plea were based 
on the grounds of convenience and simplicity there 
was much to be said for it, especially as the practical 
system of units was based on the absolute electro- 
magnetic system, but the mere fact that a certain 
assumption gave the “ simplest and most obvious” 
solution was not at all convincing that nature had 
at last relented and divulged the secret of the 
permeability of space. In Professor Howe’s opinion 
the question might be summarised by asking— 
“Are the magnetising force H (current turns per 
centimetre) and the magnetic induction B in 4 
vacuum to be regarded as two different conceptions 
related to one another through some property ol 
space or should they be regarded as merely two 
different names for one and the same conception?” 

Professor W. Cramp, who continued the dis- 
cussion, said the paper had special significance, 
owing to the decision arrived at by the 8.U.X. 
Commission and adopted by the I.E.C., that im 
future the permeability of free space, t2o, was to be 
regarded as having physical dimensions. If Sit 
| James Henderson’s view were adopted, the dimen- 
| sions of wu, must disappear and the medium would 
| have one characteristic quality only, denoted by Ko. 

whose dimensions were the inverse square of 4 
velocity. These changes did not affect the M.KS. 
system, except in so far as the proposed fourth 
| fundamental concept was concerned. As Professor 
|Marchant had pointed out, it seemed likely that 
| for the fourth unit the value of space permeability 
| would be adopted having a magnitude 10", 
|and unknown dimensions. According to Sir James 
| Henderson, no fourth unit would be necessary, but 
| the connection between the unit current-circult and 
| its magnetic shell would be an agreed pure numerit 
of value 10-7. Apart from this change, the M.K.S. 
proposals were not affected, since they merely 
| envisaged a change in magnitudes without reference 
| to dimensions, whilst Sir James was not at all 
concerned with magnitudes, but only with dimen- 
sions. There was a statement in his paper whic 
| required some elucidation. He there hestitated to 
| use the relation between an electric circuit and 4 
magnetic shell because, he said, “it may only be 
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true in certain units.” Professor Cramp did not 
understand this view, for it was only a step in pure 
mathematics to put the magnetic force derived from 
the potential of a shell into the form of equation 
(4) of the paper, or vice versa. This, however, was 
a side-issue. 

Sir James Henderson’s conclusions actually depen- 
ded upon whether we might regard an electric circuit 
as equivalent to, or identical with, its appropriate 
shell. If the two were to be regarded as identical, 
this identity could be only dimensional, because the 
magnitude of the magnetic effect was dependent 
upon the geometric form of the circuit, while the 
magnitude of the current was not. To avoid any 
possible confusion, it would be necessary for those 
who adopted Henderson’s views to insist upon this 
distinction ; Sir James himself was perfectly clear 
about it. From the mathematical point of view, 
equation (2) must be a particular integral of equation 
(4). but other solutions beside the simplest were 
possible. The justification for adopting the simplest 
form was one of experimental proof or of physical 
probability. The quotations from Maxwell’s treatise 
showed that if Ampere’s theory of magnetism were 
adopted, the only consistent conclusion was the one 
at which Sir James had arrived. The question 
then was one of experimental confirmation of 
Ampere’s view. It was well known that an iron 
bar suddenly magnetised by a solenoid displayed 
a transient turning moment which we should expect 
if the process of magnetisation were due to amperian 
elementary circuits. But in addition to this, 
Professor Cramp said that during the past two years 
he had carried out dozens of experiments in which 
the action of permanent magnets was compared 
with that of a solenoid of similar dimensions. It 
was true that no solenoid could be constructed to 
carry a current large enough to produce the same 
effects as the corresponding permanent magnet, but 
this was a question of magnitude only. So far as 
all qualitative effects were concerned, he had failed 
to find any intrinsic difference between a permanent 
magnet and a solenoid. 

In consequence of these experiments, Professor 
Cramp continued, the truth of Ampere’s hypothesis 
had been forced upon him. He saw no escape, 
therefore, from Maxwell’s deduction, viz., that 
in all substances, whether para-magnetic or not, 
the magnetism arose from nothing but electric 
circuits, so that magnetic force and magnetic 
induction were everywhere identical. As a further 
consequence, only one permeability, that of free 
space, existed, and the increase of induction due 
tv the presence of iron was to be regarded as an 
increase of magnetic force due to the elementary 
electric circuits in the iron. Even this so-called 
permeability became a mere numeric connecting 
the value of the circulating current with its appro- 
priate magnetic effects in vacuo. With Professor 
Howe's comments upon the three fundamental 
concepts, Professor Cramp said he was in sym- 
pathy. The selection of L, M, and T was, in 
his view, a mere matter of convenience to suit 
Newtonian mechanics. It was already clear that 
Space and time could not be separated, and there 
were good reasons for believing that all mass was 
electrical, but under these circumstances, so far 
from increasing the number of fundamental con- 
cepts by a new unit, it would seem to be more logical 
to expect that ultimately their numbers would be 
reduced to two, viz., space-time and electrical 
quantity. 

This change would remove Professor Howe's 
objection to resistance having the dimensions 
of a velocity or its reciprocal. The parallel which 
Professor Howe had drawn between stress and 
strain, on the one hand and magnetic force and 
induction on the other, had been thoroughly 
utilised by Poynting and J. J. Thomson in their 
volume on Magnetism. It was a convenient physical 
picture, and did not necessarily disappear, even if 
Henderson’s arguments were adopted. In the 
latter event, the relations between electricity and 
magnetism were carried farther than those between 
stress and strain, since the analogue of strain 
became the total electric circulation multiplied by 
the free-space constant ,,. The relation between 


| strain, the physical dimensions of E and D were 
also known. It was hardly just to suggest that, 
for the sake of simplicity and convenience, Sir 
James had chosen one of three alternatives, when 
the fact was that conviction as to the truth of 
Ampere’s hypothesis left only one of the three 
alternatives open. It was this conviction which 
was lacking in the minds of Professor Howe and 
those who thought with him. In Professor Cramp’s 
own view, Maxwell would be prepared, on the 
evidence of his own writings, now to accept Hender- 
son’s conclusions. 

It was worth while remarking that the con- 
clusions were quite independent of the dimensions 
selected for mechanical force. Usually, the funda- 
mental definition of mass was dependent upon 
two propositions. The first was that forces can 
be measured independently of the motions they 
produce ; the second that a given body will always 
move with the same constant acceleration under 
a given force. From these two. the definition 
of mass followed, and the dimensions of force 
become ML/T*. The definition of electrical charge, 
however, was not similarly deduced (as it might 
be) from its acceleration under a given force, 
but from the inverse-square law. It was this 
dissimilarity which introduced into the dimen- 
sions of the electromagnetic concepts their frac- 
tional indices. For example, if we defined unit 
mass (from the inverse-square law) as that mass 
which produced upon an equal mass placed at unit 
distance an attractive force of one unit, then the 
dimensions of force would be M?/L?, instead of 
ML/T*. In the former system, electrical charge 
e had the dimensions M+L4, but on the latter and 
(in Professor Cramp’s view) more logical system, 
e = MTL. Thus the fractional indices disappeared. 

From these dimensional relations also it would be 
seen that mass might be regarded as the product of 
electrical quantity and velocity, and that there was 
a good deal of evidence in support of this identity 
was well known. As a corollary to Henderson’s 
paper, it would be useful to recast the relations 
between the dimensions of the mechanical and 
electromagnetic concepts by adopting similar 
definitions as the basis of mass and electrical 
quantity. Professor Cramp concluded by stating 
that he thought the paper marked a definite advance 
in the logical derivation of ‘the electromagnetic 
units. He hoped that the views of its author would 
appeal to the committees at present considering the 
Giorgi System. It would be little short of a disaster 
if a new system of units were now to be framed, 
which were suspect before they were in general use. 
The only other speaker in the discussion was 
Mr. J. H. Awbery, who said that Sir James claimed 
to have shown that the dimensions of y, and K, 
were determinate, and not to be assigned at will. 
He thought this conclusion partook of the nature 
of a paradox, since dimensions were imposed by 
man, by deliberate choice, and were not pheno- 
mena presented by nature for investigation. He 
realised, however, that this was only a personal view. 
A main point in the paper was the dimensional 
identification of the various terms in equations 
(2) and (4), but the particular choice made would 
not have seemed so natural if the numerator and 
denominator of (2) had first been multiplied by a 
factor, say A*, which, it should be remembered, might 
have dimensions. The natural identification was 
then to put (dimensionally), A’ = A* wp, and Am = 
iL, where L had the dimensions of a length. The 
second of these equations led to the same numerical 
relation between a pole and a current as did the 
simpler equation m=iL, though it no longer 
showed dimensional equivalence. In fact, the 
three relations in the paper now connected four 
quantities (A’, A, po, and Ky) instead of three. 
They thus left us free to assign any dimensions we 
pleased to one of them. The choice made by 
Sir James was to regard A as a numeric, but this 
was choice and not compulsion. 

Referring then to the contribution which had 
been made to the discussion by Professor Cramp. 
Mr. Awbery said he was unable to see how experi- 
mental results could ever settle a question of dimen- 
sions, since they could not reveal the dimensions 





; and D, still remained analogous to stress and 
Strain. 


But now, as in the case of stress and | 





of a factor which, owing to the choice of units, 


for example, with the quantity » in the equation 
B= ,.H. Actually, the equivalence between a 
current and a magnetic shell was only tested outside 
the magnetic material, whereas it was inside this 
material that orthodox theory expected a difference, 
as witness the difference of behaviour of the magnetic 
potential in passing through a magnetic shell or 
an electric circuit. Finally, since reference to the 
Giorgi (M.K.8.) system had been made, Mr. Awbery 
said he wished to add (though it did not concern 
the real subject of the paper) that he believed 
he spoke for the majority of physicists in welcoming 
the adoption of this system. With regard to the 
fourth quantity necessary to complete the specifi- 
cation of the system, however, he felt that we 
could not hope to find anything more fundamental 
than empty space, and was therefore in favour of 
taking either the permeability or the dielectric 
constant of space as the required quantity. 

On being invited by the Chairman to reply, 
Sir James said he thought it unnecessary to do so 
as Professor Cramp’s remarks had answered the 
objections raised and had expressed his (Sir James’) 
own views most effectively. The meeting then 
terminated. The following statement has, however, 
since. been received from Sir James :— 

After reading the various contributions to this 
discussion, I find no reason for altering the opinion 
which I expressed at the meeting at Norwich, namely, 
that Professor Cramp’s masterly summary of the 
position was so complete in answering the main 
arguments of the criticism and expressed my own 
views so clearly that there is very little left for me 
to add, if the discussion is to be kept to the main 
subject of my paper. Some of the points raised 
are purely side issues, and even if I had space to deal 
with them, I would hesitate to do so because I 
desire to confine the issue to the main conclusions 
of the paper. These may be summarised as 
follows :—{a) It is assumed, first of all, that electri- 
cal science is based upon four fundamental equations 
which determine the dimensions of all the quan- 
tities and constants involved in them and that there 
has been no necessity to introduce any dimensional 
constant, other than the three involved in these 
equations, to explain the physical phenomena. 
(6) It is assumed that Ampere’s theory of mag- 
netism is now generally preferred to the two-fluid 
theory upon which Maxwell’s treatise mainly rests. 
Upon this assumption, every problem in magnetism 
is really electromagnetic and becomes a particular 
integral of the fundamental equation of electro- 
magnetism. The fundamental equation of magne- 
tism is therefore one of these integrals. Hence 
equation (2) of the paper is a particular integral of 
equation (4). (c) The mathematical consequences 
of this connection between magnetism and electro- 
magnetism are capable of two solutions without 
introducing further dimensional constants. One 
of these solutions gives results agreeing with those 
of the two-fluid theory of magnetism, but the other, 
which is the only solution characteristic of Ampere’s 
theory alone, greatly simplifies the science by making 
every quantity and constant in the four equations 
depend only upon mass, length and time, and their 
dimensions agree with those of Maxwell’s electro- 
magnetic system, (d) It is shown that Maxwell 
clearly forecast the same result upon purely physical 
grounds, if Ampere’s theory were finally proved 
to be correct. Although the subject of dimensions 
is only connected with the subject of units in so far 
as the dimensions of any quantity are necessarily 
the dimensions of the unit, Professor Cramp has 
done good service in pointing out the desirability 
of the S.U.N. Commission and the I,E.C. delaying 
their final decisions regarding dimensions pending 
full consideration of the implications of the adoption 
of Ampere’s theory. 


(7'o be continued.) 








Tue Printing Works OF THE WALTHAMSTOW PRzEss, 
Limirep: Erratum.—We regret that in the article on 
the Printing Works of the Walthamstow Press, Limited, 
which appeared on page 401 of our issue of October 11, 
it was stated that the printing machine was “ electricall 
driven by equipment one by Messrs. J. and 
Holmes and Company, Liniited, Neweastle-on-Tyne.”’ 
This should have read Messrs. J. H. Holmes and Company, 
Limited, Hebburn-on-Tyne. The switchgear is also 





might have the value unity. This was the case, 


of Holmes special printing-machine type. 
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THE LATE MR. E. T. ELBOURNE, 
M.B.E. 


Mr. E. T. Evsourne, whose death, we regret 
record, occurred after a long illness at Finchley on 
Friday, October 18, at the age of sixty, was well known | 
in the engineering profession as a lecturer and writer 
on those subjects which may be conveniently classed 
under the single heading of industrial administration 
He was one of the first in this country to recognise the 
part that accurate and specialised accountancy could | 
play in engineering production, and his work in this | 
field was rendered more valuable by the technical | 
knowledge he possessed of the various processes con- | 
cerned. 

Edward Tregaskiss Elbourne was born at Fording- 
bridge, Hampshire, on June 12, 1875, and was educated 
at King Edward’s Grammar School, Birmingham. He 
received his technical training at the Midland Institute 
and Municipal Technical School in the same city, where | 
he attended evening classes. At the same time he was 


to | 


engaged in the fitting shop of Messrs. G. E, Belliss and 

Company, Limited, later Belliss and Morcom. After 

a short period, during which he was engaged with the | 
Naval Construction and Armaments Company at 

Barrow-in-Furness, he returned to Birmingham, w here | 
he was employed as a draughtsman by Messrs. Charles | 
Taylor and Messrs. Charles Winn and Company. He | 
ilso acted as Demonstrator and Lecturer in Machine | 
Drawing and Descriptive Geometry at the Municipal | 
Technical School. | 

In 1901 he visited the United States to study factory 
organisation, especially in connection with the manu- 
facture of machine tools, and thus began his first con 
nection with the work with which he was afterwards 
concerned for the remainder of his life. On his return 
in 1902 he entered the service of Messrs. John I 
Thornycroft and Company, Limited, as works organiser 
and accountant, and was subsequently employed in a | 
similar position by Messrs. Vickers Sons and Maxim, | 
Limited. In 1910 he became Departmental Works 
Manager of the Birmingham Small Arms Company, 
Limited, while in 1912 he was appointed Works | 
Organiser and Secretary of Bowden Wire, Limited, a 
position he held until 1915. From that date until 
the end of the war he was engaged under the late Sir 
Henry Brindley as Assistant General Manager of the 
Ponders End Shell Works, and was appointed 
Member of the Order of the British Empire for his | 
services in connection with the supply of munitions. 

During the post-war years Mr. Elbourne devoted 
himself more and more to the subject of industrial 
administration. For a time he was in practice with 
Sir Henry Brindley, after whose death he acted as 
adviser to many concerns on factory organisation, 
including Messrs. J. and P. Coats, Limited, Paisley, | 
und a large firm concerned with the development of 
housing estates near London. Perhaps his main 
interests were, however, the tasks of bringing home to | 
manufacturers the importance of industrial adminis 
tration and of seeking means to provide sound educa 
tion in this subject. With this end in view he was 
largely instrumental in founding the Institute of | 
Industrial Administration, a body of which he was 
Honorary Director. He was also a lecturer on Costing 
at the London School of Economics and a Member of 
the Board of Examiners for the final degree in Com- | , 
merce of the University of London, while his knowledge 
and experience was placed freely at the disposal of 
the Council of the Institution of Mechanical Engineers 
when they were engaged upon the revision of the 
Associate Membership examination in engineering 
economics. More recently he acted as Director of the 
courses for executives, which were inaugurated about 
a year ago at Loughborough College. 

Mr. Elbourne was the author of several books on 
the subject he had made his own. The first of these, 
Factory Administration and Accounts, was published as 
long ago as 1914, and was both a pioneering and 
exhaustive work. A more modern work, entitled The 
Fundamentals of Industrial Administration, has proved 
a very useful text book for candidates in the subject 
just mentioned ; while at the time of his death he was |. 
engaged on a third book, for which the series of articles 
on Workshop Organisation and Management that have 
recently appeared in FNGINEERING were to form 
basis. He had also written on The Costing Problem. 
The Management Problem, and on Factory Administra 
tion and Cost Accounts. 

Mr. Elbourne was elected an 
the Institution of Mechanical Engineers in 1919. 
was also a Fellow of the Royal Statistical Society. 
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InsTiTUTION OF NAVAL Arcuirects.—-Mr. G. V. Boys, 
B.A., has been appointed to the position of secretary t 
the Institution of Naval Architects, 2, Adam-street, 
Adelphi-terrace, London, W.C.2. He will shortly take 
up the ae in succession to Mr. R. W. Dana, O.B.E 
who will retire at the close of the present vear, after 
34 years of service as secretary. 
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THE CONTROL OF STREET LIGHT- 
ING BY PHOTO-ELECTRIC RELAYS. 


THE system of controlling street lamps by time 
switches, so that they are automatically switched on 
at dusk and off at such hour before the coming of full 
daylight as local conditions may require, is in fairly 
general use at the present time. It has, however, the 
disadvantage that it takes little account of the early 
approach of darkness due to bad weather and still less 
of the appearance of fog. It seems, therefore, strange 
that photo-electric cells, which can be adjusted to 
operate appropriate switches in accordance with the 
light intensity, have not been more employed for this 
purpose, even though they would have to be combined 
with a time switch when it was desired to extinguish 
the lamps during the hours of darkness. It seems 
probable that this has been due to a fear that photo 
electric relays are neither reliable or sensitive enough 
for the purpose, that their life is comparatively short, 
and that their characteristics are changeable. Another 
criticism has been that it is necessary for both switching 
off and switching on to take at the same light intensity. 

Tests under practical conditions, both in this country 


ay 


jand the United States, appear to indicate that there | 
| is no cause of complaint as regards the first three points, | 
and that as far as changeability is concerned the 
response of the cell varies very little over a period of 
| four years’ exposure to daylight, provided it is protected 
from direct sunlight. 
noting that the response is proportional to the light 
intensity at the cell and that when dark the cell current 
is negligible. 
independent on and off adjustments, so that switching 


In this connection it is worth 


It is also possible to obtain a relay with 


ff and switching on may be made to occur as required, 
sole proviso being that the off 
In fact, in 
der to obviate risk of chatter the ratio between the 


Even this is 
ion the operative off intensity may be made less than 


All these points have, it is claimed, been taken into 


account in the equipment for controlling street lamps 
British | 


has been designed by Messrs. The 


Thomson-Houston Company, Limited, Rugby. This 


consists of a transformer, a sensitive relay, a small 
contactor, the on and off adjustment, a photo-electric 
cell, rheostats and an amplifying valve. 


All 


apparatus is mounted on a pressed steel panel, which 


is housed in a box of cast aluminium alloy, with a 
watertight cover. 
in one side of the box, is inclined at an angle of 45 deg. 


The photo-cell window, which is 


[wo screw plugs are provided in the cover so that 


adjustments can be made from outside, the knobs of 
the rheostats being slotted so that a screw-driver can | 


be used for this purpose. 
The method of operation is that the current in the 


photo-electric cell generates a potential on the grid of | 
the amplifying valve, which opposes a fixed potential, 


the latter being predetermined by the light intensity 


at which it is desired the equipment should operate. 


The anode current therefore increases or decreases 
with the light intensity and energises a relay, the 
contacts of which control a small contactor, which in 
turn opens or closes the lighting circuit. As already 
stated, the on and off intensity adjustments can be set 
independently and the change over of control takes 
place immediately the contactor either opens or closes. 
Che range of adjustment is from about 0-2-foot candles 
to 10-foot candles, but this can be easily extended. 


THOMSON-HOUSTON COMPANY, 
OPERATION RECORD OF PNOTO-ELECTRIC RELAY CONTROLLING STREET LIGHTS 
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| The power consumption is about 15 watts when the 
contactor is energised and 8 watts when it is de-energised, 
on an ordinary alternating current supply. 

The accompanying curves show a record of the 
operating times of such an installation controlling the 
Mercra lamps used on the drive of the British Thomson- 
Houston Company’s works at Rugby. It is interesting 
to note that a variation in time of 15 minutes or 20 
minutes above or below what a fixed schedule would 
have given is quite common. In fact, as will be seen, 
the morning of November 15, 1934, was so dark that 
the “ switch off’? was 40 minutes late. The sudden 
changes in April and October are, of course, due to 
the onset of summer and winter time, and are auto- 
matically taken care of. We understand that during 
this period no adjustment was made to the equipment 
and that the original photo-cell and valve are still in 
use, having had a life of about 13,500 hours. 








THE DURASPRAY RUST-PROOFING 
PROCESS. 


A process for coating steelwork 
possesses a number of features of interest has recently 
been introduced by Messrs. Duraspray, Limited, 
506-9, Australia House, Strand, London, W.C.2. The 
process consists essentially in applying first a priming 
coat of red lead paint, then dry-spraying on to the 
wet or “tacky” surface of the priming coat a very 
finely-divided metallic powder, consisting of specially- 
| prepared zine dust containing a certain proportion of 

aluminium, and finally applying a finishing coat of 
| paint of a character and colour to suit the particular 
conditions and the situation of the work. The priming 
coat, we understand, is of special character and is the 
result of considerable research and practical tests. The 
metallic-powder spraying equipment is portable ; it is 
coupled, by means of flexible hose, to an air-compressot 
delivering 12 cub. ft. of air per minute at 40 Ib. per 
square inch pressure. The powder is delivered through 
|a light hose to a gun nozzle specially designed to give 
a horizontal or vertical band spray as desired, the 
adjustment being effected instantaneously. The 
spraying equipment is capable of being hoisted into 
any required position; it contains sufficient powder 
for a day’s work and has no moving parts. 

It is claimed that the spraying operation can be 
satisfactorily carried out by an unskilled man, and 
that while the process is no more costly than the 
application of the usual three coats of paint, it has 
| the added advantages of affording superior protection 
|and of expediting matters, since there is no waiting 
for the priming coat to dry. It is, moreover, pointed 
out that the covering up of the red-lead primer by the 
dry metallic coat prevents harmful solids present in the 
atmosphere, such as coal dust and sulphurous particles, 
from settling on the wet primer. If the finishing coat 
be sprayed on, it is stated that it can be applied 
| immediately after the metallic coat, thus giving a ver) 
rapid sequence of operations. If, on the other hand, 
the finishing coat is applied by brush, a day should 
elapse to allow the primer to set beneath the metallic 
coat. Not only does the matt surface of the metallic 
|layer constitute an excellent key for the finishing 
| paint, but its chief function is, of course, the protection, 
| by electrochemical means, of the underlying steel, 
| should this become exposed by abrasion. The metallic 
| layer is electro-positive to the steel and the latter Is 
| preserved at the expense of the former, and any 
tendency to the underspreading of corrosion is resist d. 
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THE PRESENT POSITION OF TELEVISION. 



































Fie. 1. 


THE PRESENT POSITION OF 
TELEVISION. 
By Caprarm A. G. D. West, M.A., B.Sc. 

Tue general position of television was fully presented 
in a paper read to the British Association by Major 
Archibald Church on September 13, 1933, which also 
gave a good historical summary of the development of 
television. More recently the position of television has 
been definitely established and clearly described in 
the report of the Television Committee appointed by 
the Postmaster-General in June, 1934, published on 
January 31 of this year. In the following it is proposed 
to describe the developments during the last two years. 
There are three fields into which television may enter 
immediately, namely: broadcast television for recep- 
tion in the home ; television for full-size screen repro- 
duction in the cinema, which is a very important 
application ; and thirdly, television in connection with 
the telephone service. 

The process of transmitting a moving picture from 
one point to another consists essentially of three stages : 
first, the scanning of a scene—that is to say, analysing 
it or dividing it up in a regular manner into small units 
or parts and converting the light or shade values of 
these parts of the picture in sequence into corresponding 
electrical currents; secondly, the electrical trans- 
mission of this from one point to another ; and thirdly, 
the reconstitution of the picture at the receiving end, 
by building up in correct sequence the various units 
to form a picture exactly in accordance with the light 
and shade parts of the subject scanned. In trans- 
mitting a television picture it is important to remember 
that two separate items have to be considered : firstly, 
the transmission of synchronising control signals, so 
that the picture at the receiving end is re-formed 
exactly in step with the scanning at the transmitting 
end; secondly, the vision signals themselves which 
convey the values of the light and shade parts of the 
picture, so that when the picture is built up again by 
means of the synchronising impulses the various 
relative half-tone values are reproduced exactly in 
accordance with those of the subject. 

It is necessary to determine the best way in which 


* Paper read before Section G of the British Associa- 
tion at Norwich, on Friday, September 6, 1935. Abridged. 


120-Linz TELECINE SCANNER. 








the picture can be scanned or 
divided up. The most prac- 
tical way to do this is to 
divide the scene up into 
parallel strips, each of these 
strips being analysed along its 
length, and the strips being 
considered in orderly sequence 
in traversing the picture. By 
enabling the point of analysis 
to travel along each line in 
succession it is possible to 
register the tone value and to 
convert it into a corresponding 
electrical value, so that the 
whole picture can be traversed 
in a given duration of time. 
The number of strips or lines 
into which the picture is divided is important because 
it determines the degree of definition which can be 
used. The larger the number of lines, in general, the 
better the definition obtainable, provided that all the 
subsidiary apparatus is capable of dealing with this 
number of lines. 

Low-definition television means a number of lines 
between 30 and 60 in the picture, with the picture 
repeated, say, 124 complete times per second. Regular 
low-definition transmissions have taken place through- 
out the last three years, through the B.B.C. London 
station using Baird scanners, but, though interesting, 
their entertainment value is limited. High definition 
means from 120 lines upwards and a picture-repetition 
frequency of 25 or more. With high definition full 
entertainment value is possible. The picture-repetition 
frequency is also important because it determines the 
degree of flicker visible to the eye. Whereas a fre- 
quency of 25 pictures per second is sufficient to 
eliminate flicker in pictures of average brightness for 
observation in a darkened room, it may be necessary 
to increase the number of pictures per second in some 
of the latest picture-reproduction devices, such as 
cathode-ray tubes, where a considerable degree of 
brightness has been obtained—sufficient, in fact, to 
give a picture which can be clearly seen without 
fatigue in a room illuminated by daylight. An increase 
to 50 pictures per second will remove all trace of 
flicker, but it is possibly more economical to use a 
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method known as interlaced scanning. In the simplest 
example, first the odd lines of a picture—namely, 1, 
3, 5, 7, 9, &c.—are scanned in one-fiftieth of a second, 
and even lines—2, 4, 6, 8, &c.—in one-fiftieth of a 
second, as distinct from the normal method of scan- 
ning, known as sequential, where the lines 1, 2, 3, 4, 
&c., are taken in succession, the whole picture being 
then scanned in one-fiftieth of a second, The difference 
between the two is that in the interlaced method the 
picture is traversed 50 times a second, but each part 
of the picture is only scanned 25 times a second. In 
the sequential method the picture is completely scanned 
and traversed in one-fiftieth of a second. Interlaced 
scanning shows certain advantages from the point of 
view of economy and convenience, but also has disad- 
vantages, introducing shimmer and other irregularities 
which do not appear with sequential scanning. Prac- 
tical tests will, however, be necessary to determine 
which of the two is better before arriving at a definite 
standardisation with regard to the picture-repetition 
frequency. 

It has been found in practice that a picture divided 
up on a 240-line basis can be transmitted and repro- 
duced so as to give a result on the home receiver which 
has sufficient definition to be of considerable entertain- 
ment value. The conditions of transmission are 
defined, and if one attempts to use a greater number of 
lines under these given conditions the result may be 
inferior. Therefore, the number of lines to give the 
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best result is determined by the practicalities of the 
best amplifiers, radio-link, and reproducing devices 
that it is possible to have. 

Scanning is usually effected by means of a spot of 
light travelling at very high speed, over the subject to 
be transmitted, traversing it in consecutive parallel 
lines. The spot of light, by doing this, is able to 
analyse the picture in a form suitable for trans- 
mission. It is usually done by means of a revolving disc 
which has tiny holes punched round its edge, or by 
means of mirror drums or other mechanical-optical 
devices. In the case of the disc a powerful arc light 
throws light through the holes as they pass in succession 
through the gate, the holes being arranged in such a 
manner round the edge of the disc that each hole 
corresponds to a definite line in the picture and results 


in a spot of light travelling along that particular line | 


or strip. For a high-definition 240-line picture a 
suitable scanning disc is about 2 ft. in diameter and 
the holes have a diameter of 0-002 in. In the case of 
the transmission of films, the light, in passing through 
a hole of the disc, gives an image on the film itself. 
The corresponding spot is sharply focused on the film, 
and the consequent light transmitted through the film 
is picked up by a photo-electric cell and converted 
into variations of electric current, depending on the 
varying density of the film. Fig. 1, page 457, shows a 
120-line Telecine scanner, and Fig. 2 illustrates the 
film gate, optical system, scanning disc, and sound 
— head of the same apparatus on a larger scale. 
n the case of the television of scenes by the spot- 
light method, as the spot travels over the subject 
so light is reflected back by the subject, to be picked up 
by large photo-electric cells in front of the subject, as 
shown in Fig. 5, on Plate XXXII. As the spot travels 
over a dark portion such as a black coat, very little 
light is reflected, and as it passes over a face a good 
deal of light is reflected. The variations of reflected 
light are converted into similar variations of electric 
current by the photo-electric cells. 

In either case the photo-electric cell converts the 
high lights, half-tones, and shadows into corresponding 
electrical currents. At the same time, a synchronising 
impulse is developed independently every time that the 
spot arrives at the end of a line, and another type of 
impulse is developed every time that the spot arrives 
at the end of the last line on the bottom of the picture. 
These synchronising impulses are added in, at a later 
stage, to the vision signals developed by the photo- 


electric cells in the studio or in front of the film trans- | 


As a result the transmitted wave is of the 
In the particular case in 


mutter. 
form illustrated in Fig. 3. 


which the picture at the receiving end is also built up | 


by a travelling spot of light, then the impulse at the 
end of a line sends the spot on the received picture 
back to the beginning of the next line and the impulse 
at the end of a picture sends the spot back to the 
beginning of the picture again. The vision signals, 
at the same time, control the brilliancy of the spot of 
light in the received picture. The result is the forma- 
tion of a picture of the same shape and proportions, 
built up of the same number of lines as the transmitted 
picture and having the same relative values of light 
and shade. 

In high-definition television, owing to limitations in 
the amount of light available, it is only possible with 
the original spotlight method of scanning, used by 
Baird as far back as 1923, to transmit close-ups of one 
or two artists, and not larger scenes. We have already 
seen how a film can be scanned for transmission, and 


the success of telecine scanning, as it is called, leads | 


naturally to the development of the intermediate-film 
scanner, This method, exclusively developed by the 
Baird Company, and illustrated diagrammatically in 
Fig. 4, is regarded as a very successful method of 
transmitting a large indoor or outdoor scene. It 
consists of a cinematograph camera which photographs 
the scene on mot ion-picture film and, at the same time, 
records sound on the same film. The film is then 
rapidly developed, fixed and washed in a period of less 
than 30 seconds, and results in a perfect photographic 
negative of both picture and sound. This negative is 
then scanned, in the same way as an ordinary talking 


film is scanned, and the sound is also picked up off | 


the film, both vision and sound having identically the 


same time delay, and thus being transmitted in exact 


synchronism. A compiete intermediate-film scanner 
for studio work is illustrated in Fig. 6, Plate XX XII, and 
Fig. 7 shows more clearly the camera, sound-recording 
unit and processing unit. 


While it is true that the partly mechanical methods | 


above described probably give, at the present moment, 
the most satisfactory results, the idea of full electronic 
operation with a complete absence of moving parts has 
engaged the attention of television engineers for many 
years and is now taking definite shape in various 
forms which show very great promise and, indeed, 
already give exceptionally good results. This type of 
scanner is closely connected with the development of a 
new and important science, namely, electron optics, 
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which deals with the motion of electrons and the 
|formation of electron images in vacuum tubes—a 
| process which has a very complete analogy with the 
optics of light rays. There are two particular forms 
which are now showing results of commercial value. 
One of these is the photo-electric mosaic camera, 
developed by Zworykin in America, and called by him the 
“ Teonoscope.” This device, shown diagrammatically 
in Fig. 13, page 459, is a vacuum tube containing a plate 
having on its surface a mosaic of very tiny silver 
elements, each of which has been separately rendered 
photo-electrically sensitive. The scene to be televised is 
focussed by a lens on to this plate, resulting in a charging 
up of each of these little elements, in accordance with 
the value of the light falling upon it. The surface of 
|the plate is scanned at the same time by a beam of 
cathode rays produced inside the tube, which, as it 
passes over each element in turn, discharges it—an 
effect which is registered by having a common con- 
ducting backing behind the elements of the mosaic, 
with which backing each element forms a little 
condenser. Minute electric currents are produced, 
which are in accordance with the light and shade of 
the subject as the scanning beam traverses the mosaic. 

The second type of electron camera has been 
developed by Farnsworth, also in America, and his form, 
illustrated in Fig. 14, consists of an evacuated cylindrical 
tube, at one end of which is a flat plate having a 
photo-electric surface on to which is projected, by 
means of the camera lens, the scene to be televised. 
At the opposite, or lens, end of the tube is placed an 
anode made up in the form of a small tube with a tiny 
hole in its wall, and inside the tube a small disc 
opposite this hole acts as a collector of electrons. 
The potential field, due to the presence of this anode, 
| draws off electrons from the different parts of the 
| sensitive plate exactly in accordance with the relative 
tone values of the image projected on to the plate. 
In the lighter parts of the picture electrons are drawn 
off in large numbers, and in the darker parts fewer. 
| By controlling the paths of these electrons Farnsworth 
has been able to re-form at the end of the tube opposite 
to the plate, and where the anode is situated, a focussed 
electron image of the scene projected on to the plate ; 
| that is to say, an invisible image is formed there, 
| built up entirely of electrons which are distributed in 
a plane parallel to the plate and arranged exactly so 
|that the number of electrons present is proportional 
|to the brightness of the corresponding part of the 
| optical image on the back plate of the tube. This 
image is then caused to move as a whole by external 
magnetic deflection, both horizontally and vertically 
in front of the above-mentioned aperture in the anode, 








| 
| 
|and the electrons pass through the aperture striking 
| the collector disc inside the anode and setting up 
| directly, or by means of secondary emission, small 
electrical currents corresponding to the tone values 
of the picture being transmitted. 

Generally speaking, these electronic methods are 
rather insensitive as a means of scanning scenes, and 
this lack of sensitivity is got over, in the case of the 
photo-electric mosaic, by the fact that each little 
element has a charging or storing period between 
| successive traversals of the discharging cathode-ray 
beam. The lack of sensitivity in the Farnsworth 
| electron-image camera is dealt with by a device, due 
also to Farnsworth, called the electron multiplier, 
| which, incorporated in the anode, enables the small 
electron movements to be multiplied by means of the 
principle of secondary emission. In brief, an electron 
striking a suitable surface, may, on entering that 
| surface, release several secondary electrons, and by 
making this number high and providing a building-up 
process by arranging for several successive impacts, 
|a very small electron current may be amplified a very 
| large number of times. These methods of storage or 
| of electron multiplication are sufficient to bring the 
| signal above the value of local electrical noise and 
interference, which usually set a limit to the sensi- 
| tivity required for practical television. 
| The Iconoscope and Electron camera can be used 
| for the direct pick-up of scenes, and they can also be 
| placed in front of a cinematograph projector for trans- 
mitting films, as shown imFig.8, Plate XX XII. Further- 
more the electron camera, since it is controlled in opera- 
tion entirely by electrical circuits, can be made to operate 
on any number of lines, from 100 to 700 per picture, 
which is quite impossible in the case of mechanical 
scanners. The highest number of lines obtained so 
far, namely 700, results in a picture which is, even 
after a close examination, indistinguishable from the 
original in definition and quality. The currents devel- 


oped by the photo-electric cells and by the electron | 


cameras are very small and have to be amplified, and to 
ensure no loss of definition, amplifiers must be able 
to handle satisfactorily a very wide frequency range— 
namely, from 10 cycles up to 2,000,000 cycles—with 
out phase change. 


We must now consider how, having obtained electrical | : 
|which is modulated in brilliancy as required by the 


vision signals from the scene which is being scanned, 


we can transmit them from one point to another, 
Three things have to be transmitted, viz., the vision 
signals, which give the tone value of the various parts 
of the picture; the synchronising signals, which are 
used at the receiving end to re-form the picture in 
proper frame and shape; and the sound. These can 
be transmitted on two channels, one taking the vision 
and synchronising signals and the other the sound. 
If radio transmission is employed, it is necessary to 
have two radio transmitters, two separate wave-lengths 
for transmission, and two radio receivers at the 
receiving end; and great care must be taken with 
regard to the choice of wave-length. Low-definition pic- 
tures can be transmitted on the ordinary medium 
broadcasting wave, but high-definition pictures with 
their very high modulation frequencies, cannot be 
transmitted on medium wave-lengths, because if a 
medium-wave transmitter were modulated with high- 
definition television, supposing that it could be operated 
on 300 m., then the transmitter would cover at least a 
band from 150 m. to 600 m., thus interfering, possibly, 
with ali the broadcasting stations of Europe. It is 
found in practice that the best, and in fact the only 
possible, waves to be used are ultra-short waves, 
between 5 m.and10m. A high-definition modulation 
on a 6-m. wave-length only covers from about 5-9 m. 
to 6-1 m. It is thus possible to fit in, in the wave 
range mentioned, namely 5 m. to 10 m., 20 different 
television transmitting stations without interfering 
with each other. 

Now, ultra-short waves have almost the same proper- 
ties as rays of light ; that is to say, they are transmitted 
practically only in a straight line and will not pass 
through obstructions like hills or large buildings. 
Therefore, it is essential to select a transmitting site 
having aerials as high up as possible so as to cover the 
largest area. The transmitting aerials on the top of 
the Crystal Palace towers, which are 700 ft. above the 
sea level, give an effective range of transmission of 
about 40 miles, which is reduced in certain directions 
where there are high hills. The best all-round wave- 
length for television is 7 m., and this does to a certain 
extent pass over the tops of hills and curve down to 
points beyond them. Fig. 15, page 459, shows the signal 
strengths received at various points in the South Downs 
from a transmitter on Beachy Head, using, in this case, 
a wavelength of 5 m. 

To be able to transmit a higher number of lines than 
240 successfully at full value, it is necessary to go 
down to a lower wave-length, and the range of trans- 
mission is then reduced because these very short 
waves will not pass over hills or round obstructions 
like large buildings or trees, and will not penetrate 
into steel-frame buildings. Measurements have been 
taken of the attenuation of transmission in urban areas 
on wave-lengths of 8 m., 5 m. and 3 m., the results 
being shown by the diagram reproduced in Fig. 16. 
The loss of signal with distance increases greatly as the 
wave-length is decreased. Also, it has been found 
that a 7-m. wave will pass over the top of a hill and 
give a much better distribution of signal in the valley 
beyond than a 5-m., 3-m., or l-m. wave. The diffrac- 
tion decreases rapidly with wave-length. There is a 
further difficulty which is encountered on wave-lengths 
below 6 m., namely, that as the wave-length is reduced 
interference is experienced from motor-car ignition 
systems, electrical machinery and domestic electric 
appliances, making reception very difficult. Hence, 
the 7-m. wave-length is practically the best. 

With regard to the use of cables in place of the 
radio link, it may be explained that until about six 
months ago it was impossible to make a cable which 
would carry high-definition television over a distance 
of more than about a quarter of a mile, but within the 
last few months cables have been developed which 
are capable of carrying television over distances of 
10 miles, 20 miles, or even 100 miles. They consist of a 
metallic tubular casing about 1 in. to 2 in. in diameter 
and a thin inside conductor running down the centre 
of the tube. As well as being useful for high-definition 
television, they can also be employed for carrying up 
to 200 telephone conversations simultaneously. In 
spite of their great cost, which is variously estimated 
between 300/. to 1,000/. per mile to put down, it 1s 
probable that within the next few years they will be 
laid down by the Post Office between important 
centres of population. Already work has started on 
putting down a cable between Berlin and Frankfort, 
and on another between New York and Washington, 
D.C.; and in this country one between London and 
Birmingham. 

We may now consider how the vision signals can be 
received and made use of to form a picture equivalent 
to the original. There are three general methods of 
reconstituting the picture. The first is the mechanical 
method, which involves the use of parts like mirror 





drums or pierced discs, moving at high speed, and 


| having the essential action of forming a flying spot of 


light very similar to that used at the transmitting end, 
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picture. The mirror drum has been used for the 
reproduction of bright pictures in low-definition tele- 
vision, but these mechanical methods are very difficult 
to use when it comes to definition of more than 120 
lines, Progress has, however, been achieved by certain 
mechanical methods, and mention should be made of 
the Scophony system, utilising rotating mirror and 
prism echelons devised by G. W. Walton, of the mirror 
screws built by Te Ka De in Germany, and of the 
stationary mirror drum and rotating mirror of the 
Mihaly system. 

The chief difficulty in all these is to obtain sufficient 
light to illuminate the screen ; and further, the presence 
of rotating machinery inside a cabinet has many 
objections for home use. For this reason the general 
tendency in television reception for high definition in 
recent years has been towards the use of the cathode- 
ray tube. The cathode-ray tube, shown diagram- 
matically in Fig. 17, is an evacuated tube which 
employs a stream of electrons shot off from an electron 
gun to strike and excite a fluorescent screen, forming 
at the point of striking, a brilliant spot of light. This 
spot, on the screen, is caused to move in the form of 
parallel lines by means either of metal plates inside 
the tube, which attract the beam electrostatically, or 
by means of magnetic coils arranged round the outside 
of the tube, which cause the beam to move by magnetic 
effect. The action in either case is controlled by the 
synchronising impulses received, and the result is that 
the spot of light is caused to move in parallel hori- 
zontal lines, from left to right, and from top to bottom 
ot the picture, exactly in accordance with the analysing 
movement of the scanner at the transmitting end, 
covering therefore a rectangular area on the end of the 
tube. Furthermore, the brightness of the spot of 
light is controlled directly by the voltage of the vision 
signals received. High control voltage causes the spot 
to become very bright, and with low voltage the spot is 
almost blacked-out. These signals correspond to the 
photo-electrie cell current variations in the scanner at 
the transmitting end, and we have seen that these, in 
turn, depend upon the light and shade of the various 


parts of the subject being transmitted. Thus, the | 
result is to form at the receiving end a picture which | 
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(540.8) 
is controlled in position by the synchronising impulses, 
and in respect of light and shade by the vision signals 
to give an exact replica of the original scene. The 
sound is, of course, transmitted and received in exactly 
the same way as is used in normal broadcasting, except 
that ultra-short waves are used, and it is reproduced 
with the picture to give synchronised television and 
sound. 

The great advantage of the cathode-ray tube is that 
it has no limitation in brightness or in degree of defini- 
tion, as shown by the number of lines. The control of 
its elements is carried out entirely by electrical means, 
that is, the cathode-ray receiver is entirely free from 
moving parts. There is, however, the disadvantage of 
the limitation of size, which confines it to the sphere of 
home entertainment. Cathode-ray tubes are now 
made to give a picture 13 in. by 10 in. in size, with a 
brightness sufficient to be seen in the home without 
turning out the room lighting, and reproducing ample 
definition for all practical purposes. Furthermore, 
they have been studied with a view to mass production, 
and can now be manufactured in large quantities at 
a low price, free from trouble, and having long life. 

A third method, which appears to be, at the moment, 
ideal for reproduction in the cinema, is the intermediate- 
film method. The signals taken from the ultra-short 
wave radio receiver are photographed by means of a 
small cathode-ray tube on to a highly sensitive moving 
film, and the sound is also taken from this receiver and 
photographed on the film, in its right place. Quick 
processing with a maximum delay of two minutes, 
which includes developing, fixing, washing and drying, 
results in a complete film print, having both picture 
and sound, which can then be immediately 
through a normal projector for filling a full-sized screen. 
The method is, of course, very similar to that described 
above for scanning, but whereas the intermediate-film 
scanner results in a negative on the film, matters are so 
arranged in the intermediate-film projector that a 
high-quality positive print is produced ready for 
projection. 

With regard to television in the home, it may be 
pointed out that the first demonstration of the practical 
possibilities of television was given about seven years 
ago by Baird. Since that time much effort has been 
expended towards making television a commercial 





proposition with revenue-earning possibilities. Various 
difficulties which stood in the way of commencing a 
regular high-definition television service led the Baird 
company to decide to build a complete experimental 
television station, in order to study in as full a manner 
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as possible by research and experiment all the problems 
of the transmission and reception of high-definition 
television. They therefore took over in 1933 premises 
at the Crystal Palace for studios, radio transmitters, 
laboratories, workshops and stores, acquired the rights 
of the towers for setting up transmitting aerials, and 
went ahead, with a view to constructing a station as 
soon as possible for servicing the whole of London 
with high-definition television. This was done with 
the permission of the Postmaster-General and with 
a view to breaking down the vicious circle of “ no sets 
without transmission,” or alternatively, “no trans- 
mission without radio reeeivers.” These studios at the 
Crystal Palace are quite unique. The apparatus has 
been very fully tested out in the course of a large 
number of demonstrations given during the last six 
months to some 2,000 people in various parts of the 
London area, Some photographs of the Baird studios 
and equipment at the Crystal Palace are reproduced 
in Figs. 9 to 12, on Plate XXXII. Of these, Fig. 9 
shows a 240-line Telecine scanner, and Fig. 10 shows 
the Electron Camera in operation televising a speaker 
sitting at a table. Fig. 11 is a view of the control 
room, and Fig. 12 shows the 20-kW, 7-m. transmitter 
used for the transmission of vision. 


(To be continued.) 








1j-IN. BAR AUTOMATIC LATHE. 


Tue illustrations, Figs..1 to 3, on page 460, show 
a new type of single-spindle automatic lathe developed 
by Messrs. Alfred Herbert, Limited, Coventry, for 
high-speed production of either steel or non-ferrous 
parts up to l}in. in diameter by 3{ in. in length for 
turned work, and up to | in. in diameter by 4} in. in 
length for screwed work when using a Coventry die- 
head. The spindle-speed range is remarkable, this 
lying between 25 r.p.m. and 1,965 r.p.m. The changes 
are made by two sets of pick-off gears for the high 
speeds required for turning, drilling, &c., and for the 
low speeds required for screwing, the arrangement 
being protected by patents. There are six fast spindle 
speeds and four slow spindle speeds for each fast 
speed. The general appearance of the machine is 
seen in Fig. 1. This view does not show the driving 
motor, which, as will be gathered from Fig. 2, is situated 
at the rear of the headstock. The motor is of 5 h.p. 
at 1,430 r.p.m., and in the standard machine runs on 
alternating current ; a motor suitable for direct current 
can, however, be fitted. Control is by push button 
on the front of the headstock. Transmission is 
through the pick-off gears and friction clutches, the 
final drive to the spindle being through high-efficiency 
worm gear. The cover for the pick-off gears is inter- 
locked with the isolating switch to ensure complete 
safety when changing gears. The pillar, of which the 
base is seen at the top of Fig. 1 carries a red ight, which 
is illuminated when new bar stock is required. This 
signal is controlled from the bar-feeding mechanism, 
the finishing of the stock also automatically stopping 
the motions of the turret and cross-slides. The feed 
tube swings forward to allow new bar stoek to be 
inserted from the front. 

The bar-feeding and chuck-operating mechanism is 
seen in Fig. 2. It is carried on a tail rod in the form 
of a double slide, the chuck being opened and closed 
through an anti-friction slider actuated from the cams 
on the chucking drum visible immediately below the 
gear. There are no rubbing surfaces in contact at 
high speeds, and the bars are pushed up without shock 
or over-feeding. The whole mechanism is covered by 
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hinged guards and can be operated by hand when 
setting up the machine. The rear end of the bar runs 
noiselessly in a rotating rubber-lined tube. A needle- 
roller bearing carries revolving support bushes for 
round and hexagon bar stock. The turret slide, which 
has a working stroke of 5} in., is mounted directly 
on the bed, and slides on a prismatic way at the front 
anda flat one at the rear. Both ways are fully protected 
in all positions of the ulide, which has holding-down 
gibs at both back and front. The turret is indexed 
automatically during the back stroke. It has four 
faces with relieved tool holes, 1} in. in diameter for 
turning tools, &c., and 1} in. in diameter for the die- 
head, the centres of the holes being 2} in. above the 
slide. The movements of the slide are effected by the 
cam drum seen to the right of Fig. 3, the strips on 
which engage with a roller on the under side of the 
slide, d 

The discs actuating the cross-slides are seen to the 
left of this illustration. These are two in number and 
are accessible through a hinged door. The front and | 
rear cross-slides are independent and the length of 
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stroke is adjustable. The discs are mounted on the; seen on the control drum in this illustration, and also 
camshaft, round which they can be adjusted to vary | visible at the extreme right of Fig. 3, carry adjustable 
the positions of the cams on them in relation to each | dogs which actuate the feed-box mechanism for changing 
other and to the turret cams. After adjustment the | from feeding to idle motion and vice versa. The dogs 
dises are locked to the shaft. The feed motion is | actuate a clutch in the box which controls the motion 
driven by gearing and enclosed belt from the main |of a main worm-shaft driving the worm wheel bolted 
spindle, the idle motions being driven from the constant- | to the right hand of the turret-cam drum, transmission 


| speed shaft of the headstock. The idle motion shaft | being through a safety clutch. The clutch controlled 


from the headstock to the feed box, which is at the | by the dogs enables the main worm shaft to be driven 
rear of the machine, can be made out to the left of | at a fast speed through spiral gears for the idle motions, 
Fig. 2. This shaft is hollow, the feed-shaft running or at a slow speed through worm gearing and over- 
through it. The feed-box provides four automatic | running friction rachet for the feed. It is stated that 
changes. The turret changes range from 46 cuts to|the mechanism gives a very smooth motion to the 
250 cuts per inch; the cutting-off feeds range from | turret slide. The hand wheel seen at the right of 
92 cuts to 500 cuts per inch; and the forming feeds | Fig. 3 is used for turning the camshaft when setting up 
from 184 cuts to 1,000 cuts per inch. The changes|It remains stationary when the automatic feed is 
are made by a series of adjustable pins on the periphery | engaged. The crank lever above the hand wheel 
of the control drum, which is keyed to the camshaft | engages or releases the automatic feed. A slipping 
and is seen at the right hand of Fig. 1. These pins| clutch is provided to eliminate risk of danger from 
actuate a feed-change lever which is connected to | overloading. 

the gearing in the feed-box. The feeds can be changed| The headstock is lubricated by a pump and cascades 
by hand when setting up the machine. The two grooves ' over the gears, the oil circulation being visible through 
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the observation window on the top of the headstock, 
seen in Fig. 2. The turret cam drum and cross-slide 
cam discs run in oil baths. The cutting fluid is supplied 
by the small motor-driven pump seen at the bottom of 
Fig. 2. 








NOTES ON NEW BOOKS. 


In addition to other manuals lately published on 
Indian timbers one on Air Seasoning of Indian Timbers, 
by S. N. Kapur, B.Sc., Ph.D., A.M.I.Chem.E., has just 
peen issued from Delhi: Manager of Publications 
(price Rs. 3 or 5s. 3d. net). A large quantity of timber 
cut in India is wasted or depreciated in value because 
of want of proper seasoning. It is considered that the 
adoption of proper methods of seasoning will con- 
siderably increase the quantity of timber available in 
India without putting any extra drain on the forests. 
The present volume contains a summary of all the 
useful data obtained from experiments in air seasoning 
of a large number of species of Indian timbers, 
beginning in 1914 and continuing until the end of 
1933. The experiments include the measurement of 
shrinkage and moisture, practical forestry work, 
water and air seasoning, the practical stacking and 
housing of timber, and the air seasoning character- 
istics of different species. The manual is fully illus- 
trated and is a very practical record of valuable experi- 
mental work. 


Although the prefaces to the second edition of 
W. L. Evershed’s Specification for Building Works 
(published by Sir Isaac Pitman and Sons, Limited, 
London ; price 5s, net) inform the readers that limita- 
tions of space necessitate omitting much that is valuable, 
it is to be regretted that the author did not include 
some clauses relating to those materials which have 
taken a place of first importance in present-day building 
practice. It is, of course, very easy to discover 
omissions in a small volume, but it is only fair that 
some mention should be made of those to which the 
above qualification can apply. For example, plywood 
in all its forms—multi-ply, laminated board, block- 
board, &c.—is in such general use for doors, panelling, 
staircase solid balustrading and the like, as to merit 
some attention, notably as to precautions in fixing 
and in finishing the surfaces. Again metal (pressed- 
steel) door and window frames, skirtings and archi- 
traves have proved their worth, and are gradually 
superseding the wooden types, particularly in housing, 
flats, and office buildings. The section on carpentry 
might well have been expected to include a clause 
relating to the use of door frames (often only 2 in. 
thick) rebated to take partition blocks, in view of 
present general practice, and in this connection a note 
on the omission of lintels in block partitions where the 
frame is only called upon to carry two courses above 
the head of the door would be useful. Incidentally, 
the blocks should be specified as for brickwork, in that 
they should be well soaked before fixing. It is not too 
much to say that usually the written word on specifica- 
tions is really dull to the majority of readers, while the 
information conveyed would be often more readily 
grasped through the medium of small thumbnail 
sketches, which serve to give added value and interest 
to any book on this subject. The book under notice, 
while lacking in this direction, is, on the whole, a 
sincere and praiseworthy attempt on the part of the 
author to give clear information on specification writing, 
and, as the criticism indicates, mainly errs on the side 
of omission. Perhaps in a future edition the author 
may find space to include an appendix on “ The 
Specification for the Minimum House,” therein indica- 
ting where economy might be effected by the deletion 
of much that is redundant and in the careful sizing of 
such things as floor and ceiling joists, roof timbers, &c. 
As it stands the present edition offers, for its size and 
price, probably the best value for students of any book 
On specifications. 


During the early summer we were glad to be able to 
put on record the celebration of the 150th anniversary 
of the firm of Messrs. J. and E. Hall, Limited, of 
Dartford. The occasion has been made the opportunity 
for publishing a little history of these famous works, 
Written by Mr. Everard Hesketh who has done so 
much to raise them to the commanding position they 
occupy to-day. There is no break in this 150 years of 
fxistence, though at one period, just before Mr. Hesketh 
came into responsible control of the firm, the business 
Was in a far from flourishing condition. The original 
Hall family had ceased, and it seems clear that in the 
latter days of the last survivor, affairs were not making 
Satisfactory progress, but rather the reverse. The 
little history, of some 58 pages only, throws much 
interesting light on the early years of the industrial 


packing. The first ship’s surface condenser was pro- 
duced at the works, and the first trunk engine was like- 
wise one of their accomplishments, antedating by many 
years Penn’s developments on these lines. The original 
John Hall had many interests, including, besides his 
engineering works, a gunpowder factory at Faversham, 
paper works, flour mill, and a stall at Covent Garden 
supplied from a market garden at Dartford, the last 
coming to him through his wife, the daughter of a 
market gardener of Flemish descent. The garden 
has long since been absorbed by the works, which, 
after manufacturing, as the custom was in the early 
days, an immense variety of plant for any connection 
which seemed to promise an opening, gradually settled 
down, but did not confine itself exclusively, to the 
construction of refrigerating plant. The steady ex- 
pansion which has followed the policy of the directors 
for so many years is sufficient testimony of its soundness, 
and the story told in Mr. Hesketh’s little book, honest 
and straightforward as the author’s handling of affairs, 
will undoubtedly be read. with pleasure by many 
interested in the maintenance of our national traditions 
on a high level. 





In a volume of 120 pages entitled Le Diagramme 
“It” de la Combustion, published by Dunod, Paris, 
at 56 francs, MM. M. Guyot and L. Reingold give a 
translation of the German work by Rosin and Fehling 
issued by the V.D.I. Verlag, Berlin. The basis of 
both works is the paper published by Dr. Rosin in 
the V.D.I.-Zeitschrift No. 12 of 1927. By means of 
the “I.T.” diagram combustion calculations of the 
conventional kind are replaced by direct reading from 
a chart. All combustion plants existing or projected 
are amenabie to the diagram, and combustion with 
excess air or in reducing atmospheres can be rapidly 
discussed and diagnosed by its use. In the volume 
under notice a considerable amount of discussion is 
devoted to the establishing of the validity of the 
methods. In a pocket at the back of the book folding 
plates of the graphs required in actual practical work 
are provided ; these are very clearly printed and handy 
to use. 








SURGES IN TRANSMISSION LINES 
AND TRANSFORMERS.* 
By J. L. Mituer, D.Eng., M.I.E.E., Mem.A.1.E.E. 
(Concluded from page 432.) 


Insulation Co-Ordination.—Co-ordination is the prin- 
ciple of lining up the relative values of line and station 
apparatus to obtain the maximum reliability and is 
always inherently practised in some degree on any 
system liable to lightning over-voltages. In the past 
the insulation levels of the overhead system and the 
transformers have been gradually reached by adjust- 
ment of the latter’s insulation up to a value which gave 
reasonably economic reliability. Accordingly, the later 
tendency to over-insulate many high-voltage lines 
in the belief that the number of outages could thereby 
be reduced only effected a decrease in the number of 
line flashovers at the expense of throwing greater over- 
voltages on the terminal equipment so that the seat 
of unreliability became the transformer insulation once 
more. To correlate again the over-insulated line in- 
sulation with the existing transformers as the simplest 
expedient the use of voltage spillover gaps which aim 
at reducing the over-voltages reaching the transforming 
equipment to short chopped back impulses of a pre- 
determined safe amplitude has been, in some quarters, 
general. 

The apparatus which is best suited to this purpose 
by reason of its having the lowest impulse flashover 
ratio is the sphere gap. It has been employed in soun.e 
instances but in general its use appears to have been 
precluded by reason of its large size for high-voltage 
systems, the necessity for maintaining it housed and 
cleaned, and the susceptibility of its surfaces to damage 
by heavy fault currents with consequent loss of efficacy. 
In addition, the sphere gap is not entirely free from 
impulse ratio effects with very rapid rates of voltage 
rise, although in this respect it is of course better than 
other similar apparatus. As a more economical sub- 
stitute the rod gap is employed for the same purpose. 
In the past, considerable dissatisfaction has been 
experienced from its performance where the discrepancy 
between the transformer and line insulation which were 
being co-ordinated was too great. The limitation of 
the rod gap primarily results from the large impulse 
ratio which it exhibits under the influence of steep- 
fronted travelling waves or direct strokes, and on which 
account it was found desirable by most operating 


co-ordinating values in order to restrict the amplitude 
of the over-voltages from these causes to a safe value. 
This had, of course, the effect of correspondingly 





era. Trevithick comes into the picture, and Bryan 
Donkin, Early paper making is recalled. Reference | 
1s made to what is believed to be the first use of metallic | 





* Paper read before Section G of the British Associa- 
tion at Norwich, on Monday, September 9, 1935. 





engineers to reduce the gap settings below the nominal | & 


lowering the flashover voltage of the gap for less steep 
transients, so that smaller amplitude slow-fronted 
travelling waves, the occurrence of which is naturally 
very much more frequent than that of nearby direct 
hits, unavoidably provoked more frequent and un- 
necessary flashover. 

Both the sphere gap and the rod gap, not possessing 
any deionising properties, have the disadvantage that 
their operation may (depending only on the flashover 
approximately coinciding with a power frequency 
voltage crest) be followed by a power arc, tripping of 
the breakers, and shut down of the system. The de-ion 
gap does not show this disadvantage, having the 
property of quenching the power frequency follow up. 
As already described, this apparatus has been recently 
employed where installations have been made across 
every insulator of the line systems, and satisfactory 
operating experience appears to have been obtained 
in the resulting freedom from outages. Its impulse 
characteristics are, of course, similar to those of the 
rod gap, but it would seem possible that its substitution 
for the latter, where this has given unsatisfactory 
performance as a line terminal co-ordinating device, 
would be an improvement and facilitate a somewhat 
lower level of gap settings without causing interrup- 
tions. 

The problem of complete co-ordination of line and 
transformer insulation is complicated by reason of the 
entirely different surge characteristics of the insulation 
and of the gaps which are used to safeguard it. The 
damage caused to solid insulation by surges is cumulative 
and progressive, and Fig. 6, page 462, shows in what 
manner it can only be expected to withstand a limited 
number of surges of a particular amplitude without 
breakdown. If complete reliability of the normal trans- 
former is required, then from a knowledge of its insu- 
lation strength the co-ordinating gaps must be set at a 
low level such that the stress resulting from the steepest 
over-voltages is limited to the flat part of the curve 
where the insulation life is indefinitely great. Inci- 
dentally, Fig. 6 suggests that, in service, the rate of 
failure of transformers due to lightning would be 
greater for older transformers. This has often been 
found to be so in practice. The death rate of any 
apparatus subject to wear and tear naturally varies 
with age, but one particular curve which has been 
published illustrating this fatality rate shows a marked 
steady increase in the rate of failure during even the 
first 10 years of life. 

Lightning Protective Measures.—The fact that the 
methods of protection already mentioned are restricted 
in their efficacy—ground wires by the fact that they 
do not completely prevent flashovers and hence the 
propagation of surges along the line conductors, 
arresters by the fact that they cannot withstand surge 
currents not limited by the line impedance, and 
insulation co-ordination by the different characteristics 
of the various components of the insulation system— 
indicates the importance of the other method of 
protection, the sphere of operation of which is the slow- 
ing up of the rate of voltage change, so that the stresses 
between turns or coils of transformer windings con- 
nected to the lines are reduced to safe values. The 
several forms of this protection will be very briefly 
discussed. 

(a) Condensers.—For an incident wave given by 
E (¢-at— ¢-bt), the voltage at a transformer shunted bya 
condenser is given by (1), page 431, ante, except that in 
the present case C is the sum of the condenser and trans- 
former ground capacitances. From the formula it is 
evident that the flattening obtained with condensers of 
the order of 1000uu F, which are sometimes proposed, 
is very little, and that to obtain useful voltage reduction, 
the condenser has to be very large and expensive. 
From an economic point of view, therefore, the sphere 
of action of the condenser should be simply to reduce 
wave-front steepness. In view of the finite value of 
impedance which is ascribed to a lightning stroke 
channel, condensers will still presumably reduce voltage 
gradients under direct stroke conditions, although a 
flashover on the condenser terminals will, under certain 
circumstances, give rise to additional stresses in the 
transformer winding. It is very necessary for con- 
densers to have their earths joined to the transformer 
earths. In the event of the condenser having a high 
earth resistance, the initial part of the wave passed on 
to the transformer will be as steep as the incident wave. 

(6) Cables.—Essentially a cable flattens the front 
of a wave by virtue of the internal to-and-fro reflections 
and the attenuation resulting from repeated passage 
through it. An incoming infinitely steep-fronted 
voltage wave E on a line of surge impedance Z on 
striking a cable of surge impedance Ze and length I, 
ives rise to a voltage at the open end of the cable of 
4EZ,/(Z + Z,). 2l/v seconds later (v being the 
propagation velocity of the cable), this voltage is 
increased to 8EZ,Z/(Z + Z,)* by the return of the 
first reflection from the terminus. Further to-and- 
fro reflections take place until, for waves which are 





not too short, the final voltage of approximately 
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2E is attained. Thus, except for long cables where 
attenuation is effective, or for short waves, there 
is little reduction in voltage amplitude, but always 
the transformer terminal voltage will be flattened 
into a series of steps. These steps, of small ampli- 
tude in this case, are readily seen on the left-hand 
side of the oscillogram in Fig. 7, which shows the 
terminal voltage on a transformer connected to a line 
through a short cable. The fact that the first step is 
almost as steep as the incident wave front indicates 
the importanee of employing cables of low surge 
impedance. With a cable impedance of 80 ohms, say, 
and a line impedance of 400 ohms, the first step will 
be of the order of 0-67E and in such cases the reduction 
in the transformer gradient will be less than that given 
by a lumped capacitance of the same value as the cable. 
Thus when cables have to be used between a line and a | 
substation they always provide considerable protection 
from steep fronted travelling waves, but unless they 
have the lowest possible surge impedance their incor- 
poration for this purpose alone may be uneconomic for 
the degree of protection given. 

A flashover at the junction of a line and a cable 
connected to a transformer will, under some circum- 
stances, give rise to an oscillation at the transformer 
termina] such as is shown in Fig. 7. The steep voltage | 
collapse at the transformer when the flashover occurs 
at the other end of the cable subjects the transformer 
to additional internal stresses, and in the case shown 
the voltage gradient across 5 per cent. of the line- 
end turns of the transformer winding due to the collapse | 
was four times that due to the stepped front. The | 
frequency of the time-calibration oscillation in Fig. 7 | 
is 500,000 cycles per second. 

(ce) Inductances.—Series inductance coils were 
amongst the first devices to be employed for wave 
front flattening, but their great disadvantage is that 
they may oscillate with the transformer capacitance, 
under travelling-wave conditions the upper limit of 
the terminal voltage e, as shown in the equation below, 
being four times the incident voltage : | 

Ze 


e=2E]|1 : CL). * 
[ yw ) 


pt CZ, 
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where (4 LC — (*Z*), Z is the line surge impe- | 
dance, C the transformer ground capacitance, L the 
inductance of the coil, ¢ the time, and E the applied | 
infinite rectangular incident wave. Resistance shunt- | 
ing the inductance coil, as in the original Campos | 
arrangement, prevents these oscillations and the 
consideration of these is very important when current- 
limiting reactors are employed in stations connected 
to exposed lines. A further point brought out by 
the equation is that while coils critically damped 
and having a relatively large inductance are effective 
for flattening purposes, the small coils of 5 or 10 turns, 
which are often seen in this country on lower voltage 
lines, are of no value. When there are other feeders 
connected to a substation or transformer, the surge | 
impedance of these may provide sufficient damping to | 
prevent oscillation between series inductance and the | 
transformer capacitance. Unfortunately, this damping | 
cannot be relied upon. In the first place, the other | 
feeders are liable to be disconnected from the bus bars 
from time to time. In the second place, the fact that | 
coils were inserted in one feeder would probably 
imply their insertion in the other feeders, and in 
such cases oscillation is liable to occur. 

(d) Surge Absorbers.—These are a series-connected 
apparatus* through which the over-voltage must pass 
before reaching the protected apparatus, as in the 
case of the inductance. Flattening, however, is 
obtained not only by a simple inductance but by this 
in conjunction with capacitance, so that exact control | 
of the output waveshape is obtained while the arrange- 
ment is rendered aperiodic by a coupled dissipator 
circuit, and its operation is, therefore, unaffected 
by the circuit conditions. Fig. 8 shows the change in | 
wave-front steepness typical of this device. These 
apparatus are either built separate units for | 
connection between lines and transformers, or are 
incorporated in the transformer tank. The upper 
oscillogram in Fig. 8 was taken without the 
absorber and the lower one with it. The frequency | 
of the time-calibrat.on oscillation 5 megacycles 
per second 
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Conclusion.—One great difficulty in estimating the | 
behaviour of any lightning protective measure arises 
from the intensity and number of lightning storms in a | 
given locality varying from year to year, so that several 
years must elapse before confirmation of the effective- 
ness of a new device can be obtained. The adoption of 
new methods must frequently coincide with an easy 
lightning season and it is due to this, no doubt, that 
we have so often seen the apparent panacea of all 


* J. M. Thomson, World Power, May, 1932. W. Krug, 
R.T.Z., Jane 30, 1932. 
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lightning ills. The performance of lines during the 
past four or five years has, however, been improved 
a great deal, and this is in part due to the proper 


appreciation of the necessity of having low values of the | 


tower earth resistances (the counterpoise apparently 
being a good but expensive substitute when low values 
cannot normally be obtained) in order to obtain 
maximum benefit from the use of ground wires. 
appears that if maintenance work on de-ion gaps 
can be diminished, this device may form a satisfactory 


It also | 


method of reducing troubles due to insulator flashover. | 
The facts remain, however, that transformers may still | 
break down even when considerable protection is pro- | 
vided and that the precautions and apparatus necessary | 


in order simply to reduce line flashovers are expensive, 
so that the lightning problem is certainly not yet 
solved. The amount of protection to be employed 
in bad lightning districts is decided purely as a question 
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of insurance and is based on its economic importance. 
On unimportant lines where there are alternative 
feeders, a minimum may suffice while on others where 
it is absolutely essential to maintain supply the maxi- 


| mum immunity from lightning troubles must be aimed 


at and paid for. Whether lines of all operating 
voltages will eventually be reasonably lightning proof 
is a question yet unanswered, but new knowledge 
on the voltage, rate of voltage rise and exact 
mechanism of the lightning stroke itself—about which 
factors, as stated in the introduetion, little is 
known at the moment—will necessarily play a 
progressive part in the alleviation of the present-day 
lightning ills. 

In conclusion, the author wishes to thank Messrs. 
Ferranti, Limited, for permission to publish this 


| paper. 
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| under cultivation at a cost of 143 million lire, 150 km. of | 


main roads constructed, and an extensive system of 
into use. Moreover, the harbours at 
Cagliari and Porto Torres have been enlarged and other- 
wise improved. It is stated that a further 245 million lire 
remains to be expended on public works in the island. 





Works tn SARDINIA. the advent of 
Fascist Régime, some 450 million lire have been 
expended on public works in Sardinia. Prior to 1922, 
of the 364 communes in the island, 260 did not possess 
an adequate water supply, 156 were without schools, 
and, in the case of 199, roads were practically non- | 
existent. 
have now been made good, and that, in addition, 145,453 
hectares (360,000 acres) of land have been brought 


CATALOGUES. 


Power Amplifiers.—In a new booklet (priced at 6d.. 
— free) Messrs. Ferranti, Limited, adio Works, 
Moston, Manchester, 10, deal with the construction of 
four sizes of power amplifiers, ranging from 1 watt to 
12} watts. 

Handling Equipment.—In the last issue of a publication 
bearing the title Henry Simon, Limited, Occasional Letter. 
this firm, whose works are at Cheadle Heath, Stockport, 
pomnes descriptions of plant supplied for a cocoa ware. 
ouse at Bahia, Brazil, and pneumatic plant and silo 
equipment at Avonmouth. 

Marine Diesel Engines.—Messrs. Gleniffer Engines 
Limited, Anniesland, Glasgow, W.3, have prepared a 
brochure giving a large selection of illustrations of 
representative examples of different types of craft on 
which their marine Diesel engines are in use for propul- 
sion and auxiliary purposes. 

Synchronous Clocks.—Tangent clocks, a product of 
Messrs. Gent and Company, Limited, Faraday Works, 
Leicester, are shown in great variety of designs, for 
internal, external, bracket and turret erection, in a 
leaflet received from the firm. Automatic lighting, or 
time, switches are also included. 7 


Grinding and Classifying Machinery.—Ball and tube 


| mills and other grinding machinery, MacLean classifiers, 
| and accessory plant manufactured by Messrs. Fraser and 


Chalmers Engineering Works, Erith, Kent, are described 
in a brochure received from the firm. Many of the 
features of modern plants are well illustrated. 

Smiths’ Hearths and Blowing Fans.—A recently. 
published catalogue dealing with fans for industrial 
processes that require a continuous delivery of air at 

ressures of 4 in. to 28 in. water gauge has been received 
rom Messrs. James Keith and Blackman Company, 
Limited, 27, Farringdon-avenue, London, E.C.4, reference 
being also made in it to types of hearths and portable 
forges for which they are suitable. 

Liquid Fuel Burning.—A well-illustrated book of 112 
pages on this subject has been prepared by Messrs. Bab- 
cock and Wilcox, Limited, Babcock House, Farringdon- 
street, Londen, E.C.4, and provides much information 
under four headings, these being: Systems of oil firing 
with various types of burners; boilers suitable for the 
purpose ; technical data ; and instructions for working. 
Installations ashore and afloat are illustrated. 

Constructional Steel.—A reprint of an address by Mr. 
C. J. Kavanagh to a meeting of the Architectural Associa- 
tion, on the subject of “‘ Steel in Building,” has been 
received from the British Steelwork Association, Artillery 
House, Westminster, London, 8.W.1. The advantages 
of steel-frame construction are emphasised, and the 
need to utilise the correct technique, if the full economic 
benefits are to be obtained, is clearly indicated. 

Geared Electric Motors.—There are a great many 

rocesses in which geared electric motors can be advan- 
tageously put to use. Messrs. Lancashire Dynamo and 
Crypto, Limited, Trafford Park, Manchester, 17, produce 
a wide range of standard machines of this type, with single, 
double, and triple reduction gears, and these are described 
in a recently-prepared catalogue, the illustrations of 
applications in many spheres being of great interest. 

Refrigeration.—In a book on this subject, Messrs. J. 
and E. Hall, Limited, Dartford [ronworks, Kent, provide 
an account of the history of the firm, a description, 
adequately illustrated, of the works, and also of the equip- 
ment they make, extending from household units to 
the largest marine and land cold-storage requirements 
Almost every possible type of installation is depicted 
in the great number of illustrations, to all of which netes 
are appended. 

Flexible Bearings.—Messrs. Silentbloc, Limited, Vic- 
toria-gardens, Ladbrooke-road, Notting Hill Gate, 
London, W.11, make the Silentbloc flexible bearing, which 
consists essentially of an inner bush or tube and an outer 
sleeve, the space between the two being filled with an 
elastic and insulating eylindrical ring, forced into 

sition. It is used in motor cars and other applications 
‘he firm has recently prepared a booklet showing its use 
in connection with colliery machinery. 

Industrial Oil Engines.—Following upon their success- 
ful work with the A.E.C. high-speed heavy-oil engine in 
road transport service, Messrs. The Associated Equipment 
Company, Limited, Southall, Mtddlesex, have introduced. 
as recently described in these pages, the A.E.C. 85-h.p.. 
six-cylinder stationary industrial oil engine. A booklet, 
received gives a complete specification, and refers to 1ts 
advantageous features. A loun-aylinder unit and mariné 
types are now in process of manufacture. 

Spectrum Viewer.—As a means of viewing spectra 
under magnification, Messrs. Adam Hilger, Limited, 
98, Kings-road, Camden-road, London, N.W.1, have 
introduced their Dekkor instrument. With this self- 
contained apparatus, previously described in our columns, 
it is claimed that the image, with a magnification of 
twenty, is so brilliant that it can be viewed in any moder 
ately well-lighted room. A leaflet gives an epitome of its 


merits, and another deals with such accessories for spectre 


graphy as resistances for arc lamps, and Tesla coils. 
Electric Propulsion, Switchgear and Fittings.— Recent 
publications received from Messrs. The General Electr 


We understand that all these deficiencies | Company, Limited, Magnet House, Kingsway, London. 
| W.C.2, deal with a wide variet 


y of interesting subjects 
One concerns the electric propulsion of tugs, trawlers, Xc., 
including an anti-stalling device to prevent the Diese! 
engine used from being overloaded. Another deals 
with open-type air-break switchgear. Another with 
Osira electris discharge lamps and fittings suitable for 
their use ; others again deal with electric fans and frac- 
tional horse power motors. 
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THE TIR JOHN NORTH POWER 
STATION OF THE SWANSEA| 
CORPORATION. 

(Continued from page 410.) 

We may begin this part of our description of the 
plant at the Tir John North power station by 
mentioning that the electrical CO, and CO recorders, | 
indicating and recording electrical distance thermo- 
meters and index thermometers used in con-| 
nection with the boilers were supplied by Messrs. 


Cambridge Instrument Company, Limited, 45, | 
Grosvenor-place, London, 8.W.1. It should also be 
pointed out that the economisers mentioned in our 
last article were manufactured by Messrs. E. Green 
and Son, Limited, Wakefield. 

The high-pressure steam pipework, which was 
manufactured by Messrs. Aiton and Company, 
Limited, Derby, has been designed so that normally 
two boilers will supply steam for one turbo-alterna- 
tor. The necessary cross connections have, however, 
been installed so that any boiler can supply any | 





| of the high temperature, viz., 850 deg. F., to which! to the surface. 
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turbo-alternator by a 12-in. pipe. Both the steam | The sea water used for condensing purposes is 
receivers and the drain separators are of solid|drawn from King’s Dock and is discharged into 
forged steel, while the steam pipes are hot-rolled | Queen’s Dock through tunnels, the construction 
steel tubes. The pipe joints are of the seal-welded | of which involved some interesting civil engineer- 
type with loose steel flanges, and the jointing bolts | ing problems. As already mentioned, the power 
are of nickel-chrome-molybdenum steel. In view | station is built on rock, which at this point is close 
It, however, falls rapidly away 
the pipes are subjected, the ranges are designed so| under the Crymlin Bog, which lies between the 
that the maximum stresses due to a combination of | station and the docks, and under the latter is at 
internal pressure, bending and torsion will not|a depth of from 120 ft. to 135 ft. The overlying 


exceed 5,500 lb. per square inch. The bends are | ground consists of very soft mud, peat beds, running 
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crimped to reduce their radii and to avoid thinning | sand, open gravel, and other water-bearing alluvial 


of the outer walls, while the straight lengths are 
corrugated to reduce the thrust at the fixed points. 

The stop valves on the boilers and receivers were 
manufactured by Messrs. Dewrance and Company, 
165, Great Dover-street, London, S.E.1, and are 
operated by compressed air, which is supplied 
from the compressors mentioned above. Control 
is effected from two boards in the feed-pump 
bay at turbine-room floor level. The panels 
of these boards are in the form of diagrams of 


turbine. This has been effected by employing two | connections of the steam pipes and receivers, with 
horizontal steam receivers with an internal diameter | the controller handles in the positions corresponding 
of 24 in., each of which is connected to two boilers to the valves they operate. The valves themselves 
by a 12-in. pipe. A similar pipe connects the two | are driven through worm-reduction gear by a rever- 
receivers, all the pipes being fitted with control | sible rotary air engine, while a piston is directly 


valves. Each receiver is connected to a vertical 


drain separator, which has an internal diameter of | 
30 in., by a 10-in. pipe, and this drain separator 
is, in turn, connected to the steam chest of the 


coupled to each valve spindle for the air operation 
of the by-pass. A mechanical interlock is provided 
between the controller and its drain valve to ensure 
that the latter is open before the former is operated. 





deposits, and it was first suggested that this might 
be crossed by a pipe line. To adopt this course, 
however, would have necessitated the erection of a 
pumping station at the dock and crossing a number 
of railway sidings. The alternative of using tunnels 
was therefore employed, and it then had to be 
considered whether these should be driven partly 
through the rock and partly through the alluvium, 
or, at a lower level, entirely through the rock. 
The latter would have, in the ordinary way, involved 
sinking shafts through water-bearing strata to a 
depth far beyond the limits of practical compressed- 
air work, while though the latter method could 
have been adopted at the higher level, there was 
some doubt whether settlement might not subse- 
quently occur and high stresses be set up at the 
places where a change from alluvium to rock took 
place. On the other hand, the difficulty of sinking 
deep shafts could be overcome by freezing methods, 
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though here again there was a possibility of trouble 
from water when driving the tunnels in free air. 
The consulting engineers for this part of the work, 
Sir Cyril Kirkpatrick and Partners, 25, Victoria- 
street, London, S.W.1., therefore called for alter- 
native tenders, and after these had been carefully 
considered, decided to adopt deep-level tunnels with 
shafts sunk by the freezing process. The contract 
for this work was let to Messrs. Pauling and 
Company, Limited, 26, Victoria-street, London, 
8.W.1. 

Work was begun on the King’s Dock shaft on 
July 16, 1932, by laying a concrete base round 
the site at about 2 ft. below ground level. Two 
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will form part of the dock wall when the latter is 
built. As the cofferdam had not been completed 
when the time came to bore the freezing holes, a 
temporary timber staging was used to support the 
boring rigs. Twenty-four holes, 135 ft. deep, were 
driven round the periphery, and a pilot hole 240 ft, 
deep in the centre. The top tier of 83 in. casing was 
left in position to shut out the sea water and to 
protect the freezing pipes. 

The two shafts at the power station end were sunk 
entirely in rock, work which does not require any 
special description. They are connected to the 
shafts at the docks by tunnels of horse-shoe section 


formed the resistance increased, and it was necess- 
ary to increase the flow of brine to a maximum 
of about 15,000 gallons per hour, the average being 
about 12,000 gallons. After thirty days the out- 
going and return temperatures were 2 deg. F. and 
7 deg. F., respectively, while nearly two months 
after the start they had reached —4 deg. F and 
—2 deg. F. They were maintained at the latter 
temperatures during the shaft sinking operations. 
To follow the progress of the freezing a pilot hole, 
lined with a casing perforated by a large number of | 
‘small holes and covered with wire gauze to keep 
| out the sand, was drilled in the centre of the shaft, 
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cireular brick walls, about 6 ft. high, were built on | 


this foundation, the inner being arranged to clear | 


the shaft by a few inches and the outer being about 


5 ft. farther away. Four drilling rigs of the rope- | 


percussion type were erected by Messrs. Le Grand, 
Sutcliff and Gell, Limited, Southall, over this 
“ foreshaft,”” and were used to drill 24 boreholes 
round a circle 22 ft. in diameter, the distance 
between the centre of each hole round the peri- 
phery being 2 ft. 10$ in. In general, the hole 
was started with an 8§-in. casing and finished with a 
6-in. casing, but sometimes three, or even four 
tiers were required in the total depth of 172 ft. It 
was specified that the holes must not deviate 
from one another in any direction by more than 
1 per cent. of the depth, that is, two adjoining 
holes could not deviate by more than } per cent. 
in opposite directions. The verticality was checked 
from time to time by lowering a steel plumbing disc, 
slightly smaller than the internal diameter of the 
casing, into the top of the hole. This disc was 
suspended by a fine wire from a pulley fixed about 
20 ft. above the hole, and dead central to it, and 
the deviation was measured at each stage by two 
horizontal wires fixed at right angles to each other 
near the top of the casing. At greater depths, 
the disc was replaced by a cage about 18 in. long. 
When a hole was found to be deviating excessively, 
the method usually employed was to withdraw the 
casing gradually and to fill up with hard core or other 


material to a level somewhat above that at which | 


the deviation started. The hole was then rebored. 
The presence of boulders frequently rendered this 
operation necessary. 

As soon as the bore hole had been completed, 
the freezing tubes were inserted. These consisted 
of two parts: A heavy, weldless steel tube of 5 in. 
external diameter, t.¢., of about the same diameter as 
the borehole, and closed at the bottom and smaller 
pipes of 1} in. diameter, which were open at the 
bottom and were placed inside the larger pipe. 
These pipes were lowered in suitable lengths ; and 
the joints connecting each length to the next were 
tested at a pressure of 300 lb. per square inch. 
On the completion of this portion of the work at 
King’s Dock, the pipes were connected to a freezing 
plant which was provided and worked by Messrs. 
F. H. Hayward Latona Engineering Company, 
Limited, Peckham, London, 8.E.15. 

This plant consisted of one unit having a capacity 
of 100,000 frigories per hour at — 20 deg. C. and two 
units of half that capacity. Each unit comprised a 
compressor built by Messrs. Haslam and Newton, 
Limited, Derby, and driven by a 440-volt three-phase 
motor running at 1,500 r.p.m. The output of the 
motor on the larger unit was 70 h.p. and of those 
on the smaller units 35 h.p. The ammonia gas 
used as a medium for freezing was compressed to 
95 lb. per square inch and a temperature of 60 deg. F. 
in the compressor and was then passed to a vertical 


condenser, where it was cooled by a spray of water | 


from a centrifugal pump, so that it was liquefied and 
reduced to a temperat we of 48 deg. F at the outlet. 
The pressure was then reduced to 11 Ib. per square 


inch by a reducing vaive with the result that the | 


temperature fell to — 7 deg. F. Finally it was 
passed into a refrigerator where it cooled the brine 
used in the actual freezing process. The brine, 
which consisted of a solution of calcium chloride 
with a density of 1-25, was pumped through the 
shaft freezing pipes. About 7,000 gallons per 


hour at a temperature of 32 deg. F. was used to| 


begin with for this purpose, the return temperature 


being 38 deg. F. These temperatures dropped rapidly | 
at first and then more slowly, but as the ice cores | 
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the lower portion being grouted to exclude deep- with a finished diameter of 9 ft., which were also 
seated water. This pipe being in connection with | driven through rock by drilling and blasting in free 
the ground water throughout its length enabled the air. The tunnel to the King’s Dock is 2,660 ft. long, 
level of that water to be determined, and as this | and that to the Queen’s Dock 3,837 ft. long. They 
level depended on the extent of the freezing process lare on a gradient of 1 in 72 upwards towards the 
a good indication of the progress of the freezing | docks, the depths below the surface being 295 ft. 
could be obtained. Although the observations were | at the power station, 252 ft. at King’s Dock, and 
complicated somewhat by the fluctuations in the | 234 ft. at Queen’s Dock. The tunnels are lined with 
water level in the dock it was clear that the ice wall | concrete which was constructed with the aid of 
had been closed about three and a half weeks after | travelling formwork. 
freezing started. Freezing was then continued for; The two docks, whose average water level is at 
another thirty-six days, or fifty-nine days in all, in | 11-5 O.D., are over 200 acres in combined area, and 
order to allow the necessary thickness of ice wall to | are replenished periodically by the tide, the water 
be attained. | being clean and suitable for use as circulating water. 
The three freezing units were connected to the | King’s Dock is connected to the intake shaft by 
freezing bores through two ring mains at the shaft. | two culverts, indicated in Fig. 27, in which screens 
| The brine flowed from one of these mains down the | are installed. The inflowing water passes down the 
| freezing bores and up the annular space between it | shaft, along the intake tunnel and up the intake 
|and the outer casing to the other ring main. Con-| shaft at the power station, where it enters an open 
| nections were provided so that the direction of | concrete channel from which circulating pumps 
| flow could be reversed and this was usually done | draw. 
|about once a week. On its return from the circulat- After passing through the condensers the water 
|ing pipe to the refrigerator the brine passed over| returns to another concrete channel and thence 
a notch gauge so that the rate of flow could be used down the discharge shaft, along the tunnel leading 
| to check the hourly output from the compressors. |to Queen’s Dock, and up the shaft, there to 
| Any loss of brine was indicated by the movement | discharge into the dock, as shown in Fig. 26. The 
|of a float in the gauge tank. | flow in the tunnels is maintained by the circulating 
| The sinking of the shaft at King’s Dock was | pumps, which lower the water level in the intake 
| begun on January 23, 1933, practically two months | channel below the level in the docks and raise it 
'after freezing had started. At first the earth near|in the discharge channel, the differences in level 
the centre was soft and could easily be removed, | automatically adjusting themselves to the amount 
but pneumatic drills had to be used to break up| required to overcome friction. 
|the parts near the circumference. At a depth of | The shafts are fitted with manually-operated 
| 90 ft. the whole of the area within the pipes was, |greenheart paddle penstocks supplied by Messrs. 
| however, found to be frozen and had to be treated | Stothert and Pitt, Limited, Bath. 
|as if it were rock. Though this increased the| Each of the two main generating sets, which 
labour required it had the advantage that no/|were constructed by Messrs. C. A. Parsons and 
timbering was necessary, in spite of the fact that | Company, Limited, Newcastle-upon-Tyne, comprises 
the ground originally consisted mainly of mud, |a 30,000-kW two-cylinder reaction turbine, which 
gravel and sand. In order that the portion! has been designed to operate with steam at a pres- 
between the shaft and the solid ground might be | sure of 600 lb. per square inch and a total tempera- 
sealed effectively the freezing pipes were carried | ture of 825 deg. F. The most economical load is 
down to a depth of 50 ft. below the base of the | 24,000 kW. The cylinders are arranged in tandem, 
alluvium. Cast-iron waling curbs were inserted|and expansion takes place in the high-pressure 
at this level and at the base of the alluvium, and | cylinder from the stop-valve pressure to about 
| from the former level to ground level the shaft was | 13 1b. absolute. The steam is then led to the low- 
lined with cast-iron rings 4 ft. high and 6 in. over | pressure cylinder through a pair of overhead pipes, 
the flanges. Grout was then injected between the | in which expansion joints are fitted. It enters the 
iron and the surrounding earth. The final depth of | low-pressure cylinder at the centre and flows in 
the shaft was 252 ft., and its finished diameter 14 ft. | opposite directions to the ends where it exhausts into 
The freezing operations for the outlet shaft at the condenser at a vacuum of 29 in., when the baro- 
Queen's: Dock were conducted in a similar way to | meter stands at 30 in. 
those just described. As, however, the dock walls| The high-pressure cylinder blading, which is of 
at this point have not yet been built and there is a | stainless steel, is of the Parsons end-tightened type, 
depth of 15 ft. of water over the site, it was decided | except in the last three rows. These last three 
to sink the shaft inside a steel sheet-pile cofferdam | rows comprise blading of the radial-clearance type, 
filled with sand and to surmount it with a concrete |the blades being thinned down to a knife edge 
structure, in which were formed culverts to lead | at their tips. All the blading in the low-pressure 
the water into the dock. This concrete structure cylinder is also of this type. There are forty-eight 
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pairs of stationary and moving rows in the high- 
pressure cylinder and eight pairs on each side of the 
low-pressure cylinder. To obtain the maximum load 
of 30,000 kW, the first nine pairs of rows are by- 
passed. 

The high-pressure rotor is bored through from 
end to end, and every portion of the interior 
surface was examined by a borescope for flaws. 
The low-pressure rotor was built up by shrinking 
forged-steel discs on to a central shaft. These 
discs, which are of substantial thickness, are made 
to butt both at their rims and centres, thus 
eliminating any risk of disc vibration and the 
accidents to which it gives rise. Except in the 
rearmost portion, where the steam pressure and 
temperature are low, the high-pressure cylinder is 
of cast steel and the same material has been used 
in the manufacture of the steam chest. The steam 
chest, which is of the usual Parsons type, contains 
two double-beat governor valves, controlled by oil 
relays, and a separate emergency valve, which shuts 
off the steam should a predetermined limit of speed 
be exceeded. It is mounted on a separate bedplate 
and is connected to the cylinder by flexible corru- 
gated U pipes. In this way any possibility of 
strains being put on the cylinder by unequal 
expansion is avoided. 

The oil for operating the governor system is 
Fic. 30. ConpENsERS IN MaKkeErs’ Suops. obtained at a pressure of about 70 lb. per square 
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through bevel gearing from the auxiliary governor | electrically connected to the rotor body by flexible 
shaft at a speed of 786 r.p.m. This shaft is, in turn, | bonding strips. The rotor-end rings are provided 
driven from the main turbine shaft through a worm | with grooves to take the balancing weights. During 
and worm wheel. The governor itself is mounted | construction the rotors were both statically and 
on the other end of this shaft. The pump also | dynamically balanced, and when completely wound 
supplies oil to the bearings at a pressure of 15 |b. | were run to 40 per cent. over-speed. They were 
per square inch through a reducing valve. In| also balanced at normal speed and were pressure- 
addition, there is an auxiliary pump of the gear | tested at 10 times the excitation voltage’ corre- 
type which supplies oil to the governing and lubri- | sponding to the full load of the alternator. 
cating systems at the same pressure as the main| The necessary excitation is provided by direct- 
pump. The governor and emergency equipment, | coupled exciters, which, in turn, are excited by self- 
which is of the same type as that fitted to the | excited auxiliary exciters. The main and auxiliary 
20,000-kW units installed in the Salt River station | armatures of the exciter groups are mounted on 
of the South African Electricity Supply Commis- | the same shaft and are driven from the rotor shaft 
sion,* consists essentially of an emergency trip| through a flexible coupling. The exciter magnets 
valve at the steam end of the unit and of a com-/|are supported on one extension of the bedplate. 
bined runaway and stop valve on the inlet to the | During the testing of these exciters on the test bed 
steam chest, both being connected to an oil system, | the open-circuit and load characteristics were 
so that any variation in the speed causes an appro-| obtained and the temperature rise ascertained. 
priate increase or decrease in the amount of steam | They were also pressure-tested at 10 times their 
admitted. |normal voltage. Open-circuit and wattless-power 
Motor-driven turning gear is provided on the runs were carried out on the finished machines, the 
turbines to ensure uniform cooling or even heating | stator windings being subjected to sudden three- 
of the rotors when shutting down or starting up. | Phase short circuits while running at normal speed 
This gear is mounted between the cheeks of the and excited to normal voltage. During these runs 
low-pressure cylinder exhaust cover, and the power the opportunity was taken to obtain oscillograph 
is transmitted to the rotors through a toothed records. 
wheel attached to the coupling. | Ventilation of the alternators is effected on the 
The alternators, to which the turbines are coupled, multiple-inlet enclosed system in which cool air is 
are designed to have an output of 37,500 kVA at | admitted along the whole length of the stators, 


a power factor of 0-8 on continuous maximum | thus ensuring uniform and effective cooling of the | 


rating and to generate three-phase current at a pres- | stator core and end windings and the rotor. The 
sure of 33 kV to 36 kV anda frequency of 50 cycles | air for each alternator is circulated by two fans, 
when running at a speed of 3,000 r.p.m. Generally | each of which can supply half the necessary air. 
speaking, their construction is in accordance with | They are installed inside the foundation blocks and 
Messrs. Parsons’ standard practice for machines of | are operated electrically. Their characteristics are 
this speed, but a noteworthy feature is the large | such that should one fail the other will maintain the 
output for the high speed of rotation. The peri-| alternator on 80 per cent. of its rated output. At 
pheral speed is, however, only moderate owing to | light loads it is only necessary to run one fan, thus 
the comparatively long rotor body. | maintaining the alternator on as high an efficiency 
The bedplates are of electrically-welded mild |as possible. The exhaust air from the alternators 
steel, while the stator casings are of the same | ‘8 led into coolers which are arranged in two sections. 
material, the result being high rigidity combined | Each of these sections can maintain the machines on 
with low weight. The laminations forming the | 59 per cent. fullload. The coolers are also installed 
core are made from material with low hysteresis | nthe agg * ogpanal T ry = rings, —— 
and eddy-current losses, and after being insu-|®"4 ‘ans are totally enclosed and are ventila 
lated and punched with slots for the unites | by cool air pet peeing) tere circuit. ee 
and for ventilation, were assembled under heavy | 8°"°y ®F inlet and outlet doors are provi 
pressure, special precautions being taken to —— | enable the machines to be operated on an open air 
accuracy in the alignment of the conductor slots. | Circuit should the water supply to the air cooler 
As in the other 33-kV machines produced by this | fail. Index thermometers indicate the alternator 
firm, the core conductors are made up of triple- | outlet air temperatures. These are connected 
concentric stranded cable. The individual wires | lectrically to indicators, which give both visible and 
are insulated with asbestos and spiralled in a | audible warning when a predetermined temperature 
detinite lay to eliminate eddy currents, and the is exceeded. The general appearance of these sets 


finished conductors are covered with micanite,| Will be clear from Fig. 26, which is a view in the 
which was moulded on during manufacture. The 
insulation is of such a character that permanent 
flexibility is said to be ensured. It can therefore 
withstand the unequal expansion of the copper and 
iron when the alternators are in service. 
windings are formed from high-conductivity copper 
bar which is also insulated with micanite. They 


| Limited, Vickers House, 
The end 


turbine room. 

The condensers into which the turbines exhaust 
were manufactured by Messrs. Vickers-Armstrong 
Broadway, London, 8.W.1, 
and are of the two-flow regenerative type. They 
have a cooling surface of 30,000 sq. ft. and are single 
shell units with twin exhaust openings. The shells 





are arranged in nine banks, three banks for each | are of welded mild-steel plate construction through- 
phase, and are rigidly supported by impregnated-| out. The tubes, which are made of aluminium- 
wood packings. The stator end shields are of fibrous | bronze and are 1 in. external diameter, are expanded 
non-conducting and non-magnetic material, thus | into naval brass tube plates at the inlet end and 
entirely preventing eddy currents due to the leakage have packings at the outlet end. The circulating- 
flux. Any tendency to drum is eliminated by | water side of each of the condensers is in halves, 
securing the shields to extensions of the stator-| 80 that one section of the tubes can be exposed for 
winding studs. | cleaning while the other remains in commission. 
The rotors, which, as already mentioned, are | 4% the size of the shells was too large to allow them 
comparatively long, were machined from solid | to be transported to the site in one piece, they were 
forgings of high-grade mild steel, the radial slots | Split into carefully-designed sections, so 
in which the windings are laid being milled out of | that the maximum amount of welding could be 
the solid. A hole wes trepanned axially through | carried out at Barrow-in-Furness. The equipment 
the centre of each shaft to enable a thorough | i* guaranteed to give a vacuum of 29 in. with the 
examination for defects in the forging to be made. | barometer at 30 in. and a cooling water temperature 
The windings are of copper strip, the coils being of 55 deg. F. at the inlet. One of the condensers 
accurately formed on a special coil-forming machine | ‘8 Shown under construction in Fig. 30, page 465. 
before being placed in the slots. The winding is | The circulating water is drawn from the adjacent 
connected to two slip-rings at the exciter end of the |40cks through the tunnels, in the way already 
rotor body by means of strongly supported bands. | described, by four pumps, which are installed in a 
The insulation is of micanite, and the end windings basement bay at one side of the turbine room, as 
are securely packed with bakelised, heat-resisting | W'l! be clear from Fig. 3, on page 238, ante, 
asbestos packing. The heavy end caps are of | 4nd Figs. 28 and 29, on page 465. Each of the 
- . __™__ | pumps, the inlet to which is controlled by a 26-in. 


1933). | electrically-operated stop valve, manufactured by 


* See ENGINEERING, vol. cxxxvi, page 562 ( 
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inch from the main oil pump, which is driven | weldless, non-magnetic, high-tensile steel and are | Messrs. J. Blakeborough and Sons, Limited, Brig. 


| house, is driven by a 90-h.p., 400-volt variable-speed 
|alternating-current motor running at 720 r.p.m,, 
|manufactured by the British Thomson-Houston 
| Company, Limited, Rugby, and is capable of hand- 
| ling 11,000 gallons of circulating water per minute 
against a total head of 21 ft., or half that required 
| by each condenser. Normally, one pump is con- 
| nected to one half of each condenser and the dis- 
jcharge is brought away from the water box 
| independently and then united into a common 
discharge main. The pumps, which were also 
manufactured by Messrs. Vickers-Armstrong Limi- 
ted, are of the Vickers-Gill type and consist essen- 
tially of a propeller running between sets of fixed 
guide vanes. In order to meet the considerable 
fluctuation in the circulating-water temperature 
which is likely to occur, and to allow for the 
variation in the load, the speed of the motors, as 
has been said, can be altered over a range of 
40 per cent. by rotor resistances, and the particular 
quantity of water required at any time can thus 
be obtained. The characteristics of the pump, it 
is claimed, are such that it will run at practically ite 
maximum efficiency throughout its range, a condi- 
tion which should enable the power required by the 
auxiliaries to be reduced to a minimum. The 
pump casings, guide vanes and propeller are of cast 
iron and the main bearing is supported in the 
discharge vanes adjacent to the propeller. The 
bearing itself is similar to a marine-type tail-shaft 
| bearing, the bearing surface consisting of lignum 





| vite strips in a gunmetal bush. The spindles are 
of molybdenum-steel and are packed by stuffing 
boxes and glands of the usual design where they pass 
through the casing. The thrust is taken by an ex- 
ternal bearing of the Michell type, which is mounted 
rigidly on the casing. 

(To be continued.) 
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Relativity. By F. W. Lancnester, LL.D., 

London: Constable and Company, Limited. 

12s. net.] 
THE modern theory of relativity has, as is well 
known, resulted in the introduction of modifications 
into Newtonian mechanics in cases where the 
velocity involved is comparable with that of light. 
Although such speeds do not enter into engineering 
problems, the principle of relativity, nevertheless, 
plays an important part in the study of _wave- 
mechanics, which is the instrument of investigation 
used in the atomic world that surrounds the metal- 
lurgist. Consequently, engineers desirous of fol- 
lowing the progress of research into the mechanism 
behind the strength of materials should at least be 
acquainted with the implications of the principle in 
question. Not the least important of the difficulties 
encountered at the outset of a study of the subject 
arises from a failure to appreciate the fact that the 
aim of a relativist is that of expressing the laws of 
nature in terms of a geometry that remains valid 
when the region under examination is “ disturbed 
by the presence of gross matter and electric charges. 
Nature works with the minimum expenditure of 
“action,” according to Hamilton’s principle, and 
it is the chief concern of the relativist to find the 
line associated with that minimum property ; that 
line, known as a geodesic, corresponds to a straight 
line in Euclidean space. Thus, a geodesic may be 
regarded as Nature’s shortest path, but it 1s not in 
general a straight line, whence the difference between 
the geometry of space-time and that relating to 
plane surfaces. A rigorous treatment of the general 
theory of relativity involves the use of the tensor- 
calculus and the theory of invariants, upon which 
are naturally based the two outstanding treatises 
on the subject. 

In view of the mathematical equipment necessary 
to follow this path of approach, many engineer, 
as well as students of mathematical physics, will 
welcome this treatise of Dr. Lanchester’s, in which 
he has examined the theory de novo on the basis ot 
geometrical ideas that can be grasped by intelligent 
sixth-form boys. This attractive volume is an 
intellectual tour de force, behind which is hidden 
|a profound knowledge of the subject. This is, 10 
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part, revealed in Chapter X, on “ Rotation in 
Space-Time,” which was an aspect of the problem 
that occupied the attention of the author about 
twenty-five years ago. The matter is referred to as 
a “speculation,” but if a comparison be made 
between the conclusions arrived at in Article 79 
and the basis of a remarkable paper contributed by 
Prince L. V. de Broglie to Le Journal de Physique 
et le Radium, vol. viii, page 65 (1927), it will be 
apparent to the reader that Dr. Lanchester’s early 
speculations were leading him to the five-dimensional 
space proposed by Kaluza in 1921. The point is 
not without engineering interest, since there are 
reasons for supposing that the elusive nature of 
Planck’s quantum theory may subsequently be 
revealed as properties of this five-dimensional space ; 
also, that is the simplest type of space by means of 
which electromagnetic forces can be reduced to 
geometrical quantities. 

A penetrating light is used to examine the theory 
implied in the principle of relativity, in the process 
of which attention is drawn to doubtful points on 
the system under investigation. Regard being had 
to recent contributions to the subject, the author 
is to be congratulated on his examination of the 
principle of equivalence and the curvature of space- 
time, since these conceptions are only devices used 
to attain otherwise inaccessible points on the struc- 
ture of knowledge concerning the natural world. 
One might go farther and add that the curvature of 
space-time is equivalent to the ¥-waves introduced 
into wave-mechanics, but neither exists in a literal 
objective sense. 

The value of the work is enhanced by the fact 
that the writer has, in the main, refrained from 
clouding the issue with philosophical matter. This 
is shown to advantage in the pages devoted to the 
idea of an expanding universe, which are worthy of 
perusal on the part of those interested in the 
problem. The volume can be recommended uncon- 
ditionally for two reasons: first, because it is a 
simple, yet precise statement of the problem 
involved ; and secondly, on account of the fact 
that it is an original contribution to the study of a 
subject that is not so well understood as should 
be the case. Moreover, it is difficult to imagine 
any engineer purchasing the book and failing to 
read it from cover to cover, and that more than 
once. 

Adverse comments on the work may well be made 
in certain quarters, but Dr. Lanchester’s treatment 
is applicable to a gravitational field, which involves 
the use of four-dimensional space. It is possible 
that slight modifications might be required when 
the results arrived at in the book are applied to 
problems concerning electromagnetic fields, for the 
examination of which it is necessary to utilise 
Kaluza’s system of five variables, but one cannot 
assume a dogmatic attitude on the point, since 
wave mechanics is at present by no means a well- 
established subject. In view of the assumed 
aversion from mathematics on the part of engineers, 
it is a striking coincidence that two students of 
engineering, remembering Professor Einstein’s train- 
ing at Ziirich, and the achievements of the author 
of this volume, should have been almost simulta- 
neously attracted to the study of relativity. In 
the present instance the source of the enthusiasm 
doubtless arose from the personality of the dis- 
tinguished mathematician to whom the work under 
review is dedicated. 





Mechanical Vibratiens. By ProrEssor J. P. Den Hartoa. 
London : McGraw-Hill Publishing Company, Limited. 
[Price 30s. net.] 

Martrers relating to periodic motion have of recent 

years assumed a position of importance in the 

mechanical engineers’ world, due mainly to the 
influence exerted by unbalanced inertia forces on 
the system of stresses imposed on the parts of 
high-speed machinery. In this connection, it is 
to be noted that, for a number of independent 
reasons, there is a tendency in design and construc- 

tion to reduce the weight of various parts of a 

given type of machine, which in turn makes for 

slender structural systems that are particularly 

Susceptible to the objectionable effects of resonance. 

For instance, a comparison of the proportions used 

in the design of internal-combustion engines during 


the past twenty years makes manifest the appre- 
ciable modifications that the transverse stiffness of 
such systems have undergone in the course of 
progress. Development along these lines is inevit- 
able, so that we must accept the consequences 
as part of the general improvement of machinery. 
In this sense, the subject of dynamics is much more 
important than that of statics, since it is now 
recognised that in practice there are really very few 
cases of statical loading. 

The subject of harmonic motion possesses a 
special attraction, in so far as examples of it are 
to be found in many fields of scientific investigation. 
For example, it is possible approximately to examine 
the motion of reciprocating engines on the assump- 
tion that the involved forces are of the simple 
harmonic type, which leads to questions concerning 
the related oscillation of the supporting structures. 
Further, although the seismograph record of an 
earthquake is usually of a complex form, on the 
principle of ‘‘ Hobson’s choice,” it is customary to 
assume a simple kind of periodic force in the deter- 
mination of the stresses produced on buildings 
affected by such disturbances. This attractive aspect 
of the subject still presents itself even when the 
more advanced applications of the theory are under 
consideration, but the process of calculation may 
become very laborious in these circumstances. 

Professor Den Hartog has appreciated these facts 
in preparing an elementary treatment of the general 
subject which leaves little further te be desired, and 
the commendably clear style cannot fail to add 
pleasure to the profit gained by a reader. This is 
to be welcomed, for without a good grounding in 
the main principles a considerable amount of 
unnecessary labour might be undertaken before 
completing an advanced application of the theory 
to a practical example. 

The subject matter has been developed from 
lectures given originally to the “‘ design school ”’ of 
the American Westinghouse Company, which 
probably accounts for the easy steps along which 
the student moves through this work. The author 
has utilised vectorial methods in various parts of 
the treatment, but this method of approach might 
have been used effectively to reach one or two 
other points included in the region covered by this 
introductory survey. 

In addition to the worked out examples, the 
volume contains a number of interesting problems 
for solution on the part of the reader, the answers 
for which are given in the book. Teachers of applied 
mechanics and physics will find the work of value 
in the preparation of lectures dealing with modern 
applications of the theory of dynamics. 


Industrial Furnaces. Vol. I. By W. Trinxs. Third 
Edition. New York: John Wiley and Sons, Incor- 
porated. London: Chapman and Hall, Limited. 
[Price 37s. 6d. net.] 

ProFEssoR TRINKS, who occupies the Chair of 

Mechanical Engineering at the Carnegie Institute 

of Technology, enjoys an international reputation 

in the field covered by this book, a reputation which 
will be enhanced by the third edition under review. 

The long practical studies of the author have 

enabled him to write authoritatively upon a subject 

that is comparatively new. It is not so long ago 
that furnaces were built by rule of thumb based on 
trial and error; to-day, thanks to a few devoted 
workers, among whom Professor Trinks ranks high, 
furnace building has become a science. This book 
does not profess to include furnaces of every type, 
and is primarily confined to metal-heating furnaces. 

Furnaces involving change of state of the material 

heated are excluded. The iron and steel industry 

will especially benefit by Professor Trinks’ labours. 

Although melting steel, glass-making, burning 
of ceramic materials, coking of coal, and dis- 
llatition of zinc (to mention a few examples) are 
performed in furnaces which are not as a rule 
designated “industrial furnaces,” the author con- 
siders that many of the data and theories in his 
pages can also be applied either directly, or with 
but little change, to furnaces of these types. It 
will thus be evident that the book is not a text-book 
for the student—though the post-graduate student 
would benefit from it—but rather a treatise for the 








expert. The style is, perhaps, a trifle heavy, but 


this may be ascribed to the vast amount of informa- 
tion packed into a relatively small compass. The 
book contains, in short, much practical operating 
experience and useful suggestions as, for example, 
the admonition to adopt other ways of cooling the 
chequers before Sunday repairs than sprinkling 
them with water, methods of calculation fully 
illustrated by examples, and design data, of which 
the following statements are typical: “ Heat 
penetrates at the rate of fin. in 5 minutes”; “Steel 
can be heated in a furnace at the rate of 30 Ib. per 
square foot of hearth area and hour for heat treat- 
ing; 60 lb. per square foot and hour for annealing ; 
80 lb. per square foot and hour for uniform tem- 
perature forging and rolling ; and 110 Ib. to 130 Ib. 
per square foot and hour for work in which 40 deg. 
to 50 deg. F. temperature-difference per inch of 
thickness of stock is allowable.” 

Data on such factors are now available for 
designers who had formerly to rely upon their 
own experience, often derived from conditions 
which rendered their accuracy doubtful. In fact, it 
is now necessary to take into account even secondary 
effects, and this can readily be done by making use 
of the numerous tables, charts and graphical methods 
with which the book abounds. The author opens 
with a brief deseription—perhaps classification 
would be the more appropriate term—of the various 
furnaces which he proposes to consider. He then 
deals with furnace capacity and general dimensions 
as governed by the quantity of material to be heated 
per unit time and the required degree of uniformity 
of temperature. Heat losses from furnaces are then 
investigated, and the methods for effecting con- 
servation of heat are considered. 

In the part of the book devoted to the mainten- 
ance of furnaces, Professor Trinks first considers 
the materials of furnace construction, not confining 
himself to refractories, but discussing the thermal 
behaviour of the metallic elements, which are no 
less important in their way. An endeavour is 
made to show how furnaces must be designed, built 
and operated in order to be free from extensive and 
troublesome repairs. The movement of the gases 
in the furnaces must be controlled by the burners, 
baffles, ports, flues and chimney, and the design 
and location of the furnace parts to obtain the 
best control over the gases, is studied exhaustively. 
The book concludes with a number of appendices 
giving graphical methods of calculation and other 
useful information. It is undoubtedly a work 
that constitutes a valuable source of information on 
the whole science and practice of the construction 
and operation of furnaces. 








TYRE FACTORS IN VEHICLE 
CONTROL.* 
By F. G. W. Kiya. 


BeForeE dealing with tyre behaviour and the part 
played in vehicle eontrol, let us first consider to what 
extent tyres are associated with accidents in this 
country. There is a scarcity of data, but the analysis 
recently published of 1,500 fatal road accidents in the 
early part of this year shows vehicles or their equipment 
as the cause of 3-7 per cent. Tyres are not mentioned 
separately. The 1933 analysis of 6,942 fatal accidents 
shows vehicles or equipment as the sole or main cause 
of 318 accidents (4-6 per cent.). Defective or smooth 
tyres account for 45 (0-6 per cent. of the total). If 
contributory causes are also considered, vehicles or 
equipment appear in 568, or 8-2 per cent., and tyres in 
71 accidents, or 1 per cent. In the early 1935 figures, 
drivers, pedal cyclists and pedestrians account for 
90-1 per cent. of the total, which certainly shows 
that the personal factor is of major importance. 

It is obvious from these figures that it is useless 
to look to improvements in tyre construction and 
behaviour to effect a material reduction in road acci- 
dents. Nevertheless, it is desirable that the mechanical 
controllability of a vehicle on a road should be as 
nearly perfect as possible, even though this might result 
in drivers relying on the margin of safety provided and 
taking more risks. The figures in Table I, page 468, are 
taken from the records of the Dunlop test fleet, which 
is a collection of vehicles of all types, kept on the road 
for the sole purpose of wearing out tyres. This 
represents ‘a total of 2,964,000 miles with no fatal 


* Contribution to Joint Discussion on ‘‘ The Applica- 
tions of Science to the Control of Road Traffic,” before 
Sections G and J of the British Association at Norwich 
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accidents, two major and three minor injuries, and | braked vehicle remains constant. Moreover, the brake 
incidentally, no accident due to defective or smooth | power can be adjusted within fine limits to suit the 
tyres, though the type of work naturally results in| particular conditions. In normal practice, where the 
tyres being worn beyond the stage at which users | brakes of a vehicle are applied by foot pedal pressure, 
would, normally, discard them, Five drivers have| such delicate control of brake application is very 
each driven more than 500,000 miles since March, 1922, | difficult, and the other conditions do not apply. In 
as shown in Table II. The accidents, none of which | all the tests made under road conditions by Messrs. 
was fatal, amount to approximately one injury in| Dunlop Rubber Company, higher decelerations than 
916,000 miles. Injuries or deaths arising from road | those obtained with wheels locked have never been 
accidents for the whole country average approximately | measured. The distance a vehicle will travel when 
4,000 per week, and, assuming 2} million mechanically- | braked depends upon the speed, the efficiency of braking 
propelled vehicles on the road and an average yearly | system, and the coefficient of friction between the 
mileage of 15,000, the accidents average approximately | tyre and the road. The first two are decided by the 
one per 180,000 miles. The test fleet figures show | user and manufacturer of the vehicle, the latter is 
that with careful and attentive driving, the liability | partly in the tyre manufacturer’s province, and 
to accident is very greatly reduced, although the driving | depends upon the tyre design and state of wear, the 
is done day and night at relatively high speeds, in all| road surface and condition, and the tyre inflation 
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to that in which the tyre-tread pattern acts on an 
| ordinary smooth road. 

From the figures in Table III it will be noticed that a 
driver with the same car on ordinary roads in dry and 
wet weather will find the minimum stopping distance 

| varying by about 4 to 1 when braking from a speed of 
30 m.p.h. If, in addition, it is remembered that the 
| theoretical stopping distance varies as the square of 
the speed, the possible variation in control that the 
| driver may be called upon to exercise can be imagined. 
| There are, however, two other factors which increase 
| the actual stopping distance, and which are affected by 
|inerease in speed. These are the distance covered 
| during the driver’s mental-reaction time and the fact 
| that the coefficient of friction decreases as the speed 
| rises. 
| All the tests described above were carried out under 


weathers and with frequent changes of car and there- 
fore type of driving control. 

Neglecting external circumstances, for any individual 
vehicle safety depends on the following :—(1) The 
driver's knowledge of the vehicle’s response to the 


Tasie I,—Accidents to Dunlop Test Fleet. 
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| 
cidents involving 


Mileage Injury. 


Period. 


832,900 
483,200 
503,400 

19,300 
625,100 


Major. 
Major. 
Minor. 


Minor. 


Tass I1,—Accidents to Dunlop Test Fleet Drivers. 


| Personal Injuries. 


Mileage since 


Driver March, 1922. 


637,700 
551,200 
529,000 
516,500 
513,800 


Major 


Major 
Minor. 


controls at any time or place; (2) his ability to act 
correctly and quickly; (3) his willingness to apply 
his knowledge in driving and to avoid unnecessary 
risks; (4) the controllability of the vehicle, i.e., 
rapid and accurate response to the driver’s actions ; 
and (5) freedom from structural failure in the vehicle 
or its components, (1), (2) and (3) are “ personal” 
factors, and from the statistics previously quoted, 
these are obviously the most important. (4) and (5), 
however, cannot be neglected, and it should be pointed 
out that uniformity of vehicle response to the controls 
is most desirable, 1.¢., a given action on the part of the 
driver should always produce the same result in change 
of speed or direction, implying unvarying effectiveness 
of engine “ pick-up,” brake action, and reaction between 
tyre and road. It is with the last-named factor that 
we are now primarily concerned. 

The factors on which “ controllability” depends 
fgr any one car are: Weather, road surface, brakes, 
ehgine power, weight distribution, or position of 
centre of gravity, and tyre type and condition. The 
effect of these factors will be considered under the 
three headings of braking, acceleration and cornering. 
Braking will require more attention than acceleration, 
firstly, because braking forces are usually much greater 
than those involved in acceleration, and secondly, 
because acceleration is usually undertaken volun- 


tarily, whereas braking is often dictated by a sudden | 


change of conditions creating an emergency. The 


maximum rate of change of speed for cars other than | 


racing cars is approximately 32 ft. per second per second 
for braking and 7 ft. per second per second for accelera- 
ting. Public service vehicles are usually designed to 
give a maximum braking of only 16 ft. per second per 
second in the interest of passenger comfort. It follows 
that braking is much more likely to cause a skid (or 


sliding of the tyres) t+an is acceleration, but it must | 


ulzo be borne in mind that usually more wheels are 
available for braking than for accelerating. 

Braking systems on motor vehicles are still very 
diverse in type and efficiency, but it is significant that 
no part of the modern nechanically-propelled vehicle 
has been so much improved in the last decade. Unfor- 
tunately, even the best braking system will not main 
tain its efficiency indefinitely without attention. It 
is frequently stated that the most efficient brakes 
are those which do not quite lock the wheels. This 
is probably based on the theory that the coefficient 
of rolling friction is greater than that of sliding friction. 
Tests which have demonstrated this point have usually 
been of the type where the braking has been mechani- 
cally applied on a towed vehicle, the retarding force 
being measured by a draw-bar dynamometer. Under 
such conditions, changes of weight distribution on 
the braked wheels do not occur, and the speed of the 


| 
| 
| 
| 
| 


pressure. | conditions which included uniformly balanced brakes 
A note on the methods of measuring braking power | locking all four wheels simultaneously, and the tyres 
or stopping distance, as it is usually called, may be | were either all new or all smooth. Tyres in different 


|ineluded here. Stopping distance may be measured | stages of wear or unbalanced brakes will apply different 


directly by braking under the required conditions from | retarding forces at their respective wheels, resulting 
a set speed. This is difficult, as precautions have to|in a turning moment which may cause the car to 
be taken to determine the exact spot and the exact | deviate from a straight course ; for example, if one 
speed at which the brakes are applied. The former | front wheel exerts a greater retarding force than the 
can be accurately determined by a device arranged to | other, the vehicle will tend to pivot round this wheel, 
operate automatically from the brake pedal, which | so that if the left wheel is more retarded, the rear of 
leaves a mark on the road either by firing a shot or | the car will swing to the right. A side-skid following 
dropping a spot of paint. This still leaves unsolved | braking is usually the result of braking forces on front 
the difficult problem of accurate speed determination. | wheels being unbalanced, or to locking of the rear 





TABLE IIL.—Coerricients oF Friction AND Storrrine DIsTANCEs. 


Asphalt. 
(Smooeth.) 


Concrete. 
(Smooth.) 


Tar Dressed. 
(Smooth.) 


Tar Dressed 
(Medium.) 


Tar Dressed. 
(Rough.) 
Road surface 





Dry. Wet. Dry Wet. Dry. Wet Dry. Dry. Wet. 





Coeflicient of Friction 
New tyres 


Tyres worn smooth 0-15 


Stopping Distance (ft.) 


New tyres . 
Tyres worn smooth 


200 
| 200 





wheels only, on a cambered surface or while negotiating 
a bend. 

It has been stated earlier that the forces involved 
in acceleration are generally very much smaller than 


The method involving the use of a dynamometer =_| 
the towing of a trailer also has objections which are | 
mentioned above. The method successfully used by | 
Messrs. Dunlop, after trying most of the known methods, 
depends upon the measurement of the retarding force in braking. Acceleration has therefore, in general, very 
by means of an accelerometer carried on the vehicle. | little effect on vehicle control. The coefficient of 
Various instruments are available, ranging from very friction between tyre and road, however, is still impor- 
accurate laboratory apparatus to simple direct-reading | tant in preventing wheel-spin, and the figures quoted 
meters. The latter have been found very reliable | under braking may reasonably be applied. The occur- 
and one of the chief advantages of the method is that | rence of wheel-spin may create difficulties in climbing 
for practical purposes results are independent of small |a steep hill, but it is not usually a source of danger, 
variations in speed. Fig. 1, page 469, shows a simple | except when it is the result of engine power too fiercely 
direct-reading accelerometer consisting of a steel ball applied on a cambered surface or when taking a corner. 
enclosed in a glass tube which is mounted so that its | In such circumstances side-slip may develop. 
inclination can be read on a protractor. | The centrifugal force which is set up when a vehicle 
Messrs. Dunlop’s tests are all made at 30 m.p.h.,| is driven round a corner must be counteracted by an 
and they have usually worked with complete vehicles | opposing frictional force between tyre and road. It the 
shod with four tyres and locking all four wheels. The | curve is super-elevated to the correct amount for the 
test track has a smooth rock-asphalt surface, which is | speed, there will be no sideways force on the wheels, 
subjected to a continuous sprinkling of water to and they will consequently follow a normal path with- 
maintain a constant condition. The figure that is|out sideslip. If the super-elevation is insufficient, the 





| very rough. 


obtained is the coefficient of friction in a straight slide | steering wheels must be turned through a greater angle 
at 30 m.p.h., and it is found that the coefficient increases | than that required by the curve (the difference being 
| slightly as the speed decreases. Table III gives results | known as the “ slip-angle”), thus introducing a side- 
|obtained on common English road surfaces under | ways force. The rear wheels also take up an angle to 
| various conditions and with new and smooth tyres, | the tangential direction and follow a track outside the 
| using the same car. Two figures are quoted —the | front wheels or higher up the banking. This is what 
coefficient of friction and corresponding stopping dis- | gives the impression that the rear of the cor is owmgns 
These are ascertained by | outwards on a bend. If the bend is too sharp and the 
accelerometer readings during a slide with all four tyre-road friction is insufficient, the vehicle will slide 
|wheels locked. It is appreciated that such severe | outwards. . : ' 

| braking would not be used in normal driving except The transverse grip will also be impaired and side- 
| in cases of extreme emergency, but the method has | slip will more readily occur, if the grip of the tyses ma 
| been adopted because it indicates the maximum that | forward direction is required for wheel-spin or braking 
can be reached and provides a reliable basis for | while driving round a corner. Messrs. Dunlop have 
| comparisons. | found that if a curved course be marked out on thew 
| The figures in Table ILI bring out four main points : special track in the wet condition, which can Just be 
(1) that smooth tyres are, on the whole, equal to new | followed at 28 m.p.h. when the car is shod with -_ 
tyres on dry surfaces; (2) with new tyres there is no | tyres, on attempting to follow the same course with the 
great difference between stopping distances on dry | same tyres at 30 m.p.h. the car slides outwards as 8 
and wet roads; (3) with smooth tyres there is a very | whole, and the front axle knocks over the outer boun 

great difference between wet and dry conditions on dary posts. If the rear tyres are removed and worn tyres 
certain surfaces; and (4) on smooth icv surfaces new | fitted, then, on taking the course at 28 m.p.h., gdh “4 
and smooth tyres are equally bad. The frictional force | swings right round through 180 deg. If eyh ied y hat 
between tyre and road is apparently a combination of | with worn tyres on all wheels, .. — hn , 

the ordinary friction between rubber and the road | the maximum speed at which this corner can be ta ; : 
material, plus any mechanical effect of intermeshing. | is reduced to 23 m.p.h., and that oes — \e 
At the 1935 British Industries Fair at Birmingham a | higher speeds the car just slides outwards — 
stretch of road was laid consisting of sections of | but does not turn round. This sliding of the car as : 
different surface materials ranging from smooth to| whole round a corner of greater than intended radiu: 
On these the coefficient of friction in wet | is what is commonly called a front-wheel okid. Fig. oe 
weather ranged from 0-5 to 0-9. The high figure of | page 469, shows a cornering test being on a 
0-9 was given by an iron surface with raised ridges, and | the Dunlop track. ( ad lower the 
it seems very probable that the good performance is The tendency in modern ear design pes - ults n 
due to the road scraping the tyre dry in a similar way | centre of gravity and widen the track. — 


jtances from 30 m.p.h. 
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drivers getting nearer the critical skidding speed without 
warning. With older cars there was a sensation of 
lifting at speeds well below those at which skidding 
occurred, With modern cars, this warning is not 
usually available, and the first intimation a driver has 
is that his car is actually sliding outwards. By driving 
round a curved course at such a speed that side-slip 
is actually produced, and by using the decelerometer 
set at right-angles to the line of direction of the car, it 
has been possible to evaluate tyres as regards their 
coefficient of friction in this direction. Generally 
speaking, the results place tyres in the same order as 
in the straight-slide braking tests, but the grouping 
is much closer, i.e., there is a smaller difference between 
the best and worst tyres. 

The perfect tyre would be one which had the maxi- 
mum possible coefficient of friction on all surfaces, in 
all weathers and all through its life, the maximum 
possible coefficient being usually regarded as 1-0. Such 
a tyre is unknown, the best compromise being one 
which has a high coefficient when new and maintains 
it as nearly as possible throughout its life. It might 
be pointed out, in passing, that a high coefficient 
between tyre and road is of little use unless brakes 
are efficient. The amount of variation in this respect 
that exists between vehicles in normal use is undoubtedly 
large. American figures quote an average brake 


efliciency of 51-5 per cent. as a result of tests carried out | lubricant and its coefficient of friction is impaired. | burst does occur, the flat tyre naturally tends to cause 
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on over 2,000 cars (100 per cent. being the brake effi- 
ciency necessary to just lock all wheels when the co- 
efficient of friction between tyres and road is 1-0). 

To get a coefficient of friction as high as possible on 
wet or difficult surfaces, tyre designers provide treads 
with patterns. These are very varied, but essentially 
they contain edges which are intended to cut through 
the lubricating media on the road surface, and so allow 
the tyre when braked to scrape along the hard dry 
surface. The cutting of longitudinal grooves in a tyre 
which otherwise has no pattern, raises its coefficient of 
friction. Generally speaking, that pattern which allows 
a tyre to scrape the widest dry path will give the 
highest coefficient of friction. Patterns which develop 
irregularities, especially such as develop what is known 
as ‘ heel and toe ” wear, may be poor, as the coefficient 
of friction falls off with the presence of such irregulari- 
ties. ‘“‘ Heel and toe” wear, illustrated in Fig. 3, 
above, is caused by slippage of the trailing edge of 
pattern studs after the leading edge has taken a 
grip of the road. When studs so worn are called upon 
to exert a braking force, they are at a disadvantage, 
because the worn edge is used as a leading edge. Under 
these circumstances, the tyre floats on a wedge of 
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Modern pattern design incorporates features specially 
directed to the elimination of this type of irregular 
wear. Such patterns keep their non-skid properties 
throughout their life. 

The effect of inflation pressure on even surfaces 
depends on the actual pattern design. If most of the 
edges are in the centre a higher pressure may be bene- 
ficial ; if they are at the side a lower pressure may be 
an advantage. On “ bumpy” roads, the question of 
wheel bounce is important. Extra low-pressure tyres 
have an advantage in this respect, as they maintain 
much more continuous road contact, in addition to 
their ability to wipe a wider dry path. Efficient spring 
dampers, or shock absorbers, also help to maintain 
road contact. Variation due to state of wear of tyres is 
important. It can be stated that if, in the worn state, 
the original pattern exists across the full tread width, 
there will be very little deterioration. In later stages of 
wear, as the pattern vanishes, the stopping distance 
increases rapidly, and on certain types of wet surface, 
may be more than double its original value. The most 
undesirable feature of smooth tyres is the compara- 
tively large difference that exists between their road 
holding on smooth surfaces when dry and when wet. 
This difference is very much smaller in the case of new 
patterned tyres. 

It has been shown earlier that the percentage of 
accidents due to tyre failure must be extremely small, 
but some features of general interest may be mentioned. 
The opinion is frequently expressed during the hearing 
of legal cases involving alleged defective tyres, that 
since the tread is worn off a tyre in the centre, the tyre 
is likely to burst because there is insufficient thickness 
of material to withstand the internal air pressure. 
This is unsound. A pneumatic cover consists of two 
main parts, the “ casing,” which is usually built up of 
a number of plies of cord material, and a heavy rubber 
tread, to resist abrasion. One of the functions of the 
casing is to prevent undue distension under inflation 
pressure, and, providing this casing is undamaged, there 
should be no deterioration of its capacity in this 
respect. More often than not in such legal cases the 
thickness of material at the worn position of the cover 
concerned is greater than at the wall position in a new 
cover. Fig. 4, annexed, shows a section of a worn 
cover, and illustrates this point. A tyre with a worn 
tread is more liable to puncture or to fracture of the 
casing plies by impact. A puncture will usually not 
cause a burst, but the air pressure will gradually fall 
until the driver notices a bumping of the wheel or a 
pull on the steering wheel. The blow from a severe 
impact may fracture several or all of the casing plies. 
If the fracture is small, as shown in Fig. 5, above, 
the effect is similar to puncture ; if large, a tearing of 
the casing plies may occur, resulting in a burst. Burst- 
ing, under such circumstances, is more likely to occur 
on truck tyres, which run at high pressure. It is usually 
possible to judge the soundness of the casing by out- 
ward inspection when the tyre is inflated. When a 
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a swerve, but, given ordinary ability on the driver’s 
part, the vehicle can usually be steered and brought 
to a standstill without harm. As would be expected, 
a burst on a front tyre exerts a greater turning effect 
than on a@ rear tyre. 

In conclusion, it should be mentioned that tyre 
design is a matter of compromise, and, while anti-skid 
properties have been mainly considered here, other 
important properties have also to be included in the 
construction of the casing and tread portions of the tyre. 
Finally, the author desires to thank Messrs. Dunlop 
Rubber Company, Limited, for permission to read this 
paper and his colleagues who have assisted in its pre- 
paration 








LABOUR NOTES. 


Arrer the national conference of the Mineworkers’ 
Federation of Great Britain which adopted the resolu- 
tion to take a strike ballot on the wages question, Mr. 
Edwards, the secretary, wrote to the Mining Association, 
intimating what had been done, and adding that his 
committee was prepared to discuss the Federation’s 
claim with representatives of the Mining Association. 
In the course of his reply, Mr. Lee, the Secretary of the 
Mining Association, said :—‘ If representatives of the 
Mining Association were to meet representatives of 
your Federation they would not be able to deal in any 
way at all with the question of wages, whether as 
affecting the industry as a whole or any particular 
district, and all they could do would be to explain 
again the reasons why, in the owners’ view, the only 
practicable method of wage determination in an 
industry like the coal-mining industry is by way of 
agreements between employers and employed in each 
of the coalfields. Do your Federation think that in 
these circumstances a meeting with representatives of 
the Mining Association could serve any useful purpose ? 


As the owners have explained on previous occasions, | 


that wages in 
the coal-mining industry can only be dealt with on a 


the fundamental reason for their view 


district basis lies in the widely varying conditions as 


between one coalfield and another, which constitute an 
essential distinction between the circumstances of the 
coal-mining industry and those of the manufacturing 


industries.” 


A statement issued later in the week by the Mines 
Department mentioned that the Secretary for Mines 
had had three meetings with representatives of the coal 
owners and two with representatives of the Mine- 
workers’ Federation. “The underlying cause of the 
present unrest is,’ the communication went on to say, 
“that the proceeds secured by the sale of coal are not 
sufficient to enable better wages to be paid to the 
miners, and recently it has become obvious that the 
extent to which the powers given to the coal industry 
by the 1930 Act have been used was unlikely to secure | 
any material improvement in the position. . The | 
Government have repeatedly pressed on the industry | 
the view that only by re-organisation of the selling side | 
could a reasonable price be obtained by the sale of 
coal and the industry put on a proper financial basis, 
thus allowing better wages to be paid.” | 


As a “ substantial majority ” of the district repre 
sentatives on the Central Council of the coalowners— | 
the principal authority under the Coal Mines Act of | 
1930 for the working of the marketing schemes— | 
appeared to be of much the same mind, Captain Crook- | 
shank expected to receive yesterday “ a specific under- 
taking ” that the selling organisations would be estab- 
lished by July 1 next. On being informed of the pro- 
gress of the negotictions, the executive committee of 
the Mineworkers’ Federation expressed their dis- 
appointment at it. “The committee regrets,” an 
official communication stated, * that the Government’s 
reply to the miners’ suggestion does not in the least 
offer any semblance of an attempt to face the issues 
involved. In the first place the offer of the Govern- 
ment does not include any definite increase, 
either immediately or for some time to come. The 
Government has merely sought an undertaking from 
the owners that they will do eight and a half months 
ahead what they shoula have done five years ago. 
The Mineworkers’ Federation offered to submit their 
case to an impartial tribunal and to a cept its findings. 
This suggestion was presented to the owners by the 
Government and rejected. The executive at a final 
meeting to-night again offered to submit their claims 
to an arbitration court to be established by the Govern- 
ment. To this the Government reply that they are 
not prepared to use any measures to compel the 
owners to accept such a procedure as a means of 
settling the dispute. The miners’ executive deeply 
regret the attitede of the Government, and will therefore 
proceed with the ballot on the dates originally sug- 


wages 


ENGINEERING. 
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By 17 votes to 6, the Governing Body of the Inter- 
national Labour Organisation at Geneva, decided on 
Thursday last week to place the question of the 40-hour 
working week in the textile industry on the agenda of 
the 1936 International Labour Conference. Mr. Leggett, 
the British Government’s principal delegate, abstained 
from voting, but, nevertheless spoke against the 
resolution. His Government's opposition to it was 
based, he said, on two points. Firstly, the agenda for 
that conference was already full enough ; secondly, the 
textile industry was sufficiently large to be dealt with 
by itself, and by a procedure which devoted itself 
not only to the question of a 40-hour week, but to the 
understanding of the circumstances governing the 
industry in the various countries. An overcrowded 
agenda for the 1935 session had already led to unsatis- 
factory results. The British Government must con- 
sider how far they would take serious part in dis- 
cussions such as those which had been held at the 
last meeting. They felt strongly that a great deal of 
criticism aimed at them on that occasion had been 


themselves to misrepresentation. 


The British Government, Mr. Leggett continued, 
considered that if the textile industry, on which 
millions of workers and their families depended, was 
to be properly dealt with internationally, the conditions 
in the various countries must receive not only the 
}attention of an ordinary conference, but also the 
consideration of the governments’, the employers’, and 
the workpeople’s organisations. Every one of the 
many textile unions had a full-time occupation in 
settling the wages and hours of its own section. The 
British Government felt that the International Labour 
Organisation could not possibly deal with important 
matters which affected hours and wages in a way 
different from that in which employers’ and workers’ 
organisations had felt it necessary to deal with them 
from day to day. 





On the following day, the Governing Body decided 
| that the question of the application of the 40-hour 
| week to the textile industry should be finally decided 
}at next year’s International Conference, and that the 
| industry should be dealt with as a whole and not by | 
| sections. Mr. Butler, the Director of the International 
Labour Office, was authorised to consult with a number 
of experts with a view to co-ordinating the require- 
ments of the different branches of the industry, and 
thus simplify the drafting of a general convention. 
These experts, Mr. Butler said, would be chosen not 
so much for their technical knowledge as for their 
experience in dealing with the social problems arising 
from the industry. They would probably be selected 
from various national employers’ and workers’ organisa- 
tions, with perhaps the addition of certain “ inde- 
pendent " experts. They would meet in Geneva during 
February in order that a full report on the subject 
might be in the hands of governments before the full 
conference in June. This consultation with experts 
was opposed by Mr. Leggett, who regarded the proposal 
as a dangerous precedent, tending to damage the usual 
procedure of consultation between governments, 
employers, and workers. In these circumstances he 
said he could not vote for the necessary credit. 





It is stated in 7'he Record, the journal of the Transport 
and General Workers’ Union, that at the conference 
in York on October 10 of executive representatives of 
the engineering trade unions, it was decided to put 
forward the following demands: (1) An all-round 
increase of 6s. per week ; (2) restoration of the pre-1931 
conditions affecting overtime and piecework prices ; 
(3) payment of the recently-conceded 2s. advance to 
all adult workers, ** whether apprentices or not.” The 
6s. per week is reckoned to be the balance of the 
original claim for 2d. per hour. 





At a conference in London last week between repre- 
sentatives of the engineering employers and representa- 
tives of the engineering trade unions, the difference 
between Derby employers and their workpeople was 
adjusted. The unions claimed an increase of 2s. per 
week on the basic rate. The conference jointly agreed 
to recommend that the basic rate for all adult male 
workers employed by members of the Derby Engineer- 
ing Employers Association be increased by 1s. per week, 
with a corresponding adjustment of piecework prices, 
as from October 8. It is understood that the condi- 
tions of workers whose wages fluctuate with conditions 
in other industries are not to be affected by this settle- 
ment. The terms were formally accepted by the 
workers last week-end. 


Included in the terms of reference to a committee 


extremely unfair, and did not propose to go on exposing | 


| 

| is an instruction to enquire into and report on the 
working of the provisions and practice relating to the 
settlement of workmen’s compensation claims by 
agreements for the payment of lump sums, and to 
advise on the following points in particular :—(a) as 
to the effects of such provisions and practice in pro- 
moting or retarding the recovery of the injured work- 
man, and as to whether any alteration therein is 
desirable ; (b) as to the manner in which the amount 
of the lump sum is calculated, and as to whether rules 
could not usefully be formulated, whether for guidance 
only or for compulsory application, for fixing or 
assisting to fix the amount in cases of serious and 
permanent injury; (c) as to the extent to which the 
workman derives the full benefit of the compensation 
when paid in a lump sum, and as to whether it would 
| be desirable that any, and if so what, further powers 
should be conferred on the County Court or Sheriffs 
Court to control the use of the compensation in all, or 
any class of, such cases. 


The committee is also authorised to enquire into 
| the system of medical examination and certification by 
the medical referees and certifying surgeons in force 
under the Workmen’s Compensation Acts, and generally 
into the present procedure and arrangements, in cases 
of injury by accident, or through one of the scheduled 
diseases, for ascertaining and supervising the physical 
condition of the injured workman and his fitness for 
employment, and to make any recommendation for 
alteration of such procedure or arrangements as they 
may think fit. 





The Bulletin of the Industrial Commissioner for the 
State of New York records that falls were the cause of 
the largest number of fatal accidents in August. There 
were, it states, 25 fatal falls, including five from ladders, 
one from a scaffold, one from a window, two down 
stairs, one into an opening, and eight from other 
elevations. Five men and two women fell while 
| working on level surfaces. Four of the falls on level 
| surfaces were caused by objects left lying in the paths 
of the workers, and three were due to slippery surfaces. 
“Poor plant housekeeping,” the Commissioner re- 
marks, * continues to keep up the record of fatal falls.” 





An Order approved by Parliament last week increases 
from 2s. to 3s. a week the children’s allowances paid 
to recipients of unemployment insurance benefit. The 
cost of the change is estimated at 1,250,000I. a year, 
and it will be possible to meet the expenditure out of 
the revenues of the Unemployment Insurance Fund, 
which is now solvent. The new scale of payments 
becomes operative on November 8. 


Statistics compiled by the Ministry of Labour show 
that the total number of trade unions known to have 
been in existence in Great Britain and Northern Ireland 
at the end of 1934 was 1,052, as compared with 1,071 
at the end of 1933. Fifteen unions, with an aggregate 
membership of 2,900 at the end of 1933, were reported 
as having been dissolved in 1934; while 16 unions, 
with an aggregate membership of 22,500 at the end of 
1933, amalgamated with other unions. On the other 
hand, there were 12 new unions, with a total member- 
ship of 8,300. Of the total of 1,052 unions at the end 
of 1934, twenty had their headquarters in Northern 
Ireland. The total membership of all the unions 
included in the reckoning was approximately 4,567,000, 
as compared with 4,387,000 at the end of 1933, making 
an increase of 180,000, equivalent to 4-1 per cent. on 
the 1933 total. The number of males was about 
3,831,000, an increase of 171,000, or 4-7 per cent., as 
compared with the previous year; and the number of 
females was 736,000, an increase of 9,000, or 1-2 per 
cent. 

The total of 4,567,000 includes about 31,000 mem- 
bers in Irish Free State branches and about 24,000 
in oversea branches of certain unions (compared with 
31,000 in the Irish Free State and 23,000 in oversea 
branches in the previous year). The membership in 
Great Britain and Northern Ireland was thus about 
4,512,000 at the end of 1934, as compared with 4,333,000 
at the end of 1933. The total membership in Northern 
Ireland of unions with headquarters either in Northern 
Ireland or in Great Britain was 67,000 at the end of 
1934, as compared with 61,000 in 1933. The total 
memberships given include a number of persons who 
are members of more than one union and are therefore 
counted more than once in the figures; but from the 
information available it would appear improbable that 
the total duplication in the figures for Great Britain 
and Northern Ireland is more than about 20,000. 


Under a Belgian Royal Order, officials of the Stat« 








gested—namely, November 11, 12 and 13.” 


which has just been appointed by the Home Secretary 
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hoth sexes, and delegates of the employment and 
unemployment offices, are appointed to supervise the 
observance of the quota regulations relating to foreign 
workers. They are to have access to undertakings and 
given power to require any information—particularly 
information concerning the nationality of members of 
staffs—which the proper performance of their duty 
demands. 


THE CORBY IRON AND STEEL 
WORKS OF MESSRS. STEWARTS 
AND LLOYDS, LIMITED. 


Tue new Corby Works of Messrs. Stewarts and 
Lloyds, Limited, consist of iron and steel works put 
down to supply their tube works on the same site, and, 
in addition, to supply iron and steel in various forms to 
the outside market. The works are situated in the 
centre of the company’s large iron ore reserves in 
Northamptonshire, the ores being a low-grade car- 
bonate, and the iron content ranging between 29 per 
cent. and 32 per cent. The ores occur in flat beds 
averaging from 8 ft. to 10 ft. in thickness and covered 
with an overburden ranging from a few feet to 70 ft. 
These beds contain over 1,500 million tons of ore, 
forming, we are informed, one of the world’s largest 
iron-ore deposits, but it was not until the beginning of 
operations in the new Corby works that any steel 
was made in the district. The reasons for not develop- 
ing a steel industry in Northamptonshire earlier were 
that the high phosphorus content of the ore, when 
used by itself, makes an iron too high in phosphorus 
for economical steel production by the open-hearth 
process, and the high sulphur and alumina content of 
the ore, coupled with its extreme fineness, made the 
manufacture of low-silicon basic Bessemer pig-iron 
very difficult. The failure to produce this quality of 
iron from the Cleveland ores in Middlesbrough was a 
strong deterrent against risking such an enterprise in 
Northamptonshire. This problem has been solved at 
Corby in a practical and economical way, and the 
basic Bessemer iron made from the new blast furnaces, 
we understand, is of a specially advantageous quality 
for the best basic Bessemer steel practice and the 
Corby steel from the beginning has been not only of 
excellent quality, but of remarkable uniformity. 

The Corby iron and steel works represent the most 
modern units throughout, embracing the latest develop- 
ments on both sides of the Atlantic. The plant con- 
sists of an ore-treating plant specially designed to 
cope with the irregularities of ores, both physically 
ind chemically ; a modern blast-furnace installation 
of three units, two of which are now in operation, and 
the third practically completed ; a coke plant consisting 
of 35 cross-over flue type coke ovens with coal washing 
and complete by-product plant, including four special 
horizontal coking ovens for the manufacture of high- 
grade coke from non-coking coal; a basic Bessemer 
plant of new design consisting of an inactive hot-metal 
mixer and three converters, rolling mills consisting of 
soaking pits, a heavy blooming mill, reheating furnaces 
and a strip mill of the semi-continuous type for rolling 
the strip for the tube works, together with the neces- 
sary auxiliary plant and equipment which includes 
steam, power and water supply, engineering shops, 
phosphate slag plant, and office buildings. 

The iron ore for the Corby operations is located in 
close promixity to the new iron and steel works. As 
previously mentioned, the Northamptonshire ore, in 
general, is of the carbonate type and relatively high 
in phosphorus, being very similar in characteristics 
to the famous Minette ore of Alsace and Lorraine, on 
which the great basic Bessemer steel-making industries 
have been established on the Continent. In the area 
where the overburden is heavy, the iron content 
averages from 29 per cent. to 32 per cent., and the ore 
is almost entirely of the carbonate type. In those 
areas where the overburden is relatively shallow, 
however, the ore bed has become oxidised by weathering 
with decomposition of the carbonates and enrichment of 
the iron content to 30 per cent. to 35 per cent. At the 
present time, over one million tons of iron ore are 
heing mined per annum from four major mining 
operations. Mining is carried out by the normal open- 
east method, and in one mine there is a new electrically- 
driven baring digger with a bucket of 9 cub. yd. 
tapacity. This digger, we understand, is the largest 
of its type in the world, and it is followed by a smaller 
digger for the recovery of the ore bed itself. 

The blast-furnace plant comprises the ore-treating 
and handling plant, the blast furnaces, hot blast- 
Stoves, gas-cleaning plant and the steam, blowing and 
power plants, The ore-treating and handling plant com- 
prises crushing and screening equipment, and is fed from 
4 marshalling yard which receives the ore direct from 
the various open-pit workings which are at present 
less than a mile away. The ore is graded and delivered 
to the crushing plant im a definite rotation, according 
'o a predetermined schedule to meet the considerable 
variations of the ore from the different workings. 
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Delivery to the electrically-driven wagon hoist which 
feeds the crushing plant is by gravity, as is the return 
of the empties to the marshalling yard. The wagon 
hoist discharges the ore into two moving screens 
specially designed to take out before crushing all ore 
below a certain size, and particularly the brown 
weathered ore which has an analysis different from 
that of the hard green ore. These screens must 
function in wet weather which renders the Northamp- 
tonshire ore extremely sticky. The ore, which passes 
through the first or main crusher, is recrushed in a 
secondary crusher down to 3 in. to 4 in. size. Both 
crushers are of the roll type. The whole of the ore 
then passes through the screening plant, where all the 
fines below } in. are screened out. The fines are 
stored in a line of bunkers feeding a conveyor belt, 
on which they are mixed with coke fines, flue dust and 
roll scale, and carried to the sintering machine. The 
larger sizes pass to the graded-ore bins which dis- 
charge them into an electrically-driven transfer car 
which dumps the ore either into the ore stock pile or 
directly into the blast-furnace bins. 

The blast-furnace ore yard is spanned by an elec- 
trically-driven ore bridge, clearly shown in Fig. 1, on 
page 472, having a total lifting capacity of 20 tons. 
This transport bridge, which is also shown in Fig. 3, 
Plate XXXIII, is supported on two legs placed on 
140-ft. span rail centres. One of the legs is fixed for 
taking all end thrusts, and is 32 ft. long, whilst the 
other leg is of the pendulum type, hinged at the top ; 
it has a length of 35 ft. Both legs are open, to enable 
the trolley to pass through and work on the cantilever 
extensions at each end. The grab, shown in Fig. 3, 
is of the bucket, three-motor type, having a capacity 
of approximately 12} tons of ore, and by means of a 
special arrangement of the hoisting machinery the 
grab can be opened at any height and hoisted in the 
open or closed position. The ore bridge runs on two 
walls built of reinforced-concrete. The inner wall 
carries an overhanging track from which transfer cars 
and wagons can dump into storage. This wall, 
together with the bin walls, forms a protected drive- 
way from one end of the blast-furnace plant to the 
other, permitting convenient delivery of materials by 
motor car or lorry. The blast-furnace bins are of 
heavy steel construction, and discharge through gates 
of a special type to permit the handling of very sticky 
ore without undue difficulty. Two tracks cover the ore 
bins, so that materials in railway wagons, as well as 
transfer cars, can be handled without interference. 
The coke is brought direct from the coke plant by 
belt conveyor, and is discharged into double coke 
bunkers located above each skip pit. Shuttle belt and 
bins are designed to minimise abrasion. The coke is 
screened in a screening station placed on the conveyor 
belt. 

The sintering plant consists of a Dwight-Lloyd 
single-strand machine 72 in. wide, having a capacity 
of 750 tons of sinter per 24 hours. It is equipped 
with the necessary mixing and pugging equip- 
ment from which this sinter mix is fed on to the 
machine by means of a swinging spout. The bed is 
then ignited by a specially designed blast-furnace gas 
burner, the suction being obtained from a 100,000 cub. 
ft. capacity multi-vane fan. The finished sinter is 
loaded into a special storage bunker, and is transferred 
to the blast-furnaces by means of the electrically-driven 
ore transfer cars previously mentioned. In the 
sintering operation about half of the sulphur content 
of the ore can be eliminated by a special method of 
operation, as well as all the CO, and water. The iron 
content is raised from 31 per cent. in the raw ore 
to about 42 per cent. in the sinter, which chemically, 
as well as for its physical conditions, is a desirable 
ingredient in the blast-furnace burden. 

The new blast-furnaces, partly visible in the back- 
ground in Fig. 1, and also in Fig. 3, were built on the 
site of three former hand-filled foundry furnaces which, 
together with their stoves and all other equipment, 
have been dismantled. Of the three furnaces, the 
height to the top platform is 85 ft. in the case of the 
No. 1 and No. 2 furnaces, and 90 ft. in the case of the 
No. 3 furnace. The hearth diameters are 16 ft. 6 in., 
18 ft., and 20 ft., respectively, and the cubical contents 
17,400, 20,230, and 26,730 cub. ft. All the furnaces 
have the fully-developed Venturi inwall lines which 
improve the distribution of gases and solids, decrease 
the flue-dust losses and permit the furnaces to be 
operated at a fast rate. No. 1 furnace was originally 
rated at 300 tons per day capacity, No. 2 furnace 
at 350 tons, and No. 3 furnace at 420 tons, with 29 per 
cent. to 31 per cent. metallic-iron ore burden, over 
60 per cent. of which passes through a 100-mesh sieve 
after it reaches the calcined state, the slag made per 
ton of iron being 2,400 Ib. Even these capacities were 
based on an unusually rapid throughput of the burden. 
The production is actually much greater, and in Septem- 
ber averaged 383 tons per day on No. 1 furnace and 
463 tons on No. 2. This is equal to a rate of through- 
put of raw materials of 7-3 hours and 7-0 hours, 
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respectively, a remarkable performance considering 
the difficult nature of these carbonate ores, and particu- 
larly their fineness, which renders even normal blowing 
very difficult. 

The furnace-hearth jackets are of the extra heavy 
plate and internal water-cooled cast-iron type, and 
extend to a considerably greater depth than usual. 
The upper section of the hearth, as well as the bosh 
and lower inwall section of the stack, are cooled with 
copper plates. In the upper inwall section is incor- 
porated the new design embodying the Venturi lines. 
A special design of furnace top was employed to 
reduce the flue-dust losses further. This, it must be 
remembered, is one of the main problems in working 
lean ores of the character of the Northants or Lincoln- 
shire deposits, as well as the Minette ores of Luxem- 
bourg and Lorraine. The furnaces are equipped with 
an automatic rotating-top distributor with revolving 
small bell hopper. A double-skip hoist charges the 
furnace, fed by a self-weighing and registering scale 
car running underneath the Enea bins. Coke is 
fed into the skips from the coke bins by means of 
individual coke chutes on each side of the furnace skip 
inclines. 

The hot-blast stoves are of the four-zoned regenerator 
type, and are capable of supplying the maximum 
volume of wind required by the furnaces with a mini- 
mum of gas consumption at blast temperatures of up 
to 1,800 deg. F. With average blast heats, the gas 
consumption is 15 per cent. of the total blast-furnace 
gas production, leaving 85 per cent., less losses, for 
distribution to coke ovens, boiler plant, sintering 
plant, soaking pits, and reheating furnaces. The 
zoning is carried out by means of special fillers of 
graduated shape, i into uniform chequer 
openings. This equalises the gas and air velocities 
as between the top and bottom of thé stoves, and 
thereby obtains a much greater efficiency from the 
lower sections of the brickwork. The fillers, at the 
same time, present horizontal surfaces to the gas and 
air and, by the turbulence they cause, greatly increase 
the rate of heat exchange by convection. There are 
no fillers in the top zone, where heat transfer takes 
place by radiation, and where the velocities without 
fillers are correct. The stoves are fitted with a new 
design of automatically-controlled stove burners, 
together with easy-operating chimney valves and gas 
valves, which are specially designed to prevent leakage. 
These stove burners have the special feature of being 
rigidly connected to the stove casing so that rapid 
stove changing is easily accomplished. 

Owing to the dusty character of the Northants ore 
and the low specific gravity of the dust particles, the 
problem of cleaning the gas economically to the extent 
required by the coke-oven regenerators soaking pit 
and reheating furnace regenerators and recupera- 
tors, needed special consideration. The fact, too, that 
the water supply in the district is limited, had a bearing 
on the selection of methods and equipment to be 
employed. A_ three-stage operation was decided 
upon: first, a dry stage consisting of large individual 
dust catchers at each furnace and a joint installation 
of small whirlers or vortexes; second, a group of 
multiple-stage tower washers; and, third, an electro- 
static wet precipitation plant. The whole gas-cleaning 
installation is under pressure from the furnace plant, 
which greatly increases the safety factor. A final gas 
cleanliness of under 0-01 grain per cub. ft. is main- 
tained. Part of the gas-cleaning equipment is illus- 
trated in Fig. 4, on Plate XXXII. The clarification 
of the washing water is carried out by means of circular 
mechanical settling tanks or thickeners, and the whole 
of the water required for cleaning operations is recircu- 
lated. The clean blast-furnace gas is passed into a 
waterless gas holder of 2,000,000 cub. ft. capacity and 
distributed through the plant units under constant 
pressure conditions maintained by automatic control 
and a clean-gas bleeder automatically controlled to 
keep the holder piston at any desired level. 

The blast-furnace boiler plant consists of a battery 
of four Babcock and Wilcox water-tube boilers, each 
with a heating surface of 6,630 sq. ft., and constructed 
for a maximum pressure of 375 Ib. per square inch. 
An integral type of superheater, capable of increasing 
the temperature of the steam by 200 deg. F., is fitted 
to each boiler. Air heaters with forced-draught fans 
are incorporated in the boiler plant, together with 
gilled-tube economisers. A final feed-water softening 
plant is installed in the boiler house. The boilers 
are equipped for firing with blast-furnace gas or 
coke-oven gas, or a mixture of these two gases, 
together with oil as emergency fuel. The gas supply 
to the boilers is automatically controlled by the steam 
demand. The combined blast-furnace gas and coke- 
oven gas burners are of special design and automatic 
control is arranged so that the correct ratio of air and 
gas is constantly maintained, irrespective of the 
proportions of the two gases used. 

The blowing equipment for the blast-furnaces consists 
of two three-stage turbo blowers designed for a norma! 
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duty of 36,000 cub. ft. of free air per minute against 
a pressure of 20 lb. per square inch, with a maximum 
duty of 40,000 cub. ft. of free air per minute against a 
pressure of 14 lb. per square inch. These blowers are 
equipped with surface-type condensers, 
of dealing with 32,200 Ib. of exhaust steam per hour. 
The automatic-control equipment consists of a special 
constant-volume regulator, together with two further 
regulators, one for anti-surging and the other for 
ensuring a constant weight of oxygen, irrespective of 
variations in the atmospheric conditions. The turbines 
are fitted with the latest type of auxiliary equipment. 
Two further turbo blowers have also been installed, 
each having a maximum duty of 50,000 cub. ft. of 
air per minute with a delivery pressure of 25 lb. per 
square inch. These blowers are also equipped with 
automatic regulation consisting of an automatic 
constant-volume regulator, together with a special 
air-flow gauge and calculator ensuring that a constant 
quantity of dry air is passing through the blowers. 
The condensing plants are of the surface regenerative 
type, each with a duty of 34,000 Ib. per hour, and an 
air extraction apparatus of the two-stage steam-jet type. 

The coke-oven plant is illustrated in Fig. 2 on page 
473, and in Fig. 5 on Plate XXXIII._ It consists 
of 35 vertical ovens of the cross-over flue regenerative 
combination type, arranged in a single battery with 
the coal bunker, having a capacity of 1,500 tons, 
at one end, as clearly shown in Fig. 5. The holding 
capacity of each oven 651 cub. ft., equivalent 
to a charge of approximately 14} tons of coal. The 
battery is capable of producing 3,500 tons of coke 
a week. The ovens are designed that blast- 
furnace gas or coke-oven gas can be used for under- 
firing, and the gas mains are arranged so that any 
chosen number of ovens can be heated by blast-furnace 
gas, while the remaining ovens are heated by coke-oven 
gas. The automatic regulation of the gas is carried 
out by oil-pressure type regulators, and the ovens 
are equipped with self-sealing doors. The coke is 
discharged from the ovens into a coke-quenching car 
and remote quenching is carried out, as will be under- 
stood on reference to Fig. 5. The coke is then brought 
to a wharf from which it is discharged by a system of 
belt conveyors to the coke-screening plant, where 
various sizes are separated and delivered into bunkers 
located over railwsy sidings. The furnace coke 
conducted to the blast-furnaces by means of belt 
conveyors, and there distributed by a shuttle conveyor 
operating above the coke bins. 

The gas produced in the ovens is taken off at the 
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top on the pusher side, and is sprayed with hot | 


ammoniacal liquor as it passes into the collecting 
main. From this main it is taken across the pusher 
track to a downcomer, where it is flushed with liquor, 
the condensed tar being collected in a tank. Final 
tar extraction is effected by electrical precipitation 
units in parallel. The coke-oven gas holder is of the 


waterless type, and is of 1,000,000 cub. ft. capacity, | 


and gas is distributed from the holder to the various 
plant units 
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which is automatically controlled in the same way as 
the blast-furnace gas bieeder. The ammonia plant is 
|of the indirect recovery type, and no liming of the 
| liquor is employed, as the effluent-evaporation plant 
is designed to recover ammonium chloride for use 
| within the works. The benzol plant is designed for 
| recovering a crude spirit equivalent in quality to a 
}Once-run product, a secondary fraction being simul- 
| taneously obtained which contains the wash oil and 
the naphthalene. The vapours derived from the crude 
| still are passed into a fractionating column surmounted 
by a fractionating condenser with thermostatic control. 
| A second fraction of a heavy character is derived from 
the foot of the fractionating column and contains 
naphthalene along with other heavy bodies. Spent 
jacid from the rectifying plant is freed from its resin 
content and separated in an acid regeneration installa- 
tion. Four horizontal-floor type ovens were installed 
to produce coke from a mixture of tar with non-coking 
coals from the Nottinghamshire district. The cycle 
of operations is first to produce pitch or electrode coke 
from the tar and then mix the distillates from this 
operation with the non-coking coals to produce blast- 
| furnace coke. A high yield of benzol and of creosote 
oils is obtained in this operation, and also a coke which 
is very suitable for domestic and metallurgical purposes. 
A section of the by-product recovery plant is illustrated 
in Fig. 6, on Plate X XXIII, 

The coal-washing plant is somewhat novel in general 
design. The complete equipment is housed in only two 
buildings, thus giving a compact layout with consider- 
able saving in conveyor-belt equipment as well as in 
power and labour. The plant comprises coal handling, 
| washing, blending and crushing installations, together 
| with a de-dusting plant, and is capable of handling 

125 tons of raw coal per hour. The raw-coal wagons 
are dumped into the feed hopper by a cradle-type wagon 
| tippler, and from here the coal passes on a belt con- 
veyor to the raw-coal bunkers. A magnetic separator 
}is provided at the discharge end of the conveyor. 
| The coal can be by-passed to the blending bunkers, of 
| which there are four, each having a capacity of 300 
}tons. The coal is discharged from the inclined con- 
| veyor to these bunkers by means of a shuttle conveyor, 
}and a travelling chute discharges the coal from these 
bunkers on to a system of belt conveyors. By means 
of a scraper conveyor, the coal is discharged over a 
double unit de-dusting plant which removes the fine 
dust before the coal enters the washer box. The 
washed coal travels with the water over the end of 
|the washer box on to the three sets of dewaterers 
which remove the surplus water from the coal. The 
| discharge of dirt is automatically controlled by means 
| of floats which keep the dirt bed at a constant level. 
| This dirt is discharged into elevators and periodically 
| loaded into wagons. The dewaterers consist of hori- 
|zontal jigging frames fitted with wedge-wire sieves. 





|The very fine material which passes through the 


sieves is pumped overhead to a conical settling tank. 


The clarified water from the settling tank is constantly | ladles which take the steel from the converters 
Surplus gas is released through a bleeder, being drawn off by gravity to the washer box, taking | cast it into ingot moulds mounted on ingot 
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with it the de-dusted coal. The thickened solids from 
the bottom of the overhead tank are discharged by 
gravity on to the slurry shakers for cleaning and 
de-watering. The washed coal from the de-waterers 
is delivered into a drainage scraper conveyor by means 
of a conveyor system to each of the blending bunkers 
The blending bunkers are fitted with feed tables with 
adjustable telescopic chutes, and the coal thus dis- 
charged on to the blending belt passes into a hammer 
crusher. From the crusher it is picked up by an 
inclined conveyor and delivered to the main storage 
bunker. 

The steel plant includes three basie Bessemer con 
verters, each having a capacity of 25 tons, and a 
maximum capacity of 28 tons. The converters, 
which can be seen towards the right in Fig. 7, on 
Plate XXXIII, are of special design, and a number 
of improvements have been incorporated in the 
plant to facilitate operations. The converters are 
supplied with molten pig-iron from a 1,000-ton mixer, 
specially designed to conserve heat. The mixer, 
shown on the left in Fig. 7, is electrically operated 
and fired by automatically-controlled coke-oven gas 
burners, one at each end, with an auxiliary gas burner 
at the spout. The mixer is charged with hot metal by 
means of a 150-ton crane, the metal being brought 
directly from the blast-furnaces in 60-ton ladles 
The metal is weighed before entering and after dis- 
charging from the mixer. The following is an average 
analysis of the pig-iron as charged into the converters: 
silicon, 0-5 per cent.; manganese, 1-3 per cent.; 
phosphorus, 1-9 per cent. ; sulphur, 0-05 per cent. 

The converters are blown by two turbo-blowers, 
each designed so that the variation in pressure at the 
discharge is used as a means of governing the speed 
at which the blower runs; the air pressure is thereby 
maintained at any required value. The blowers 
have fixed diffusers and automatic blow-off valves so a8 
to enable stable operation to be obtained when the 
blowers are delivering an output of 10,000 cub. ft. of air 
per minute. The steam turbines are of the standard 
single-cylinder combined impulse and reaction type, and 
are suitable for operating with steam at 350 lb. per square 
inch pressure superheated to 600 deg. F. Housed in 
the turbo-blower building are two high-pressure hydrau- 
lic pumps for supplying hydraulic power for tilting the 
converters. These pumps are designed to deliver 450 
gallons of water per minute against a head of 2,400 it 
One of the pumps is driven by an electric motor, while 
the other is steam driven. The steam is supplied from 
two Babcock and Wilcox boilers generally similar t0 
those at the blast-furnaces, and also fitted with com- 
plete automatic control. The main Bessemer building 
is 560 ft. long, and contains two 50-ton cranes 1n the 
pouring bay, together with a 15-ton underhung jib 
crane; one of the 50-ton cranes can be seen in Fig. ‘. 
There are two electrically-driven 50-ton floor-type 
casting machines which run on a wide gauge track 


parallel with the converters. They carry 25-ton peer 
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The ingots are transferred from the Bessemer shop to 
the stripping bay by steam locomotives. Located 
near the Bessemer plant is a lime-burning plant con- 
sisting of two blast-furnace gas-fired lime-burning 
kilns, each with a capacity of 80 tons of burnt lime 
per 24 hours. 

There are four soaking pits designed to operate 

with mixed gases, regenerators being used to preheat 
the air, and metal recuperators to preheat the gas. 
The proportion of blast-furnace and coke-oven gas 
in the gas mixture supplied to the pits is automatically 
controlled, and can be varied between wide limits. 
The lids are electrically operated, as will be under- 
stood on reference to Fig. 9, on page 476. From the 
soaking pits the ingots are transferred by an electrically- 
propelled bogie to the 40-in. reversing blooming mill. 
This mill is driven by a 10,000-h.p. reversing motor 
operated by an Ilgner set which was transferred from 
the Clydesdale Works of the company, where it was 
attached to the universal plate mill. The manipulators 
are electrically driven, and of special design to permit 
the rolling of billets in diamond passes. Immediately 
at the front and back of the housings are individually- 
driven rollers. Buildings, cranes and run-out tables 
of this mill were also transferred from the universal 
mill at Clydesdale. From the blooming mill the bars 
are transferred by roller table to an up-cutting hot 
shear for cutting slabs up to a maximum of 192 sq. in. 
marea. These shears are capable of exerting a shearing 
pressure of 720 tons, and the adjustment at the top 
blade is effected electrically. Fitting in with the 
shear is a device for removing the sheared ends. The 
cut blooms and bars are transferred from the shears to 
4 cooling rack in the billet-storage building located 
between the blooming-mill and strip-mill buildings. 
After inspection the billets pass into two continuous 
billet reheating furnaces or into stock for shipment. 
J The two reheating furnaces are, we understand, the 
irst to be built in this country with all-metal recupe- 
rators, They can be seen on the left in Fig. 8, on 
Plate XX XIII, and also in Fig. 10, on page 476. They 
are designed for an output of 20 tons each per hour, and 
can be fired on a mixture of blast-furnace and coke-oven 
£a8 with a calorific value up to 180 B.Th.U. per cub. ft. 
The gas is preheated to 400 deg. C. in a metal recupera- 
tor, and the air recuperator, which is of the plate type, 
Preheats the air to 250 deg. C. The blooms are carried 
down the furnace on a patented system of water-cooled 
skids and the burners are designed for low pressure 
and require no water cooling. The fuel consumption 
Per ton of cold billets heated varies between 1-3 million 
and 1-4 million B.Th.U. on normal load. 
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The heated blooms are ejected from the furnace 
on to a roller table on which they are conveyed to the 
strip mill, which is shown in Fig. 8, on Plate XX XIII, 
and also in Fig. 10, on page 476. 

The mill is a combination of cross-country and con- 
tinuous types. It has eight horizontal and four vertical 
stands, and is capable of rolling strip from 2§ in. to 15} 
in. wide with a fine tapered edge. The first stand is a 
22-in. three-high roughing stand with one tilting table 
at the back. In line with the first stand is a second 
three-high 22-in. stand, and both are driven by one 
motor through speed-reducing gear. The second 
stand is equipped with a special design of vertical 
repeater. From the second stand the piece is con- 
veyed on a roller table through the first set of vertical 
rolls to the third or intermediate stand, having rolls 
19-in. diameter. A horizontal looper connects this 
stand with a fourth intermediate 19-in. stand, and 
thence to a group of four continuous three-high finishing 
stands. There are three electrically-driven vertical 
edging stands in the finishing mill which are inter- 
changeable and can be placed in front of any inter- 
mediate or continuous finishing stand. Leaving the 
last continuous finishing stand, the strip is led directly 
into two electrically-driven horizontal-type coilers, 
shown in Figs. 8 and 10, which coil the strip up to 
12 in. wide. There is a novel feature in that the strip 
enters the coilers whilst it is still in the mill and running 
at the maximum speed. After coiling, the finished 
coils are automatically transferred to a continuous 
cooling conveyor on which they are inspected and 
examined ready for shipment. The conveyor is 
shown on the right in Fig. 8, and is illustrated separately 
in Fig. 11, on page 476. 

The water supply for the works is obtained from 
Blatherwycke Lake, a distance of some eight miles, 
On entering into the main works supply reservoir it 
is treated for distribution at the various units, and 
approximately a million gallons of make-up water are 
used daily. Modern engineering shops and central 
offices are provided, together with research and 
chemical laboratories, and the whole lay-out has been 
arranged so that extensions to any part of the plant 
can be conveniently carried out. The plant was built 
to the designs and specifications of Messrs. H. A. 
Brassert and Company, Limited, of Walbrook, London, 
E.C., who also supervised the construction and are, 
under the direction of Messrs. Stewarts and Lloyds, 
Limited, in charge of operations in the iron and steel 
section. 

The demands upon our space prevent us from men- 
tioning all the contractors for an undertaking of this 








magnitude, but the principal ones are as follows :— 
For the ore-crushing, screening and conveying plant, 
Messrs. Mitchell Engineering, Limited; sintering 
plant, Messrs. Huntington, Heberlein and Company, 
Limited ; blast-furnace bins and mill buildings, Sir 
William Arrol and Company, Limited; steelwork 
for blast furnaces and hot-blast stoves, Messrs. Ernest 
N. Wright, Limited; gas-washing plant, Messrs. 
Pearson and Knowles Engineering Company, Limited, 
and Messrs. Ernest N. Wright, Limited; coke-oven 


plant, Messrs. The Woodhall-Duckham Vertical 
Retort and Oven Construction Company (1920), 
Limited ; coal-washery plant, &c., Messrs. Simon- 


Carves, Limited; by-product plant, Messrs. W. C. 
Holmes and Company, Limited; steel plant, Messrs. 
Pearson and Knowles Engineering Company, Limited, 
in collaboration with Gutehoffnungshutte, Messrs. 
Head, Wrightson and Company, Limited, in colla- 
boration with Demag, and Messrs. The Wellman Smith 
Owen Engineering Corporation, Limited; strip-mill, 
Schloemann A.G., in collaboration with some British 
firms ; soaking pits, Messrs. Priest Furnaces, Limited ; 
turbo-blowers and condensers, Messrs. Fraser and 
Chalmers Engineering Works, Messrs. Richardsons, 
Westgarth-Brown Boveri, Limited, and Messrs. The 
Mirrlees Watson Company, Limited; electrical strip- 
ping shovel, Messrs. Ransomes and Rapier, Limited ; 
and ore digger, Messrs. Ruston, Bucyrus, Limited. 








Tue Late Mr. J. Pickertnc.—The death of Mr. 
Jonathan Pickering, which occurred on October 14, at 
his home in Maxwell-drive, Glasgow, removes a well- 
known figure from engineering circles in Glasgow. 
Mr. Pickering, who was 81 years of age, was born at 
New Shildon, County Durham, and served his apprentice- 
ship in the Pickering Wagon Works, founded in 1864 
by his father, Mr. John Pickering, and now known as 
Messrs. R. Y. Pickering and Company, Limited. When 
quite a young man he went to Melbourne in a sailing 
vessel and returned via San Francisco, and later visited 
Burma and New Zealand. In 1883 he sailed to Auckland, 
New Zealand, and soon afterwards joined-the engineering 
staff of Messrs. The Colonial Sugar Refining peg ry 
Limited. In 1885 he proceeded to New South Wales, 
where he was associated with the Harwood sugar mill 
and later with the Broadwater mill. Mr. Pickering left 
Australia in 1900 and settled in Glasgow as consulting 
engineer to Messrs. The Colonial Sugar Refining Company, 
with whom he was associated for some 45 years. In 
recent years he went to India and also revisited Australia. 
Although primarily connected with sugar machinery, he 
was interested in all branches of marine and mechanical 
engineering, and had been a member of the Institution 





of Mechanical Engineers since 1894. 
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TESTS OF WOOD FUEL. 


ALTHOUGH wood may be regarded as a relatively 


low-grade fuel, there are places throughout the world | 


where it is available in quantity, while other natural 
fuels are searce. Thus, in many parts of Canada, 
ind particularly in the sparsely-populated districts of 
Ontario and British Columbia, wood is in constant 
demand and is used to a considerable extent for 
burning. The annual consumption of this fuel in 
Canada amounts to something of the order of ten 
million cords, and the question of the best means of 
utilising it has received perhaps less attention than 
it deserves. The subject has recently been investigated 
by the Forest Service Department of Canada, in colla- 
horation with the Fuel Research Laboratories of the 
Department of Mines, and a report entitled “‘ Wood 
Fuel Burning Tests,” has been prepared by Messrs. 
Kk, 8. Malloch and C. E. Baltzer, and published by the 
Department of Mines at a price of 10 cents. 

Samples were taken of green hardwood, dry hard- 
wood, green softwood slabs and dry softwood slabs, 
and thorough investigations were made with them, as 
well as with representative samples of the sawdust 
resulting from the cutting of the timber into suitable 
lengths for burning. In the combustion tests, work 
was done in an ordinary coal grate of a heating furnace, 
and with the same grate covered with a perforated 
plate. The investigations were further extended to 
include the determination of results with air-dried 
hardwood, burned on a solid firebrick bed in the ash- 
pit, after the coal grate had been removed. 

In previous work conducted by the Canadian Depart- 
ment of Mines, the results obtained with the various 
wood fuels have been compared with the burning of 
\merican anthracite. This procedure was repeated, 
hut in addition, a comparison was made with peat, 
because of its closer approximation to the test subjects. 
Krom the purely economic standpoint, the amount of 
wood fired to transmit one therm (100,000 B.Th.U.) 
to the furnace water is perhaps the best criterion of the 
value of the fuel, as it affords a ready means of evalua- 
tion of the money cost of the heat obtained. In this 
respect, the averages of the results obtained gave 
25-3 lb. for air-dried hardwood on the coal grate, as 
compared with 11-3 lb. for American anthracite and 
25-0 Ib. for air-dried peat. When utilising the per- 
forated plate over the grate, the fuel was cut down to 
23-9 Ib., while burning on the ash-pit floor raised it to 
27-8 lb. In a green state, the hardwood gave a figure 
of 30-8 Ib. for similar coal grate combustion. Softwood 
deviated but little from these results, the figures being 
25-0 Ib. for the air-dried condition on the coal grate, 
snd 23-8 lb. with the perforated plate. In the green 
state on the coal grate, however, the figure rose to 
17 Ib. The thermal efficiency ranged from as high as 
59-9 per cent. for air-dried hardwood to 42-5 per cent. 
when green softwood was burned on the ordinary 
grate. 
wood, whether of the hard or soft type, on a perforated 
plate, with quarter-inch openings, rather than on an 
open-type grate. The total refuse, though not an 
economic factor in ordinary house-heating furnaces, 
might prove to be such in large installations. It 
varied between 1-0 per cent. and 1-2 per cent. of the 
fuel fired in the case of hardwood, and 0-2 per cent. to 
0-3 per cent. for softwood, as compared with 17-0 
per cent. for American anthracite and 4-0 per cent, 
for air-dried peat. 








CONTRACTS. 


Messes. Henry Scarr, Limirep, Hessle, Hull, 
have received an order for a steel lighter, for service as a 
ymin carrier Hull, and have under construction, in 
«widition, a seam tug for Hull owners and a Diesel- 
engined tug for service on the River Ouse. 

Tue Loxnpon MipLtanp anp Scortisn Rarbway 
ComMPANY have placed orders with British manufacturers 
900 new road vehicles. The orders include 
wo I4-ton articulated eight-wheel tractor units, with 
Gardner engines, from Messrs. Associated Equipment 
Company, Limited ; eight five-ton chassis from Messrs. 
\lbion Motors, Limited; 36 two-ton chassis and cabs 
from Mesers. Dennis Brothers, Limited; 29 Fordson 
chassis of various types from Messrs. Ford Motor Com- 
pany, Limited; 61 three-ton mechanical horse tractors 
from Messrs. Karrie * Motors Successors, Limited ; 39 six- 
and 100 three-ton mechanical-horse tractors from 
Messrs. Scammell Lorries, Limited; 210 three-ton 
mechanical-horse trailers from Messrs. Metro Cammell 
Weymann Bodies, Limited ; and 42 four-ton and 25 five- 
ton, four-wheel trailers from Messrs. Charles Roberts and 
Company, Limited, Horbury Junction. 

Messrs. Leytanp Motors, Limrrep, Leyland, Lanes, 
have reeently received orders for 22 of their “ Tiger ” 
passenger vehicles and for several of their “ Lion” and 

Cub passenger vehicles from various firms and 
transport undertakings in this country. Many orders 
for their Cub, Badger, Beaver, and other goods vehicles 
have also been received, while 20 Leyland hydraulic 
torque converters are to be supplied to Measrs. Aktie- 
bolaget Scania-Vabis, manufacturers of commercial 
motor vehicles, Sweden 
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The tests brought out the value of burning | 
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TENDERS. 


| We have received from the Department of Overseas 
| Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
a to the Department, at the above address, 
the reference number being quoted in each case. 

Steelwork, comprising steel-framed roofing of plat- 
forms, turntables and electric-light standards. Kampsax 
Consortium, Tehran, [ran ; November 25. (T.Y. 5,407.) 

Switchgear, metal-clad, 33,000-volt and 11,000-volt, 
for Camperdown Substation. Electricity Department, 
Municipal Council, Sydney, Australia; December 9. 
(T.Y. 10.183.) 

Suction Hopper Dredger, twin-screw, 3,500-ton, bow- 
well, for East London. South African Railways and 
Harbours, Johannesburg ; December 17. (T.Y. 5,409.) 


Tyres and Tubes, pneumatic. South African Railways 
and Harbours; December 2. (T.Y. 5,410.) 








PERSONAL. 


Messrs. Ronatp Trist anp Company, Liurrep, have 
removed their offices from 56, Victoria-street, London, 
8.W.1, to more commodious premises at 1-3, Brixton- 
road, 8.W.9. They are also taking the opportunity of 
bringing their works from their present site at Watford 
into close proximity with their offices. 

Messrs. THe Vitirers ENGrvesrinc Company, 
Liatrep, Wolverhampton, we are informed, have 
extended their works and also their output by the recent 
acquisition of a portion of the Sunbeam factory. Already 
the stamp shop and foundry are in production and this, 
incidentally, affords facilities for undertaking large 
orders for steel stampings and non-ferrous castings. 

Mr. A. T. Corron, having retired from his official 
ey as superintending marine engineer for the 

mdon Midland and Scottish Railway Company, is 
continuing to act consultative capacity. His 
services have been retained by Messrs. The Turbine 
Furnace Company, Limited, 2388, Gray’s Inn-road, 
London, W.C.1, in connection with marine work. 

Messrs. Darwins, Liwrrep, Fitzwilliam Works, 
Templeborough, Sheffield, have opened new showrooms 
and a warehouse at 49-51, Cornwall-street, Birmingham, 
3. These are under the management of Mr. J. L. Buxton. 

Messrs. Marconi’s WrirRELEss TELEGRAPH COMPANY, 
Limrrep, Electra House, Victoria-embankment, London, 
W.C.2, have just opened a new organisation, known as 
the Marconi Aircraft Wireless Establishment, Wandle- 
road, Hackbridge, Surrey, in which will be centred all 
activities concerning the development, design, and manu- 
facture of all kinds of aircraft wireless apparatus. 

We are informed that Lorp Semprit has been appointed 
|} to the board of Messrs. Kelvin Bottomley & Baird, 
| Limited, Glasgow. 
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|NOTES FROM THE SOUTH-WEST. 
Carvirr, Wednesday. 
Welsh Coal Trade._-Some improvement in the general 
| state of the Welsh coal trade has been in evidence this 
week, but it is not yet possible to report regular work at 
the collieries. Several pits which were closed down 
indefinitely as the result of the recent “‘ stay in ” strikes 
are still idle, although two more pits were re-opened on 
Tuesday morning, but full outputs could not be expected 
in other cases for some days. It is unlikely that the 
Nine Mile Point pits, where the “ stay in” strike origi- 
nated, will be re-opened for a little while. There is, 
therefore, a shortage of coal at present to meet calls to 
make up arrears of deliveries, and also the new contracts 
for large quantities lately placed by the Egyptian State 
Railways. Before the recent strikes there were con- 
siderable stocks of large coals standing, but the loss of 
output resulted in these being cleared. The present 
shortage, which is chiefly in small classes and sized coals, 
which command a substantial premium, retards the 
loading of steamers and makes the conditions more 
difficult at the port. There is the further menace of a 
national strike of miners, which, however, does not 
appear likely to take place until after the General 
Election, seeing that the result of the special ballot to 
be taken will not be declared until after the election 
has been completed. It seems almost certain that in 
the event of the ballot going in favour of immediate 
strike action, the South Wales miners will again bring 
the coalfield to a standstill, notwithstanding the three 
years’ agreement which is in force, and which should 
operate until September 30, 1937. There is rather a 
better call for coal for France, where the quota reduction 
has operated for the last couple of months, and South 
America is taking Welsh coal more freely. Among 
inquiries open is one from the Brazil Central Railways 
for 30,000 tons for delivery over three months. The 
Palestine railways have come on to the market again 
for an additional 12,000 tons. The general attitude of 
contractors for next year is to await developments. 
Iron and Steel Trade.—\n the iron and steel and allied 
trades of South Wales, conditions have shown some 
further improvement in tendency, and there is every 
indication of activity being maintained at the works 
over the remainder of the year, although under the 
Cartel agreement the tinplate makers have to make no 
further agreements for tinplates for shipment over the 
rest of the year, in view of the excess of Welsh trade 
under the international agreement. The quarterly ascer- 
tainment as to steel prices gives the workers a fractional 
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increase in wages for the ensuing quarter. This wil] 
increased for the subsequent quarter, in view of th 
advance in steel tinplate bar prices to 5l. 10s. per toy 
and galvanised sheets to 111. 10s. per ton for expor 
Tinplate prices remain at the recently fixed price ¢j 
18s. 9d. per standard box. It is now officially announce; 
that negotiations for the sale of the Ebbw Vale Iron ap; 
Steel Works, with ore lands in Northamptonshire ani 
certain collieries have reached a definite stage. Thy 
urchasers will be Messrs. Richard Thomas and Compan, 

imited, who already own more than half of the tinpla:, 
undertakings of South Wales. We understand thy: 
the Ebbw Vale Steelworks will be reconstructed. |, 
was reported to the Iron and Steel Trades Federatio, 
meeting at Newport last week that employment 4; 
the steel works in the district had been very goo 
during the last twelve months. The new wire m 
mill at Cardiff had up to the present only worked 
a single day shift, but it was highly efficient, and } 
seemed probable that the company would transfer fron 
their old-established Rogerstone works to the new plant 
It was said that the pr ts before Cardiff with th. 
new works of Messrs. The British (Guest Keen Baldwins 
Iron and Steel Company, Limited, were very favourabk 
Another development was likely to take place at the White 
head Courtybella works at Newport, where plant was 
to be erected for cold rolling strips. The Panteg and 
Pontymister works were being extended and a new 
electric melting furnace was to be erected at Pantey 
The tinplate trade had been working at about 59 per cen, 
of capacity. The threatened strike of youths in thy 
tinplate trade had been avoided by a concession jy 
wages, which ranged from 3s. 4d. a shift for youths o 
18 to 19, to 4s. 9d. per shift for those over 21 years o/ 
age, with a 7} per cent. ex gratia bonus on the sliding 
scale percentage. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel_—The Government's decision to hold 
a General Election has had the effect of slightly retarding 
the forward demand for steel and steel products generally 
Current business is greater than a month ago, but the 
number of inquiries circulating on inland account ar 
not quite so numerous. When things are more settled 
after the election the demand is expected to take on « 
more active appearance. The call for raw and semi 
finished materials has reached such a high level that the 
plant at many works is overtaxed. The consumption o/ 
basic billets is well in excess of the peak year of 192% 
In addition, acid steel and similar materials are being 
bought in heavier tonnages. Some of the big producing 
works have sufficient work on hand to keep furnaces 
working at current capacity for months ahead. It is 
quite possible that some firms may be compelled to work 
through the Christmas holidays. Rolling mills, forges, 
press shops, and wire and rod mills are all working to 
capacity. The scrap market has many bright features, 
but dealers still continue to complain about the unre 
munerative level of prices. In the heavy machinery and 
engineering trades the position shows improvement. Not 
only is the demand for railway rolling stock on the 
upgrade, but better business is being done in shipbuilding 
steel and related requisites. Steelworks’ and ironworks 
machinery are improving lines. Orders are on hand for 
rolling mill and foundry equipment for installation abroad 
During the past year large contracts have been executed 
on export account. Sheffield works specialising in the 
production of electrical equipment are doing a good 
trade. Makers of stainless steel are accounting for an 
increased output, which is substantially greater than at 
the corresponding period last year. Production for th 
whole year will constitute a new record. Valuable con- 
tracts have been placed locally for cement and concrete 
making machinery. The tool trades are forging ahead. 
The call for files shows expansion, while engineers’ small 
tools are in strong request. The light foundries ar 
busily employed. 

South Yorkshire Coal Trade.—Further improvement 
is reported in the demand for most classes of fuel on 
home account. The export position has undergone little 
change. There is an increasing call for best hards, but 
supplies are on the short side. Home railways, electricity 
generating works, and gas-producing concerns are taking 
bigger tonnages of fuel. Steam coal is in steady demand 
The house coal market is more lively, and sales to London 
and country users are larger. Foundry and furnace coke 
are active. Quotations are: Best branch hand-picked, 
23s. to 24s.; Derbyshire best house, 18s. to 2Is.; 
Derbyshire best brights, 16s. 6d. to 18s. ; best screened 
nuts, 16s. to 17s.; small screened nuts, 15s. to 15s. 6d. ; 
Yorkshire hards, 16s. 6d. to 17s.; Derbyshire hards, 
16s. 6d. to 17s.; rough slacks, 8s. to 9s.; nutty slacks, 
7. to 8s. 6d. 
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Tue INSTITUTION OF SANITARY ENGINEERS. 
Cotterell, M.Inst.C.E., has been nominated President, - 
1936, of the Institution of Sanitary Engineers, 120-12, 
Victoria-street, London, 8.W.1. 


Tae InstrruTion oF Exvecrrical ENGINEERS. The 
council of the Institution of Electrical Engineers has 
arranged for alterations to be carried out to the heating 
system of the Institution building at Savoy place. 
Victoria Embankment, London, W.C.2, at the end a 
the present session. The existing coal-fired boilers 1 
be replaced by an electrode boiler with thermal -storeg® 
vessels, and the temperature of the building will ” 
thermostatically controlled. The ventilation system ° 
the Lecture theatre will also be completely remode!led. 
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NOTES FROM THE NORTH. 


Giascow, Wednesday. 


Scottish Steel Trade.—A strong tone continues to pre- 
vail in the Scottish steel trade, and with the placing of an 
order by the Admiralty for a cruiser, with Clyde builders, 
coupled with an order booked by Messrs. Yarrow and 
Company, Scotstoun, for the machinery and boilers for 
three Jugoslav destroyers, and also orders for four 
other vessels to be built on the Clyde, the trade 
position has become even firmer. The present produc- 
tion of steel is quite considerable, and in some instances 
makers are being pa for delivery. Structural 
material is in steady demand as there are a large number 
of buildings of different kinds now under construction. 
The makers of black-steel sheets are also very well 
supplied with orders, but the majority of these are on 
home aceount as the export side of the trade is still very 
dull. A goodly part of the present demand has come 
from the motor industry, which is extremely active just 
now. For galvanised sheets the current demand is poor 
and is not coming up to expectations. At a meeting of 
the British Sheetmakers’ Conference held in London 
last week, the prices of black and galvanised sheets were 
advanced by 5s. per ton, both for home delivery and 
export. This advance affects all gauges of sheets from 
i4-gauge and thinner. The following are the ruling 
quotations :—Boiler plates, 9/. 5s. per ton ; ship plates, 
Si. 158. per ton; sections, 81. 7s. 6d. r ton; black- 
steel sheets, } in., 8. 15s. per ton, and No. 24 gauge, in 
minimum 4-ton lots, 11/. 5s. per ton; and galvanised 
corrugated sheets, No. 24 gauge, in minimum 4-ton lots, 
13l. 58. per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade are again reported to be 
much more satisfactory, as orders are coming in rather 
better and the toi are larger. The re-rollers of 
steel bars are fairly well employed at the moment as 
competition from the Continent and from the south is 
not so keen, and on the whole the outlook is much 
brighter. Current prices are firm and are as follows :— 
Crown bars, 15s. per ton for home delivery and 
9l. 58. per ton for expert; and re-rolled steel bars, 
sl. 12s. per ton for home delivery and 71. 108. per ton 
for export. 

Scottish Pig-Iron Trade.—The position in the Seottish 
pig-iron trade is being well maintained on quite a high 
level, as the current output is going steadily into con- 
sumption and there is no accumulation of stocks. The 
demand from steel makers is increasing and foundry 
grades are also in better request. Prices are firm, and 
the following are to-day’s quotations :—-Hematite, 73s. 6d. 
per ton, and basic iron, 70s. per ton, both delivered at 
the steel works ; and foundry iron, No. 1, 72s. 6d. per 
ton, and No. 3, 70s. per ton, both on trucks at makers’ 
yards. 

Scottish Shipbuilding Contracts.—-The past week has 
been a most satisfactory one from the point of new 
shipyard work booked on the Clyde. The most impor- 
tant contract was secured by Messrs. Fairfield Ship- 
building and Engineering Company, Limited, Govan, 
which is for a first-class cruiser of the Southampton class 
for the Admiralty. This vessel will have a displacement 
of about 9,000 tons, and the total cost will be approxi- 
mately 2,000,0001. The same builders have also booked 
an order for a coasting vessel for Messrs. The Liverpool 
and North Wales Steamship Company, for their holiday 
and excursion traffic from Llandudno and North Wales 
resorts. She will be 150 ft. in length and will be fitted 
with two sets of Diesel engines. Messrs. Lithgows, 
Limited, Port-Glasgow, have secured an order to build 
two ore-carrying steamers for Messrs. The Broken Hill 
Proprietary Company, Limited, Australia. These vessels 
will be built on the Isherwood combination system of 
framing to the designs of Sir Joseph W. Isherwood 
and Company, Limited, London. Each of these vessels 
will have a deadweight-carrying capacity of 7,900 tons 
on 23}-ft. draught, and they will be designed for a trial 
speed of 13 knots. They will be 390 ft. by 56} ft. by 
34} ft. to the shelter deck. The propelling machinery, 
to be supplied by Messrs. David Rowan and Company, 
Limited, Glasgow, will consist of quadruple-expansion 
engines working in conjunction with turbo-compressors. 
Messrs. A. and J. Inglis, Limited, Pointhouse, & w, 
have received an order from the Lancashire and Western 
Sea Fishery Joint Committee for a fishery patrol vessel. 
She will be fitted with twin-serew reciprocating steam 
engines to be supplied by Messrs. Aitchison, Blair, 
Limited, Clydebank. Messrs. Aitchison, Blair have also 
received an order to supply the propelling machinery for 
a vessel which is being built by Messrs. Dublin 
Dockyard Company for the Dublin Harbour Board. 
Messrs. Yarrow and Company, Limited, Scotstoun, have 
secured the contract from the Jugoslav Government to 
supply the boilers and machinery for three destroyers to 
be built at Jugoslavia. The value of this contract is 
over 500,0001., and will mean steady employment for a 
large number of men at Scotstoun for a considerable time. 








CycLe Parks.—Messes. Constructors, Limited, Nickel 
Works, Tyburn-road, Erdington, yey have 
sent us an illustrated catalogue of their all-steel con- 
“truction eyele parks. Designs are available for parki 
machines in two main positions, namely, horizontal an 
‘loping, and features of the parks are that they provide 
‘naximum accommodation in a minimum of s » and 
that every machine is immediately accessible. Numerous 
illustrations and details of typical installations are given 
in the pamphlet. In dealing with the steel equipment 
made by the firm in our catalogue column on page 322, 
ante, it was stated, by a regrettable mischance, that 
this included cycle “forks”; the word should, of 


ENGINEERING. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MiIppLEsBRoUGH, Wednesday. 
The Cleveland Iron Trade.—There is very little Cleve- 
land pig-iron available for the market. The much- 
restric make barely meets current uirements, and 
cers have virtually no stocks to fall back upon. 
consumers and home customers at a distance, as 
well as buyers in Scotland would welcome increased 
deliveries, but only by an enlargement of output can a 
material e ion of distribution be accomplished. 
Obstacles to business with Continental customers have 
checked efforts to effect export sales. Lronmasters are 
disinclined to quote for shipment to foreign destinations. 
Market prices are very firm, and are readily paid by 
British consumers for parcels that become saleable. 
Fixed minimum figures are ruled by No. 3 quality of 
iron at 67s. 6d. for local consumption, 69%. 6d. delivered 
to North of — areas beyond the Middlesbrough 
zone, 678. 3d. to Falkirk, and 70s. 3d. to Glasgow. 


Hematite.—The light stoeks of East Coast hematite 
pig are practically all earmarked for early consumption, 
mostly at local works, and the output of the blast-furnaces 
is absorbed by current needs. Makers are heavily sold 
and requirements of their own consuming works are 
increasing, so that they are indifferent to new business. 
Merchants hold moderate , but contract condi- 
tions imposed by makers restrict second-hand operations. 
Home users of hematite are calling for larger supplies, 
and further expansion of demand would be difficult to 
cope with, unless additional blast-furnaces were put into 
action. Quotations are based on No. | grade of iron at 
7ls. for use on Tees-side, 72s. delivered to Tyneside, 
73s. 6d. delivered to various parts of Northumberland 
and Durham, 78s. 6d. to the Sheffield area, 849%. 6d. to 
Birmingham, and 74s. to Scotland. 


Foreign Ore.—In the foreign ore trade negotiations 
have virtually ceased, due to scarcity of tonnage and 
the unsettled state of the freight market. At present 
quotations cannot be fixed, but doubtiess advanced 
figures will have to be paid when business is resumed. 


Blast-FPurnace Coke.—Sellers of Durham blast-furnace 
coke are diligently seeking to arrange new contracts, but 
are reluctant to lower prices. They ask the equivalent 
of good medium qualities at 18s. 6d., delivered to Tees- 
side works. 


Manufactured Iron and Steel.—The aggregate tonnuge 
output of semi-finished and finished iron and steel is heavy, 
and likely to increase. Production of steel semis does not 
fully meet the demand, and manufacturers are running 
plant at high pressure in efforts to satisfy the pressing 
needs of customers. Specifications for shipbuilding 
material are distributed more freely than for a consider- 
able time, and producers of railway requisites have 
fairly good contracts to execute, while sheet-makers have 
booked satisfactory home orders. Subject to the usual re- 
bates, the principal market quotations for home consump- 
tion stand at : Seaman iron bars, 91. 12s. 6d.; packing 
(parallel), 8l.; packing (tapered), 101.; steel billets 
(soft), 51. 128. 6d.; steel billets (medium), 71. 2s. 6d. ; 
steel billets (hard), 7/. 12s. 6d.; iron and steel rivets, 
11l. 108.; steel boiler plates, 91. 58.; steel ship plates, 
8l. 158.; steel angles, 81. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 81. 10s. for parcels of 500 tons, 
and over, and 9l. forsmaller lots ; and fish plates, 12/. 10s. 
Black sheets (No. 24 gauge) are 111. 5s. for delivery to 
home customers, and 9. 10s. f.o.b. for shipment abroad, 
and galvanised co ted sheets (No. 24 gauge) are, 
131. 5s. for delivery to home customers, and I1/. 10s. 
f.o.b. for shipment overseas. 


Scrap.—Descriptions of scrap in most demand are 
becoming searce, and values are rising. The price of 
heavy steel remains at 52s. 6d., but consumers are unable 
to buy sufficient for current requirements and are draw- 
ing upon stocks. Machinery metal now commands 56s. 6d., 
and complaints are heard of difficulties in obtaining 
adequate deliveries. Light cast-iron is selling at 44s., 
and heavy cast-iron is fully 52s. 6d. 








Roots-TyrPeE SUPERCHARGER FOR Prrro. ENGINEs : 
Apprenpvum.—lIn an article bearing the above title, on 
© 247, ante, we stated that the particular supercharger 
illustrated, made by Messrs. Marshall Drew and Com- 
y, Limited, 140, Clarendon-road, North Kensington, 
-l, was capable of delivering 59 cub. ft. of mixture 
per minute at a pr of 5 Ib. per square inch when 
running at 3,000 r.p.m., and in the following sentence 
we mentioned that the supercharger would be capable 
of i ing the tput of an 850-c.c. engine from 
35 brake horse-power to 75 brake horse-power at 5,500 
r.p.m. As some misunderstanding has arisen in connec- 
tion with these two statements, we wish to make it 
clear that they were intended to be entirely independent, 
since a supe pressure considerably exceeding 
5 lb. per square inch would be required to effect the power 
increase referred to in the second statement. With the 
supercharger running at crankshaft speed, in the case of 
the engine referred to, a supercharge pressure of 10 |b. 
eu inch is obtained, which would give an output 
ex ing 75 brake horse-power, but by gearing up the 
supercharger, delivery pressures up to 20 lb. per square 
inch can be reached. It will be obvious, however, that 
to ensure the maximum output with a given high super- 
charge pressure a correctly-designed engine using alcohol 
fuel and a compression ratio at least 10:1 must be 
employed. Some interesting information on this subject 
will be found in a paper by Mr. H. N. Charles on Small 
Racing Cars, published in the Proceedings of the Institu- 











course, have read parks. 
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| NOTICES OF MEETINGS. 


InstiruTION OF EuxrcrricaL ENGINEERS.—T'rans- 
mission Section: To-night, 6 p.m., The Georgian Res- 
taurant, Messrs. Harrods Limited, Knightsbridge, 
8.W.1. Conversazione and Exhibition. Meter and 
Instrument Section: To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. “ The Design, Construc- 
tion and Testing of Voltage Transformers,’ by Mr. J. H. 
Buchanan. Mersey and North Wales (Liverpool) Centre : 
Monday, November 4, 7 p.m., The University, Liverpool. 
“The Droitwich Broadcasting Station,’ by Sir Noel 
Ashbridge and Messrs. H. Bishop and B. N. MacLarty. 
North-Western Centre : Tuesday, November 5, 7.15 p.m. 
The Engineers’ Club, Albert-square, Manchester. “ The 
Effect of Legislation and Regulations upon Electricity 
Distribution,” by Mr. W. Fennell. Wereless Section ; 
Wednesday, November 6, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Section Chairman’s Inaugural 
Address, by Mr. R. A. Watson Watt. Institution : 
Thursday, November 7, 6 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Ordinary Meeting. ‘‘ Equipment 
and Performance of Steel-Tank Rectifier Traction Sub- 
stations Operating on the Underground Railways of the 
London Passenger Transport Board,” by Mr. A. L. 
Lunn. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, 8.W.1. Extra General Meeting. 
“Strength of Metals under Combined Alternating 
Stresses,” by Dr. H. J. Gough and Mr. H. V. Pollard. 
Western Branch: To-night, 7 p.m., The Merchant 
Venturers’ Technical College, Bristol. ‘* Some Aspects of 
Metallurgy,” by Mr. W. H. Dearden. North-Eastern 
Branch ; Thursday, November 7, 6.30 p.m., The Mining 
Institute, Neville Hall, Neweastle-upon-Tyne. ‘ Harden- 
ing and Tempering,” by Mr. W. H. Dearden. Scottish 
Branch : Thursday, November 7, 7.30 p.m., The Royal 
Technical College, Glasgow. Address by the President. 
Also, Friday, November 8, 7 p.m., Robert Gordon’s 
College, Aberdeen. ast Midlands Branch: Friday, 
November 8, 7 p.m., The College of Technology, Leicester. 
Joint Meeting with Tae Leicester ASSOCIATION OF 


=NGINEERS. “ Air Conditioning,’ by Mr. A. Galbraith. 
Institution : Friday, November 8, 7 p.m., Storey’s-gate, 
8.W.1. Informal Meeting. Discussion on ‘‘ Geometrical 


Constraints,” to be introduced by Dr. W. N. Bond. 

Nortu-Easr Coast Instrrution Or ENGINEERS AND 
SurppurLpErs.—To-night, 7 p.m., The Mining Institute, 
Neville Hall, Newcastle-upon-Tyne. Fourth Andrew 
Laing Lecture: ‘ Heavy-Oil Engines for Ship Propul- 
sion,’ by Engr.-Commr. C. J. Hawkes. 

Roya Instrrution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘The Liberation of the Electron,” by 
Mr. C. C. Paterson. 

Norra or Enerianp Instirure or MINING AND 
Mecuanicat, Enainrers.—-Saturday, November 2, 
2.30 p.m., The Mining Institute, Neville Hall, Newcastle- 
upon-Tyne. Presidential Address by Sir Frank R. 
Simpson, Bart. 

INSTITUTION OF GAs ENGINEURS.-—Tuesday, Novem- 
ber 5, 10 a.m. and 2.30 p.m., and Wednesday, November 6, 
10 a.m. and 2.30 p.m., The Institution of Mechanical 
Engineers, Storey’s-gate, S.W Seventh Autumn 
Research Meeting. 

INstTIrUTION OF CrviL ENGINKERS,—Tuesday, Novem- 
ber 5, 6 p.m., Great George-street, 8.W.1. Presidential 
Address by Mr. J. D. Watson. Manchester and District 
Association : Wednesday, November 6, 6.45 p.m., The 
Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘ Electric Welding of Steel 
Structures,” by Mr. H. J. L. Bruff. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
Scoriann.—Tuesday, November 5, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2. ‘“‘ Recent Develop- 
ments in Steel-Frame Construction,” by Mr. C, J. 
Kavanagh. 

InsTITUTE Or Meta.ts.—Birmingham Local Section : 
Thursday, November 7, 7 p.m., The James Watt Memorial 
Institute, Birmingham. Open Discussion: “ The Hot 
Rolling of Sheets.” London Local Section: Thursday, 
November 7, 8 p.m., The Royal School of Mines, South 
Kensington, 8.W.7. ‘“‘ The Ultimate Strength of Metals,” 
by Dr. E. N. da C. Andrade. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Messrs. Marsnauyt, Sons anp Company, Limrrep.— 
We are informed that by Order of the Court a contract 
has been confirmed for the sale of the whole of the assets 
of Messrs. Marshall, Sons and Company, Limited, Gains- 
borough, Lincs, to Messrs. T. W. Ward, Limited, Albion 
Works, Sheffield. The well-known Britannia Works, 
together with the Carr House and Trent Works, represent 
one of the chief industries of the town of Gainsborough, 
and the products of the Company are to be found all 
over the world. The business was commenced in 1848 
by the late Mr. William Marshall and his two sons, who 
were well-known figures in the agricultural and general 
engineering industry. The principal manufactures of 
the firm are tea machinery; read rollers; traction, 
portable and stationary engines and boilers; threshers 
and agricultural machinery generally. Before the war 
the firm employed 4,000 hands, which number was 
increased considerably during the hostilities, when war 
material was produced in large quantities. At the 
present time 930 workmen are engaged and we under- 
stand that the whole position is being reviewed carefully 
by the present owners, whose first object, if at all possible, 





tion of Automobile Engineers, Session 1934-1935, page 500. | 


is to secure the continuance of the industry at Gains- 
borough. 
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EXTENSION TO THE SCULCOATES 
GENERATING STATION, HULL. 


Tue growing demand for electrical energy in the 
Mid-East England area of the Central Electricity 
Board has necessitated the installation of a 25,000-kW 
turbo-alternator in the Sculcoates station of the Hull | 
Corporation. It has also necessitated a modification | 
in operating policy to the extent that while until | 
last year Hull imported some of its electrical require- | 
ments from the grid and Sculcoates was operated | 
mainly as a two-shift station, more recently energy 
has been exported. The new set has therefore been | 
put in todeal with both changed conditions. In addition, | 
it is proposed to install a 30,000-kW set with the | 
necessary boilers and auxiliary plant, and this equip- 
ment is to be ready for the winter load of 1938. The 
reason for this addition is the reduction in generating 
costs which it has been possible to achieve, partly by 
improving the operating efficiency and partly by 
developing the undertaking on the commercial side. 
As an illustration of this it may be mentioned 
that since 1929 the coal consumed per kilowatt-hour 
generated at Sculcoates has fallen progressively from 
2-14 lb. to 1-571 Ib., and the cost from 0-136d. to 
0-035d. During the same period, moreover, the 
electricity generated has risen from 74,601,164 kWh 
to 151,500,075 kWh, an increase of 103-1 per cent., 
while the number of consumers has more than trebled. 

The new set, which was formally inaugurated on 
Thursday, October 24, was manufactured by Messrs. 
C. A. Parsons and Company, Limited, Newcastle-on- 
Tyne, and is of that firm’s well-known pure-reaction 
type. It has a single cylinder with a duplex exhaust, 
and incorporates such standard features as end-tightened 
stainless-steel blading, an adjustable Michell thrust 
bearing, and carbon glands. It is supplied with steam 
at a pressure of 375 lb. per square inch and a tem- 
perature of 775 deg. F., and is tapped at three stages, 
where the pressure is 42 Ib., 17 lb., and 7 lb. per square 
inch, respectively, for heating the condensate to a 
temperature of 260 deg. F. Steam at 17 lb. per square 
inch is also used for heating an evaporator supplied 
by Messrs. P. and B. Evaporators, Limited. This 
evaporator is capable of supplying 10,000 Ib. of pure 
make-up, an amount which is sufficient for the whole 
station when the average load is 50,000 kW. 

The turbine exhausts into a condenser, which is also of 
Messrs. Parsons’ manufacture, and has a cooling surface 
of 24,300 sq. ft. On the circulating-water side this | 
condenser is in two halves, each half being supplied | 
by a Drysdale centrifugal pump with an output of | 
19,650 gallons per minute, and driven by a Holmes 
lip-ring motor. Air is extracted by a Parsons two- | 
stage steam-jet pump with a capacity of 118 Ib. of | 
air per hour, which can be assisted by a single-nozzle | 
ejector when a quick start is necessary. The con 
densate is extracted by two vertical pumps which 
deliver through the vacuum pump and feed heaters 
to two electrically-driven feed pumps. These feed 
pumps, which were manufactured by Messrs. G. and J. | 
Weir, Limited, Cathcart, are each capable of supplying 
300,000 Ib. of water per hour against a pressure of 
520 lb. per square inch. 

The alternator runs at 3,000 r.p.m., has a continuous 
rating of 25,000 kW at a power factor of 0-8, and | 
generates three-phase current at a pressure of 6,600 
volts and a frequency of 50 cycles, An exciter with an | 
output of 90 kW at a pressure of 290 volts is coupled 
to the same shaft. Ventilation, both of the alternator | 
and the exciter, is effected by two Howden Silentvane 
fans which are housed in the alternator block, the air 
being cooled by a Parsons cooler which is supplied 
with water from the main circulating system. The 
set has successfully fulfilled the guarantee that it 
will generate a kilowatt-hour for a heat consumption 
f 10,690 B.Th.U. when carrying an economical load 
if 20,000 kW, the efiiciency thus being 31-9 per cent. 

The main extra-high-tension and low-tension dis 
tribution boards were manufactured by Messrs. A. 
Reyrolle and Company, Limited, Hebburn-on-Tyne, 
the same firm being responsible for the control board, 
the Merz-Price protective gear, and the neutral earthing 


| 





resistance. 

The general manager and engineer of the Hull 
Corporation Electricity Department is Mr. J. N. Waite, 
M.1.E.E., whom we have to thank for giving us facilities 
for describing this plant 





Fietu- Vickers Corrosion. Resistine STEELS.— Messrs 
Firth-Vickers Stainless Steels, Limited, Staybrite Works, 
Sheffield, 9, have recently issued a pamphlet giving 
particulars of the various types of steel they produces 
and the forms in which these stee!s are supplied. Useful 
information is also included on the manipulation of the 
materials, namely, hot and cold-pressing, deep-drawing, 
spinning, riveting, soldering and brazing, and welding 
Some notes are added on the descaling and cleansing of 
Staybrite steels and the preparation of polished surfaces. 
The pamphlet is very well written and all directions and | 
hints are given in clear and concise terms. 
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THEIR HOUSE IN ORDER. 

Tue border line between optimism and pessimism 
is generally incapable of clear definition and tends 
to vary in position from time to time. In any 
individual, either state is determined by a large 
number of factors and is as likely to be due to the 
circumstances of the moment as is that pendulum 
about whose swing we shall no doubt be hearing a 
great deal during the next fortnight. Either 
state is also as little to be depended on as a guide 
to future action. It is, therefore, strange that, 
while optimism is generally regarded as an 
attitude worthy of commendation, though Mr. G. K. 
Chesterton is a powerful advocate on the other 
side, pessimism more often than not is stigmatised 
as an evil from which we should pray to be delivered. 
If things are going wrong, the pessimist, it is argued, 
is doing nothing to put them right, while if the 
barometer is at set fair, the prophet of stormy 
weather is lucky if he is treated with nothing more 
than contempt. Nevertheless, there is a small 
school, of whom again, Mr. Chesterton is one, 
who hold that, of the two, the optimist is the greater 
bar to progress and the less estimable character. 

Mr. J. M. Kennedy may now be welcomed as a 
recruit among the pessimists. In the Inaugural 
Address, which he delivered to the Institution of 
Electrical Engineers on Thursday, October 24, 
he dealt faithfully and at length with that com- 
placency with which certain sections of the electri- 
city supply industry are imbued. To treat an 
industry which, during the last few distressful years 
has not only kept its head above water, but has 
made notable advances, in this fashion is, it will be 
agreed, either courageous or unnecessary. Some 
sympathy may therefore be felt with those who de- 
plored that the address was not open to discussion. 
At the same time, the President’s arguments are 
well worth examination, especially when it is 
realised that to some extent recent progress has 
been due to non-recurring circumstances, and that 
progress in the future will not be so easy, unless 
policies are changed and more energy is displayed 
than in the past. 

Some figures given by Mr. Kennedy will make this 
clear. Between 1924 and 1933 the sale of electricity 





by authorised undertakings in this country in- 
creased by 163 per cent., and the average revenue 
per kilowatt-hour fell from 1-85d. to 1-7d., or 
from 4-2d. to 2-27d. in the case of domestic supplies. 
Analysis shows that this reduction has been almost 
entirely due to a fall in the cost of generation 
and that the cost of distribution has remained 
practically stationary. Indeed, it has increased 
a little. It is a legitimate deduction that the 
cost of generation will not continue to fall to any 
great extent and that further economies will depend 
on how far the cost of distribution can be reduced. 
Such reduction, in Mr. Kennedy's view, can be 
brought about, first, by adjoining undertakings 
co-operating to cut down the capital cost of giving a 
supply to streets or villages on or near their boun- 
daries. Second, by the greater standardisation of 
equipment, especially of cookers, by the reduc- 
tion of tariffs, the cutting down of administration 
costs and the elimination of such profits as lead to 
an increase in income tax and rates, the object in 
all cases being to improve the relationship of 
distribution costs to capital expenditure. Finally, 
and probably the most important, the amount of 
electricity sold per pound of capital expenditure 
must in some way or another be increased. 

It is from this point that Mr. Kennedy launches 
his attack against the dangers of complacency about 
both the present and the future of electricity supply, 
and so earns for himself the not unworthy title of 
constructive pessimist. The position with regard 
to distribution cannot, he says, be altogether 
explained by the facts that during the period in 
question electricity supply has spread more and 
more into rural areas and that a considerable 
number of consumers with a low average income 
have been connected. For the capital cost per 
consumer is not necessarily higher in rural than in 
urban areas and, if a sufficiently attractive tariff 
is offered, there is no reason why there should not 
be a substantial increase in the electricity sold per 
consumer and per pound of capital. Indeed, the 
average overall consumption per domestic con- 
sumer is at present only about half the potential 
requirements of the smallest household for lighting 
and cooking only. Moreover, the bald statement 
that during the past five years just over 3,000,000 
new consumers have been connected masks the fact 
that during the same period over 1,000,000 new 
houses have been built, the majority of whose 
inhabitants have become consumers without much, 
if any effort, on the part of the undertakings in 
whose areas they lie. Apart from this the annual 
increase in consumers has not exceeded about 
360,000, or 3 per cent. Progress, though great, 
has not, therefore, been so great as it might, or 
indeed should, have been. Moreover, the new 
consumers are not using electricity to the extent 
that might reasonably be expected when the full 
potentialities of the domestic load are taken into 
account. 

To correct this state of affairs it is, clearly, 
necessary that the greater use of electricity not 
only among new consumers, but among those who 
are already connected, must be encouraged. Such 
action will, however, have to be taken in the face 
of hostile forces whose skill and activity it would 
be wise not to underrate. 

Curiously enough, though he recognises this, it 
is on this question of competition that Mr. Kennedy 
allows himself a short excursion into optimism. In 
estimating that before another twenty-five years 
have passed a small household may consume as 
much as 10,000 kWh per annum for lighting, 
cooking and heating of all kinds, he points out that 
already the domestic consumption in Winnipeg 
amounts to over 4,500 kWh per head of population, 
and infers that his figure of 10,000 kWh need not 
be regarded as fantastic. In so doing, however, he 
seems to disregard a fact to which he calls attention 
earlier in his address. Unlike the Canadian, the 
British electrical industry is faced with competition 
from other forms of energy, not only in the domestic, 
but in the industrial fields. As Mr. Kennedy 
himself points out, the gas industry will not relin- 
quish any part of the field it has won without 
a struggle, while the manufacturers of slow-combus- 
tion stoves have adopted a selling policy which 
cannot fail to prove attractive to the consumer 
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with a small income. The efforts of those con- 
cerned both with oil and with raw coal to consolidate 
old and win new positions are also not to be despised. 
Such progress as electricity can make must therefore 
be made in face of strong competition. 

To counteract these competitive efforts it is| 
clear that a better and cheaper service will be | 
necessary. A much-discussed means of attaining | 
this end is the consolidation of the present distribu- 
tion areas into larger units either under existing 
managements or under the control of some new 
authority. As, however, a committee is sitting to 
consider what steps should be taken to bring about 
this reorganisation, Mr. Kennedy expresses no 
views on this matter, though students of the 
literature of the subject will probably remember 
what his opinion is. He does, however, point out 
that a better service implies the elimination of | 
such items as a multiplicity of voltages and tariffs, 
bad pressure regulation, excessive charges for | 
service cables, non-interchangeability of plugs and 
sockets, slowness in dealing with complaints, and, 
finally, of that outlook on life which views the | 
consumer primarily as some one who exists to fill 
in forms. For this he is to be commended. 


For whatever improvements consolidation of dis- 
tributing areas may bring in its train (and these 
may not be so widespread or as deep as its prota- | 
gonists suppose), there will certainly be the risk that 
the accompanying centralisation will not altogether 
be of benefit to the consumer unless care is taken 


to sterilise bureaucracy from the start. One 
householder who finds that a cooker cannot be 
hired without reference to several apparently 


water-tight departments in the undertaking, and 
one housewife who, after repeated efforts to get a 
fuse replaced, can offer her family nothing but 
the contents of a tin for Sunday dinner, will do 
more harm to the cause of electrical progress than 
consolidation, reduced standardisation and 
propaganda will do good. If the apothegm that 
electricity is no longer a luxury is to be translated 
into fact, its price must be reduced so that it can be | 
used by those who stand to derive most from its | 
advantages. In other words, investigation and | 
research into what may be termed the commercial | 
and psychological problems of supply are just as | 
necessary as into purely technical difficulties. 
Though Mr. Kennedy devoted by far the greater 
part of his address to the domestic load, he did | 
not ignore the fact that industry still offers a field | 
in which there is much more to be done to develop | 
the use of electricity before saturation is reached. | 
The same is true of electric traction, while on a 
smaller scale, the consumption of wireless receiving 
and television sets will also contribute a respectable 
quota to the total. He is therefore probably 
right in his contention that Sir John Snell’s figure 
total consumption of 47,000,000,000 kWh 
be reached not in 1960, but fifteen 


costs, 


for 
in ten or 


will 
years time. 

Such a result, however, will not be attained with- | 
out certain obstacles having first to be surmounted. 
On the generating side there are such matters as 
suitable sites for new power stations to be settled. 
The handling of the increasing quantities of fuel 
necessary to provide the increased output will offer 
difficult problems of design and the same will be 
true of the choice of steam pressures and tempera- 
tures, the lay-out of auxiliary plant and of the 
changes produced by new ideas on switchgear and | 
other equipment. These will all give the manufac- 
turers plenty to think about and todo. In addition, 
there will be the problem of coal prices and supplies, | 
for there is some justification for fearing that a deter- 
mined effort will be made to increase the cost of | 
coal, and this, if successful, can only be offset 
by improvements cn the technical side. Trans- 
mission and distribution, too, will offer their own 
peculiar engineering and financial difficulties, while 
the same may be said both of the domestic and 
power loads. For while the former has saved the 
situation during the past few years, there are 
indications that it may prove an embarrassment, 
if it assumes a preponderating position relative 
to power and traction, and if the design of the equip- 
ment used does not keep pace with the changes which 
are, as a result, brought about. Above all, there 


will be competition from other forms of fuel and, 





and no doubt further additions will have to be 


| given in graphical form in the report for different 


}an open space. 
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perhaps, political and other interference of a less 


justifiable kind. | 


As it stands, this list is not even now complete, 


made to it from time to time. When he considers 
the future, therefore, the electrical engineer may 
be forgiven for wondering whether the complacency 
to which Mr. Kennedy has, with some success, 
administered a corrective, may not after all be a 
weapon of which he will stand in need during the 
years of labour, thought and perhaps partial failure 
which lie in front of him. It is to be hoped, however, 
that the effect of what has been said will be stimu- 
lating rather than depressing. 








THE NOISE OF MOTOR VEHICLES. 

THE noise produced by some types of motor 
vehicles, notably certain motor cycles and sports 
cars, has been a source of complaint by the general 
public for many years. Tests and competitions 
have been carried out by different bodies with the 
object of finding effective methods of reducing the 
noise, and legislation has been enacted with this 
end in view, although this legislation has not been 
firmly enforced. Progress has thus been slow, and 
the complaints continue ; they appear, in fact, to 
have been augmented at a rather greater rate than 
the increase in the number of offending vehicles 
in service. Among the bodies that have given 
particular attention to the subject is the British 
Association, largely, we imagine, as a result of a 
paper on the subject of Noise Suppression, presented 
at the York Meeting in 1932 by Dr. G. W. C. Kaye. 
In the following year, a British Association Com- 


mittee was set up under the chairmanship of Sir | 


Henry Fowler, to study the question, and at the 


Aberdeen Meeting, in 1934, a paper and demon- | 


stration of the reduction of the exhaust noise of 
motor cycles was given by Professor Cave-Brown- 
Cave, C.B.E., as a result of work carried out by him 
at University College, Southampton. A report of 
the British Association Committee was presented 
at the Norwich Meeting this year, and the discussion 
on it will be found on pages 281 and 384, ante. 

An important step was taken in August, 1934, 
when a Departmental Committee was appointed by 
the Minister of Transport “ to consider and report 
upon the principal causes of noise in the operation 
of mechanically-propelled vehicles and the steps 
which can efficiently be taken to limit the noise so 
arising.” Sir Henry Fowler was also chairman of 
this committee, but owing to illness has not been 
able to take an active part in the work, except for 
a short period. The First Interim Report* of this 
committee, recently issued, appears over the 
signatures of Dr. G. W. C. Kaye (Acting Chairman), 
Dr. H. J. Gough, and Messrs. E. 8. Perrin, L. 
Walton, and H. R. Watling, and the report gives 
an account of various tests carried out on behalf 
of the committee by the National Physical Labora- 
tory, explains the results obtained in the tests, 
and gives the conclusions drawn from them. Recom- 
mendations to the Minister intended to ameliorate 
traffic noise in all localities, but particularly in 
built-up areas, are also included. 

Few, we imagine, will dispute the conclusions 
drawn from the tests. The sound measurements 


classes of vehicles and various operating 
conditions, serve generally to confirm the opinions 
of all ordinary observers. They are that many 
motor cycles and some sports cars are too noisy, 
certain commercial vehicles are somewhat noisy, 
while “‘ ordinary ~ motor cars do not give much 
cause for complaint. With respect to the recom- 
mendations for ameliorating the existing nuisance, 


new 


| preferred by the driver. 
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The loudness of the sound. 
at a distance 18 ft. laterally from the mid point of 
the vehicle, must not exceed 90 phons. In the 
other test, with the vehicle stationary and the 
engine running at the speed at which its maximum 
power is developed, the loudness at 18 ft. behind 
the open end of the exhaust pipe must not exceed 
95 phons. It is suggested that this recommendation 
could, in most cases, be best applied by a system of 
“type testing.” Samples of new types of vehicle 
would have to be submitted to an approved testing 
establishment, types satisfying the requirements 
being issued with certificates, and it is thought that 
manufacturers would consider it wise to submit 
further samples from time to time to keep a check 
on the noise levels of standard productions. 

When it is remembered that the permitted 
loudness of 90 phons or 95 phons is equal to that 
in the interior of a tube train with the windows 
open, it will appear that the required standard is 
none too high, but its application, nevertheless, 
would effect considerable improvements in the 
case of some vehicles under the conditions of the 
committee’s tests. The racing engines of motor 
cycles, sports cars and commercial vehicles of the 
motor-car class all. produced sounds exceeding 
95 phons in loudness, and even some of the private 
cars tested reached a loudness of nearly 100 phons 
when running at their maximum speeds on the 
level. Sports cars under this condition produced 
sounds of the same loudness as the private cars, 
but motor cycles were 5 phons or 6 phons louder ; 
in hill climbing, private cars were preferable to all 
other types of vehicle tested from the point of view 
of noise production. 

It appears that the recommendations are intended 
to apply only to new vehicles, but it is suggested 
that a latitude of 5 phons should be allowed for 
two years with respect to the normal running test 
in the case of motor cycles, heavy motor cars 
and motor tractors and, in the of motor 
cycles, also in the racing engine test. It will thus 
be a considerable time before there is much ameliora- 
tion of the existing conditions if the recommenda- 
tions are adopted as they stand. The latitude 
allowed in the case of the racing engine test for 
motor cycles would permit a loudness of 100 phons 
until the 95 phons limit became effective in two 
years’ time, but it should be mentioned that all the 
motor cycles tested by the committee with racing 
engines would need to be improved to bring them 
down to the latter limit of loudness. 


Case 


In connection with racing engines it may 
be pointed out that one of the committee's 
recommendations is that ‘the Minister should 
by regulation make it an offence to cause or 


permit the engine of the stationary vehicle to 
be run at excessive speeds.” Presumably this 
would be defined in terms of noise production, 
but if the limit is to be different from that per- 
mitted by the racing engine test of the main 
recommendation, there would appear to be som 
difficulty in fixing it. This is the only recom- 
mendation which affects the user, but the com- 
mittee promises to examine later other forms 0! 
use and abuse which give rise to objectionable noise. 

It is, of course, a good thing to prevent the sale 
of noisy vehicles, but whether this can be ensured 
by a type test is open to question. Even if all 
vehicles are of the required standard of quietness 
when they leave the manufacturers, it cannot be 
assumed that they will always remain so in service ; 
a slight mal-adjustment may greatly increase nos 
production. The committee, however, has this 
aspect of the problem in mind for subsequent 
consideration. Perhaps as much as anything 
depends upon the common sense of the user and 
the amount of consideration he gives to the con- 





however, opinion may not be unanimous. The 
most important of the four recommendations made 
is that, after August, 1936, no motor cycle, motor 


car, heavy motor car or motor tractor shall be | 
| offered for sale or for use on the public highway 
junless it complies with the requirements stated 


below, the two tests specified being conducted in 
One of these tests, briefly stated, 
is a normal running test at a road speed of 30 m.p.h. 
with the engine at full throttle and using the gear 


* H.M. Stationery Office, price 6d. net. 


venience of others, and in this connection it 
unnecessary to point out that the classes of vehicle 
|which are used mainly, or largely, for amusemen! 
|are those which cause the greatest nuisance. All 
| will appreciate the difficulty of the task set the 
|committee of protecting the public from nuisance 
| without hampering a very important industry, but 
‘their task is not yet completed, and subsequent 
| reports will be awaited with interest. It may - 
| hoped that their deliberations will ultimately lead 
to effective administrative action. 
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NOTES. 
THE INSTITUTION OF MECHANICAL ENGINEERS. 


Ir has become a custom that the substance of 
the presidential address, which commences the 
session of the Institution of Mechanical Engineers, 
should be based upon the professional experiences 
of the President. It was, however, to be expected 
that the President for this year, Colonel A. E. 
Davidson, D.S.0., A.D.C., would have to depart 
from recognised practice, seeing that his work in 
the Royal Engineers has been, necessarily, largely 
of a confidential nature. In spite of this restriction, 
however, Colonel Davidson was able to hold the 
attention of a full meeting by an interesting account 
of road, railway and other work overseas, recent 
developments in power, speed, and so forth being 
analysed and illustrated. The concluding part of 
the address was concerned with the curriculum of 
the associateship examination of the Institution. 
We hope, at a later date, to reproduce the address, 
or, at all events, the major portion of it. A vote of 
thanks was proposed by Mr. Charles Day, 
M.Sc.(Tech.), past-president, in the course of which 
he commented on the lessening of the desire of 
young engineers to seek their livelihood abroad, 
compared with the conditions obtaining thirty 
years ago. It was comforting, however, to know 
that of those who did go abroad a large proportion 
attained high positions, and the prestige of the 
British engineer in the East was still high. The 
vote, which was very heartily given, was seconded 
by Engineer Vice-Admiral Sir Robert B. Dixon, 
K.C.B., vice-president, who referred to the lack of 
knowledge on the part of engineers generally as to 
the large amount of design work involved in the 
duties of a Royal Engineer Officer. Colonel 
Davidson briefly replied, and the meeting then 
terminated. It may be noted here that at this 
meeting the new tea room was first made use of. 
This convenience, which sets free the marble hall, 
previously very congested, for members to assemble 
in, was much appreciated, and the Council may be 
congratulated on their decision to increase the 
Institution’s amenities in this manner. 


LABOUR MANAGEMENT. 


The Institute of Labour Management; which 
was formed in 1913 as the Institute of Industrial 
Welfare Workers, held its annual dinner at the 
Mayfair Hotel on Friday, October 25, the chair 
being occupied by the President of the Institute, 
Mr. J. H. Fullwood. The principal guest was the 
Rt. Hon. Lord Melchett who, in responding to the 
toast of his health, proposed by the Chairman, 
spoke on the subject of Industrial Relations. In 
the course of his remarks, Lord Melchett said that 
co-operation between the management and the 
workers was a vital part of modern industry. He 
referred to the changes in the conditions of the wor- 
kers in Germany, Italy and the United States, 
and compared them with those existing in this 
country where, he said, there was a well-developed 
trade union system. In the early part of the 
last decade there had been constant strife, endanger- 
ing the industries and prosperity of the country, 
but since then there had been a period of industrial 
truce in which a better understanding between 
capital and labour had been engendered. This 
was due, in part, to the fact that we had been passing 
through a period of depression, in which all had 
felt that energy should not be expended in disputes 
but should be directed towards recovery. With 
regard to the future, he was a believer in profit 
sharing, and it was up to us to devise, gradually and 
slowly at first, a system of profit sharing that would 
satisfy the just aspirations of the workers. He 
believed that if we gave our minds to this matter 
we should find a solution to the problem. The 
toast of “ The Guests ’’ was proposed by Mr. H. J. 
Clarke and the response was made by Mr. G. 
(sledhill, M.P., Chairman of the Confederation of 
Management Associations. It may here be men- 
tioned that since its previous dinner, the Institute 
has started a development fund with a view to 
widening the scope of the labour management move- 
ment. It has also assisted in the establishment 


ENGINEERING. 


of staff in large commercial and industrial under- 
takings. Mr. F. Lawe, of Messrs. Harrods, Limited, 
is the first chairman of the latter Association. 
Miss O. D. Spicer is secretary of the Institute of 
Labour Management and its offices are at Terminal 
House, 52, Grosvenor-gardens, London, 8.W.1. 


Tramp SHrppinG RATIONALISATION. 


The rationalisation of shipping by mutual 
agreement, without having recourse to legislative 
compulsion, receives an encouraging measure of 
support in the results achieved in the grain-carrying 
trade during the six months ending on June 30, 1935, 
which are set forth in an interim report presented 
to the President of the Board of Trade by the 
Tramp Shipping Administrative Committee. This 
committee, formed in compliance with the British 
Shipping (Assistance) Act, 1935, comprises 12 
representatives of tramp-shipping interests and 
three liner representatives, and exists to promote 
co-operation among owners in minimising domestic 
competition, improving freight rates and conditions, 
and increasing the employment of British ships in 
the trades affected. Separate sub-committees deal 
with freight rates in the River Plate, St. Lawrence, 
Australian, Russian, and Far East-Pacific trades. 
The appointment of the main committee coincided 
with a very serious fall in freights, due to accumu- 
lated stocks of grain in Europe and to other factors, 
and at the beginning of February last the homeward 
grain rate from the Plate, which largely governs 
rates in all tramp markets, fell to 12s. per ton, or 
about 25 per cent. less than the cost of carriage in 
a British ship, even without making any allowance 
for interest on capital or for depreciation. The 
Greek shipowners, who occupy second place in the 
Plate trade, having 472 vessels ‘‘ fixed ’’ in 1934 to 
the 557 of the British owners, approached the 
committee to negotiate a scheme for a minimum 
rate of 16s. 6d. The co-operation of owners in 
other countries was invited through the Inter- 
national Shipping Conference, and whole-hearted 
support was received for the proposed scheme, which 
was instituted on February 14, since which date 
nearly 600 charters have been signed without any 
violation of its terms, except in the case of one 
foreign vessel. A similar scheme for the St. Law- 
rence trade was brought into operation on March 21, 
the co-operation of both tramp and liner interests 
being essential in this case, as both types of vessel 
engage in the carriage of St. Lawrence grain. The 
support of foreign owners was again sought through 
the International Shipping Conference and through 
the Liner Conference concerned, and a minimum 
charter rate was agreed of 1s. 6d. per quarter for 
tramps, with rates varying between ls. 74d. and 
ls. 103d. for liners. For coal outward to the 
St. Lawrence the existing Swansea rate of 6s. 3d. 
was adopted as a complementary minimum. The 
Australian scheme, adopted on March 28, fixed a 
United Kingdom-Continent rate for bulk wheat of 
22s. 6d. per ton, where the previous ruling rate had 
been 19s. 3d. only ; and the scheme was extended 
to cover shipments from Australia to China and 
Japan at comparative figures. In all cases care 
was taken to stabilise the rates at levels not higher 
than those actually paid during 1934, representing 
no more than a bare “living wage” for the ship- 
owner, with no allowance for interest or deprecia- 
tion. The schemes do not provide profitable rates, 
but they have arrested the downward tendency in 
regulated markets and have prevented undercutting 
by competitors, thus restoring confidence in the 
industry. To avoid the prejudicial effect of accu- 
mulated excess tonnage in loading ports it was 
found necessary to restrict sailings in ballast of 
vessels not fixed for the homeward voyage. 
As a result of the working of several schemes, the 
report claims, British shipping has been enabled, 
for the first time in recent years, to compete more 
satisfactorily with foreign subsidised shipping, which 
was the main purpose of the Act. 





Our NationaL Coat RESOURCES. 


When delivering the second Hinchley Memorial 
Lecture of the Institution of Chemical Engineers, in 
London on October 25, Sir Harold Hartley, F.R.S., 
who had taken as his subject “‘ Our National Coal 
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Survey was necessarily rather slow, but already 
35 reports had been published on various seams, 
and the main investigations would be completed 
within ten years. As the work of the Survey pro- 
gressed its value was becoming more and more 
obvious. It provided, for the first time, an accurate 
chart of the coal resources of the country. It told 
the collieries the exact nature of their products 
and the variations in quality from point to point, 
thus helping their rational development. It told 
the consumer where he could obtain the particular 
types of coal he required, gave information as to 
the best sources of coal for special purposes, 
facilitated the choice of coals for blending, and 
indicated the best method of cleaning coals from 
particular seams. In one important respect, how- 
ever, the Survey was incomplete; hitherto no 
attempt had been made to estimate the extent of 
our reserves of coals of different types, and in spite 
of their vast extent as a whole, we ought to know, 
for example, whether the supplies of the coals 
suitable for metallurgical purposes were adequate, 
in view of their importance to the iron and steel 
industry. At present they were being used to an 
increasing extent for making domestic coke and we 
should know whether there was any necessity, on 
national grounds, to conserve them for the purposes 
for which they were essential. Until the war, 
continued Sir Harold, there had been a continuous 
increase in the output of coal in Great Britain, but, 
during the post-war period the coal industry had 
had to face a very difficult situation as a result of 
contracting markets, increased competition, and a 
demand for improved quality coal. Until 1913 
comparatively little progress had been made in 
the modernisation of coal mining in this country, 
but under the stress of post-war conditions, mechan- 
isation had proceeded apace, and by this means the 
coal industry had reduced costs of production to a 
remarkable degree. In contrast with the improve- 
ment in methods of mining, however, there had been 
little change in the methods of distribution and 
selling of coal. Existing methods tended to a 
multiplication of facilities and supplies and retarded 
the development of reorganised and more economical 
systems of handling and transportation. The factors 
which would contribute most to the better utilisa- 
tion of our coal resources might be summarised in 
four words, namely, ‘more research; better 
organisation.’” The recent tendency of industries 
had been towards concentration into larger units, 
and, whether we liked it or not, there were com- 
pelling reasons for the formation of these large 
units to meet modern conditions of competition and 
development. For a historic industry which had 
developed naturally in a number of separate units, 
the transformation must be difficult, but, after all, 
the real problem of business organisation was how 
best to give the advantages of large-scale manage- 
ment while preserving the individuality of the 
constituent parts. 


GUARANTEES FOR Export TRADE. 


One of the most harmful effects on our export 
trade of the recent world crisis has been inability 
of an exporter to obtain payment from a solvetn 
buyer owing to the presence of currency restrictions. 
This effect is cumulative as it may hamper the 
exporter in other markets and generally restrict 
sales. To some extent this state of affairs has been 
alleviated by the existence of commercial agree- 
ments ; and it is now to be further improved by a 
scheme which, as announced in the House of 
Commons last week, has been inaugurated by the 
Exports Guarantee Department. Under this 
scheme, the Department guarantees to an exporter 
of British goods invoiced in sterling that he will 
receive from a solvent buyer 75 per cent. of the 
sterling value of these goods six months after the 
original due date of the bill or account, provided 
that all exchange restrictions and regulations have 
been fully and punctually complied with. For this 
facility, a premium, which will vary according to 
the length of credit, but will be kept as low as 
possible, will be charged. Long credits, however, 
will not be encouraged and no protection will be 
offered against the risk of fluctuations in a foreign 
currency. If the Department becomes liable to 








of a Staff Management Association, comprising 
men and women engaged in the selection and training 





Resources,” stated that the progress of the Coal 


pay under its guarantee, it will retain a charge 
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upon the proceeds of recoveries until its payments | 
have been recouped with interest. Moreover, in | 
view of the immense complications of the business, 
transfer cover to any country will normally be 
available only to exporters who insure the solvency 
of the whole of their overseas buyers. The pre- 
miums may vary from day to day, but once paid 
will apply to the whole of the shipments made during 
three months. The head office of the Exports 
(iuarantee Department is at 9, Clements-lane, 
Lombard-street, London, E.C.4, and there are branch 
offices in Birmingham, Bradford, Glasgow and 
Manchester. Information can also be obtained 
through local Chambers of Commerce or the banks. 


| 
| 


LABORATORY OF THE ELECTRICAL 


RESEARCH ASSOCIATION. 


AUXILIARY 


In opening the new auxiliary laboratory of the 
British Electrical and Allied Industries Research 
Association at Perivale, on the 22nd ultimo, H.R.H. 
The Duke of Kent referred to the value of research 
work carried out in close co-operation with industry 
and also expressed sympathy for the Association 
in the loss it had sustained by the recent death of 
Sir John C. M’Lennan, the late President. Sir 
Richard Glazebrook, K.C.B., F.R.S., in welcoming 
His Royal Highness, also spoke in appreciative 
terms of Sir John M’Lennan’s work. The new 
laboratory is situated in Wadsworth-road, Perivale, 
a locality which is easy of access from town and is 
provided with adequate services in pleasant sur- 
roundings. The building, which faces south, 
consists of a centre block two storeys in height 
with single-storey wings on each side designed to 
facilitate future extensions. The total floor space 
of 14,000 sq. ft. accommodates an initial staff of 
33, but a staff of 80 could be accommodated in the 
present building without extension. On the ground 
floor on the east side are situated the power- 
frequency and heavy-current laboratory, in which 
a trench has been constructed for tests on cables, 
laid horizontally, the standardising laboratory, | 
physics laboratory and generator room. Beyond 
this, in the east wing, are laboratories specially 
equipped for research work on heavy-current circuit 
breakers. On the west side are the radio and tele- | 
phone laboratories, the high-voltage laboratory, 
which is equipped for tests at up to 80,000 volts, 
the chemical laboratory, workshop and main store. 
Over the ground-floor passages and rooms which 
do not require to be of any considerable height, is a 
uallery floor in which are located a battery room, 
dark room, small offices, &c., while adequate storage 
space has also been provided at a small cost. As | 
indicated above, the first floor extends only over | 
the centre portion of the main building and provides | 
accommodation for the administration offices, | 
library and a small kitchen, while a large flat roof, | 
reached by a staircase, provides space for tests | 
which have to be carried out in the open. A shaft | 
running up from the ground floor through the roof 
has been specially constructed for tests on vertical 
runs of cable. The headquarters of the Association 
are at 15, Savoy-street, London, W.C.2, and Mr. 
E. B. Wedmore, M.L.E.E., F.Inst.P., is Director 
and Secretary ; Major J. Murphy, D.S.O., is Secre- 
tary to the Council, 











Coat Prices aNp ELEectricaAL DEVELOPMENT. 


In proposing the toast of * Electrical Develop- 
ment’ at the annual dinner of the East Midland 
Sub-Centre of the Institution of Electrical Engineers, 
which was held at the Victoria Station Hotel, 
Nottingham, on Friday, October 25, Mr. Frank 
Hodges said a popular cry at the present time 
was that electricity and gas undertakings must pay 
more for their coal in oraer that the miners might 
obtain a reasonable living wage. This arose from 
the fact that no increase could be made in the 


| men 
/examine the problem thoroughly and to prove, 


| coal prices would not rise to a point where they re- 
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velopment of the electrical industry. A further 
problem was how to ensure the greater use of 
electricity in industries that made use of process 
steam. He urged that specially-trained young 
should be sent into these industries to 


as he felt sure they could, that electricity was more 
economical than any other type of power. In 
reply, Mr. G. H. Lake said that he hoped that 


tarded development. As it was electricity was 
not advancing half fast enough. In _ replying 
to the toast of ‘‘ The Institution of Electrical 
Engineers,’ proposed by Professor H. A. S. Wortley, 
the President (Mr. J. M. Kennedy) called attention 
to the growth of the Institution whose membership, 
he said, now numbered about 16,000. Last year’s 
increase was also a record, which was satisfactory 
as showing that the technical men were keeping 
place with the growth of the administrative staffs. 
The great danger at the moment was complacency ; 
and criticism was to be welcomed if it’ led to progress 
for the more our knowledge could be spread the 
better it would be for industry as a whole. 








LLOYD'S REGISTER OF SHIPPING. 

A YEAR ago it was necessary to read between 
the lines to detect, in the Annual Report of Lloyd’s 
Register of Shipping, any indication of a belief 
that the depression in shipping was becoming less 
acute. There is still litthe enough justification for 
an optimistic view of the immediate future, but the 
recognition, in the opening paragraph of the Report 
for 1934-35, which has just been issued, that 
“there is evidence of a slight improvement in the 
outlook *’ may be accepted as a reasonable assurance 
that the crisis is safely past, although complete 
recovery must inevitably be spread over a number 
of years. The period of three to four years, which 
has sufficed to restore normal conditions after 
most previous slumps in shipbuilding, is almost 
certain to be considerably exceeded in the present 
instance, which is still complicated by world trading 
restrictions and a large reserve of unemployed 
tonnage, to an extent without parallel among earlier 
depressions 

Better conditions in shipbuilding are naturally 
dependent, so far as mercantile construction is 
concerned, upon the stabilisation of shipping as a 
whole, and although the total of laid-up tonnage 
had fallen to 5,500,000 tons at June 30, 1935, 
from a total of 8,000,000 tons a year before, this 
fact alone would hardly justify satisfaction. In 
conjunction, however, with the successful inaugura- 
tion of the various minimum freight schemes initiated 
under the British Shipping (Assistance) Act, to 
which reference is made elsewhere in this issue of 
ENGINEERING, and the arrangement previously 
in force amongst owners of tank tonnage for the 
maintenance of oil freights, the prospect of steady 
employment for new vessels has improved suffi- 
ciently to warrant the placing of orders which 
otherwise might have been further deferred. 
The Report states that the output of new tonnage, 
although still low, has shown a satisfactory increase, 
which is being maintained. 

During the twelve months under review, the 
Society's classification was assigned to 280 new 
vessels, of an aggregate gross tonnage of 755,314. 
This figure was more than double the total of the 
preceding year, and represented approximately 
67 per cent. of the world tonnage completed during 
the period. Of the total, 398,703 tons were con- 
structed in Great Britain and 356,611 tons abroad, as 
against 136,072 tons and 214,358 tons, respectively, 
in 1933-34 ; from which it is seen that some 65 per 
cent. of the increase over the 1933-34 tonnage 
was builtin British yards. In addition, it is reported 





price of export or domestic coal and very little 
in that supplied to the heavy industries, as the 
latter were internationally competitive. In one 
way, such a step was to be welcomed as it would 
turn domestic users from coal to electricity or gas, 
but at the same time, it laid on electrical engineers 
the task of discovering technical improvements 
to counteract this rise in price. He was not 


sure, in fact, whether the solution of the coal 
trade difficulties was not to be found in the de- 


of which plans have been submitted for approval 
also indicate a continued improvement over the 
| figures for the “ slump years ” of 1930-33, although 
ithe actual figures—265 vessels, totalling 753,410 
|tons—are not quite equal to those of 1933-34. 
|In the quarter ending on September 30, however, 
plans were approved for a further 65 vessels, of 
| 229,480 gross tons. 


that the number and tonnage of vessels in respect | 
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afloat and actually holding the classification of 
Lloyd’s Register, amounted to 30,361,134 gross tons ; 
and at the same date there were under construction 
throughout the world 167 vessels, of 929,038 tons, 
intended for classification, of which 532,348 tons 
were being built in Great Britain and Ireland. 
Expressed as percentages, these figures show that 
more than 95 per cent. of the tonnage building 
in Great Britain and Ireland was intended to hold 
the classification of Lloyd’s Register, and more than 
72 per cent. of the world total. 

Protests have occasionally been made against the 
provision of the Government “scrap and build ” 
scheme that two tons must be broken up for ever) 
ton of new construction to be built under the 
scheme, on the ground that ships for breaking up 
are not available in sufficient numbers. Some 
explanation of this apparent anomaly is afforded 
by the figures given in the Report, relating to the 
world reduction of tonnage that has taken place 
since the end of June, 1929. Including losses by 
casualty or stress of weather, the total for the five 
years to June 30, 1935, is only slightly short of 
11,000,000 tons, of which 2,164,000 tons fall within 
the period of the Report. Subsequently to that 
period a further 63 vessels, of 202,510 tons, are 
reported to have been sold for scrapping, although 
work on them has not yet been started. 

There has been a noticeable increase in the 
number of large motorships constructed during 
the year and assigned the Society's classification. 
The Report lists twelve such vessels, each of more 
than 10,000 tons, in addition to the Téa Maru, 
mentioned in the previous Report, but properly 
belonging to 1934-35 with the others; and since 
June 30, a further eight vessels of equal or greater 
tonnage have been classed, including the P. and 0. 
steamer Strathmore, the Orient liner Orion (both 
exceeding 23,000 tons), and six motorships, of which 
the Polish Transatlantic Shipping Company, 
Pilsudski, of 14,294 tons, is the largest. Vessels 
of over 20,000 tons at present under construction 
comprise two twin-screw motorships for the Union- 
Castle Line, building at Belfast, and the Cunard- 
White Star liner Queen Mary, at Clydebank. 

The total tonnage of oil tankers, both ** classed ” 
and otherwise, appearing in the Register Book, 
after two years of slight decline from the record 
figure of 8,911,258 tons in the 1932-33 Register, 
has recovered to set a new record of 9,008,972 
tons. With the exception of the slight setback 
mentioned—a drop of only 1} per cent. in all—the 
total tanker tonnage has shown an increase in every 
year, from the 1919-20 figure of 2,929,113 tons 
onwards. The steady increase of motor-propelled 
tonnage is even more striking, as in this case the 
development was maintained even through the 
worst years of the depression. The total in the 
current Register Book stands at 5,511 motorships 
(including vessels with auxiliary motors) of 
11,304,691 tons ; figures which compare with 4,941 
vessels and 10,604,526 tons twelve months before. 
The total of steam-propelled tonnage, on the other 
hand, shows a decrease of more than 1,300,000 tons 
at the present figure of 52,422,626 tons, although 
the proportion driven by steam turbines has 
increased, standing now at 9,061,877 tons, which is 
a reduction of some 600,000 tons below the record 
figure for turbine-driven vessels of 1928-29. 

In reviewing the previous Report it was noted that. 
of the then total of 64,357,792 tons of power- 
propelled vessels, 52-7 per cent. used coal as fuel, 
and 47-3 per cent. oil. The extending preference 
for oil observable in each year from 1922-23—the 
earliest for which figures are given—is again main- 
tained, the 1935-36 Register Book showing only 
51 per cent. coal and 49 per cent. oil. The details 
quoted of tonnage under construction suggest that 
equality is likely to be reached in the next Report. 

During the year the Society’s surveyors tested 
552,940 tons of ship and boiler steel, an increase 
of more than 50,000 tons over 1933-34. Chain 
‘eable to the length of 149,014 fathoms, weighing 
8,887 tons, was tested at the Public Proving Houses 
in Great Britain, all of which are superintended 
by Lloyd’s Register ; this figure represents an 
advance of more than 2,500 tons. Anchors to the 
number of 2,367, weighing 2,644 tons, were also 





At the end of June, 1935, the merchant vessels 
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is now held by 546 vessels, aggregating nearly 
88,000,000 cub. ft. of refrigerated space, and 
15,500,000 cub. ft. of cold storage on land was 
inspected. A number of welded pressure vessels 
have been made under the Society’s survey, and 
the Report records that Messrs. Babcock and 
Wilcox, Limited, Renfrew, and Messrs. John Thomp- 
son (Wolverhampton), Limited are the first two 
firms to be placed on the list of works approved 
for the construction of welded pressure vessels, 
ineluding boiler drums for land purposes, in accor- 
dance with the tentative Rules introduced last 
year, to which reference was made in ENGINEERING, 
vol. exxxvili, page 174 (1934). 








THE BRITISH ASSOCIATION 
MEETING AT NORWICH. 


SECTION G.—ENGINEERING. 


(Concluded from page 455.) 
LUBRICATION. 


Tue Subsection AG (Technical Physics) inaugu- 
rated at the Aberdeen meeting, was not continued 
at Norwich, but a joint discussion between Sections 
A and G on the subject of lubrication attracted a 
good attendance. It was held in Section A’s 
meeting room on the morning of Monday, Sep- 
tember 9, the chair being taken by Dr. F. W. Aston, 
F.R.S., president of Section A. The subject was 
introduced by Mr. J. Hamilton Gibson, who said 
that the elements of bearing design consisted in so 
arranging the several parts that oil in ample 
quantity, but not necessarily under pressure, was 
fed in between the relatively-moving surfaces, 
where it could be automatically entrained by its 
natural adhesion to the shaft or collar, and then 
rejected and replenished ad lib. by the action of 
the bearing itself. The tapered clearance space 
existing in journal bearings facilitated the entry 
of the lubricant, and an internal pressure was 
generated in the oil film equal to the bearing load. 
The oil became heated, due to the resistance set up 
by the shearing action of successive layers, and this 
heat was dissipated by radiation from the outer 
surface of the bearing or by cooling appliances. 
Thrust bearings presented an insoluble problem 
until Michell conceived the idea of providing 
tapered films round the thrust annulus, each film 
generating pressure to support its own share of the 
load. Single-collar thrusts had thus superseded 
the old standard multi-collar thrust blocks, which, 
on account of their flat parallel bearing surfaces, 
were very limited with regard to load-carrying 
capacity and gave constant trouble due to unequal 
expansion of shaft and block. The success attending 
the adoption of the single-collar thrust was followed 
by the utilisation of the same principle in important 
journal bearings. The solid top and bottom brasses 
were replaced by a series of tipping pads all round 
the journal, which produced a ring of tapered oil 
films carrying a greatly increased unit load on a 
much shorter length of shaft. Good clean oil of a 
viscosity dictated by load and speed was essential 
for all bearings. When they had to be started 
up under load, the lubricant should possess suffi- 
cient inherent “ oiliness *’ to ensure that, however 
attenuated the film might be, it would persist 
between the loaded surfaces and not be entirely 
squeezed out. This obviated metallic drag and 
wear at starting, the full pressure film being formed 
and maintained as soon as the shaft began to 
revolve. Bearings designed, constructed, and 
operated as above described ran for years without 
any sign of metallic wear and without any renewal 
of parts. The oil, Mr. Gibson said, in conclusion, 
was the only element that wore, and this was easily 


The thickness of the film was measured by optical 
methods, and could be decreased to about 10-5 cm. 





> 


ENGINEERIN 








three is rotated by an electric motor at 1,500 r.p.m. 
The torque set up by friction and the wear on the 
balls is measured or recorded for different pressures, 
the qualities of any particular lubricant being 
investigated in this way. Dr. van Dijck demon- 
strated the use of the apparatus and exhibited wear 
curves obtained with some typical extreme-pressure 
lubricants. Finally, he compared the advantages 
of the four-ball apparatus with those of other testing 
apparatus for similar purposes. 

Mr. D. Clayton, of the Engineering Department 
of the National Physical Laboratory, dealt with 
‘“* Experimental Work on Clearance Journal Bear- 
ings,” giving a brief statement of the régime in 
these bearings, followed by consideration of the 
three primary characteristics of bearings, viz., 
coefficient of friction, pressure distribution, and 
attitude angle and eccentricity. Experimental 
methods were mentioned and some of the results 
obtained quoted. In his concluding remarks 
Mr. Clayton pointed out that the field for experi- 
ment with journal bearings was large, owing to the 
large number of variables. The operating condi- 
tions of speed, load and viscosity were combined 
in the group ZN/P (Z being the viscosity, N the 
revolutions in unit time, and P the load per unit 
of projected area of the bearing), but the geometrical 
variables of clearance, width, circumferential extent 
of brass, and eccentricity of leading had to be 
considered separately. Though much work had 
been done, the conditions were generally different, 
and without established relations amongst the 
variables the results could not be co-ordinated. 
Moreover, experience of this work and the examina- 
tion of experimental details given in published work 
indicated that sufficient attention had not been 
given, in a large number of cases, to the distortion 
of the bearing; the results might apply to the 
practical form and conditions of the bearing adopted 
for experiment with reasonable accuracy, but the 
absolute value of the results was not high. For 
the establishment of the basic laws of bearing 
performance it would appear that high precision 
was required in the making of the journal and brass 
as well as the maintenance of the geometrical form 
during the tests. With the necessary attention 
to this aspect, it was then of first importance to 
establish the influence of clearance, width, circum- 
ferential length, and eccentricity of loading on the 
relationships between coefficient of friction and 
eccentricity and ZN/P. Direct practical use of 
these relationships could be made in design. 
Measurements of pressure could be combined with 
these measurements to provide a basis for, or to 
check, theoretical developments. As the question 
of the safety of the bearing arose at low values of 
ZN/P, it was important to discover how far true 
fluid lubrication was maintained with decrease of 
ZN/P. There were a number of other factors in 
bearing operation which might have an effect on 
these measurements, and therefore required investi- 
gation to establish a satisfactory position. Of these 
might be mentioned: oil-feed quantity and pres- 
sures ; method of supply of the oil, including feed 
grooves ; in the case of partial bearings, the form 
of the inlet edge of the brass; in connection with 
starting and stopping under load, further work 
with regard to running-in, and the effect of the 
quality of the lubricant (apart from viscosity), the 
type of bearing metal, and the roughness of the 
surfaces. 

The next contribution was by Dr. F. P. Bowden, 
who, referring to experiments by himself and 
Mr. 8. H. Bastow, said that a measurement was 
made of the rate of flow of thin liquid films enclosed 
between flat polished surfaces of glass and steel. 





replenished or renewed as required. 
Dr. W. J. D. van Dijck then read a communica- 


with the four-ball testing apparatus developed by 


the Engine Testing station at Delft of the Bataafsche | were cooled to a temperature near the freezing 
Petroleum Maatschappij, a subsidiary of the Royal | point. 
surface was capable of inducing a rigid structure in 
these liquids to a distance of 40,000 
but the viscosity measurements showed no evidence 
for this long range action. 
were produced at all, their length was under 1,000 


Dutch-Shell group. This method, which was 
illustrated and described in detail on page 46 of 
our 136th volume (1933), employs three balls 
clamped together in a cup filled with the oil to be 
tested, while a fourth ball pressed on to the other | 


The viscosity of thin films of isotropic liquids, 
such as cyclohexane, alcohol, palmitic acid, and 
tion on the testing of extreme-pressure lubricants water, was the same as that of the bulk liquid, and 


Poiseuille’s law was obeyed even when the liquids 
Several investigators had reported that the 
ngstroms, 


If such rigid chains 


_ as 


Angstroms, and was probably much less. On the 
other hand, thin films of liquids which possessed a 
bulk structure (liquid crystals) showed a high 
viscosity and rigidity, and could withstand a 
pressure of several centimetres of liquid without 
appreciable flow. The thin layer of oil which 
separated moving surfaces, as in fluid lubrication, 
would, in general, have the same viscosity as the 
oil in bulk. If, however, the lubricant contained a 
liquid crystal the viscosity of the film and its 
resistance to shear might rise to a very high 
value. 

A contribution by Dr. F. P. Bowden and Mr. 
K. E. W. Ridler then dealt with the surface temper- 
ature of sliding materials. It was pointed out that 
a simple theoretical calculation showed that the 
temperature at the interface between sliding metals 
might reach a very high value, and that it was 
possible to measure this surface temperature by 
using the sliding contact of two different metals as 
a thermocouple. The electrical contact and the 
friction occurred at the same points, so that the 
measurements gave information about the actual 
surface atoms where they were rubbing. Experi- 
ment showed that, with moderate sliding speeds 
and loads, the surface temperature of polished metals 
might exceed 1,000 deg. C. The temperature 
depended upon the load, speed, coefficient of 
friction, thermal conductivity and area of contact, 
and was in good agreement with theory. If one 
of the metals was readily fusible, the surface 
temperature rose to a constant value which could 
not be exceeded, and corresponded to the melting 
point of the metal. The fact that these high 
temperatures were reached at the points of contact 
of rubbing metals suggested an interesting explana- 
tion of the mechanism of surface flow, polishing, and 
the formation of the Beilby layer. The experiments 
were repeated with various lubricants under 
“boundary lubrication” conditions. Again the 
surface temperature was high. For example, a 
polished metal surface, well lubricated and running 
smoothly with a low coefficient of friction, showed 
a surface temperature of over 600 deg. C. This 
high temperature was localised at the sliding surface ; 
the mass of the metal was at room temperature 
and there was no evidence of heating. This had 
an important bearing on the theory and practice of 
lubrication. The high local temperature caused a 
volatilisation and decomposition of the lubricant 
molecule, and was probably an important cause 
of the breakdown of lubricating oils. A valuable 
property of a boundary lubricant was that it 
should be able to adhere to a red-hot metal 
surface. There was a correlation between non- 
volatility and low kinetic friction, but the boiling 
point of a lubricant was only a crude guide 
to its lubricating efficiency. A simultaneous 
measurement of the electrical resistance, the surface 
temperature and the kinetic friction between sliding 
surfaces, gave much more detailed information, and 
it had been possible to prepare compounds which 
had a coefficient of kinetic friction considerably 
lower than that of most commercial lubricants. 

The next contribution to the discussion was 
entitled “The Behaviour of Oil Films at High 
Temperature ” and was by Mr. J. E. Southcombe. 
The author illustrated and described the apparatus 
used for determining kinetic coefficients of friction 
of oil at temperatures ranging from 40 deg. C. to 
200 deg. C., explaining that the work was primarily 
undertaken to study the behaviour of oils as 
boundary lubricants when heated to temperatures 
approximating to those of the piston rings in 
internal-combustion engines. Of a number of oils 
of various compositions, the four taken as repre- 
sentative were Penna long residuum, refined dis- 
tillates from asphaltic crude, refined Russian dis- 
tillate and oils with the addition of powerful polar 
bodies or fatty acids, known as Germ oils. Curves 
of friction coefficients on a temperature base were 
shown for these oils. In general Penna residuum 
showed slightly increasing friction to about 140 deg. 
C., the friction afterwards falling. On cooling, the 
curve was almost flat and the friction lower than 
that of the original oil. With oils of the asphaltic 
type, on the other hand, the coefficient fell between 
60 deg. C. and 100 deg. C., and then sharply rose to 
200 deg. C. The cooling curve was again flat, but 
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the friction was higher than that of the original oil. | fluid friction alone was operative, the viscosity of | test was such as to approximate to road conditions 
The Russian oils gave an almost lincar rise in friction | the lubricant and the maintenance of that viscosity | with frequent stopping and starting, each cyck 


and the coefficient was lower on cooling, although when the bearing surfaces became heated were the 
and | main factors which determined its friction-reducing 


some samples examined showed primary 
secondary rises in the coefficient of friction as the 


temperature was raised. 


oil. On re-heating and re-cooling in situ, the 
inflections were smoothed out and the curves were 
almost flat and reversible; a similar effect was 
produced by blowing the oils with air for three hours 


at 200 deg. C. in the Air Ministry oxidation appa-| acquire properties which were quite different from 


ratus. Continued re-heating or prolonged oxidation 


produced a progressive deterioration in the lubricat- | differently towards a rise of temperature and was 


ing value, but the change in the friction was slower 
than during the first and second heatings. 
Mr. Southcombe explained that the experiments 


previously referred to showed the behaviour of oil 
under extreme oxidising conditions, but when the | 


test pieces were rotated in a bulk of oil protected 
from excessive oxidation quite different 
were obtained and some degree of reversibility 
appeared. A diagram plotted for the first and 
fourth heating and cooling of a blended oil contain- 
ing cylinder stock and stearic acid showed reversi- 
bility. This behaviour, Mr. Southcombe said, was 


not in accordance with the results of static experi- | 


ments reported by the Lubrication Research Com- 


mittee in Technical Paper No. 1, the difference 


being ascribed to the effect of “rubbing” in a 
bulk of oil. These experiments were made before 
the publication of Technical Paper No. 2, and 
before the static tests reported on by Redgrove. 
As the present communication dealt with kinetic 


friction at much higher temperatures than those | 


recorded in the above papers the results were not 
strictly comparable, but 
firmed the rise in friction with increasing tempera- 
ture shown by asphaltic and Russian oils and the 
heating of Penna oils. The 


improvement on 
wT after oxidation was also 


flattening of the 
observed 

Much more research was needed before a 
complete physico-chemical explanation of the 
results could be offered, but the profound influence 
of oxidation and polymerisation in boundary 
lubrication was now quite definite; these two 
reactions went on side by side and the friction at 
any moment appeared to depend on the quantity 
and quality of beneficial polar bodies, presumably 
developed in the oil film by oxidation, and the 
quantity of deleterious asphaltic matter formed by 
polymerisation as suggested by 
RK. O. King. The relative proportions of these 
substances formed, Mr. Southcombe said, was a 
function of time, temperature and the chemical 
composition of the oil. To be of practical value as 
a promoter of lubricating efficiency a polar body 
consisting of a long chain with a single carboxyl 
group appeared to be necessary, polybasic com- 
pounds, hydroxy! groups, &c., being but weakly 
effective. Some nydrocarbon mixtures gave rise 
to small amounts of the favourable polar bodies 
by oxidation and formed gums only with difficulty ; 
other types fairly rapidly developed compounds which 
were inimical to the friction, while some resisted 
oxidation to a marked degree and did not form the 


oxidation and 


beneficial polar bodies. The deliberate treatment | and the rise in friction was more gradual. Another 
of the original oil with a polar fatty acid therefore| test from the same source on the Lanchester 
a hl : _ | . Co + . 

The top range of the} machine showed a decrease of friction of about 


appeared to be desirable. 


The introduction of a| arose the viscosity of the lubricant was immaterial ; 
polar fatty acid produced a characteristic sharp fall | the situation was then dominated by the chemical 
in friction to about 140 deg. C., after which the | nature of the lubricant and by the nature of the | cycle. 
curve had an upward slope to 200 deg. C. The| bearing surfaces. A 
cooling curve was fairly flat and the coefficient of | consisted, broadly speaking, of a relatively small 
friction higher than that of the original sample, | proportion of surface-active polar constituents and 
although still lower than that of the plain mineral |@ much larger proportion of surface-inactive non- 


results | 


Redgrove’s figures con- 


| properties. When, however, boundary conditions 


mineral oil, she continued, 


| consisting of five minutes at light load, during whic 
time the cylinder temperature reached only 50 deg.C. 
and 10 minutes at a higher load and speed wit! 
the temperature rising to 100 deg. C. 


The engin 
was allowed to cool for 15 minutes between each 
After 80 cycles the loss of weight found fo: 


the three piston rings was 0-084 gramme with plai: 
oil and 0-043 gramme and 0-037 gramme, respec 
tively, in two runs with oil containing colloidal! 


graphite. The ash content of the oils was obtained 
polar constituents. When a solid surface was/as a check, and the figures corroborated those for 
placed in such a mixture it preferentially adsorbed | wear. 


| the surface-active constituents ; hence the boundary 
jlayer. The layer of oil next to the surface might 
| those possessed by the oil in bulk; it reacted 
usually more susceptible to oxidation, polymerisa- 
tion and so on. The bearing surfaces used in the 
| experiments consisted of a slider with a sphercial 
face and a plane plate. These were enclosed in a 
chamber the temperature of which could be con- 
trolled at any point between 18 deg. C. 
110 deg. C., and through which a current of clean 
dry air or nitrogen was continually passing. The 
surfaces were lubricated with the oil to be tested, 
and the coefficient of static friction measured ; the 
temperature of the whole apparatus was raised and 
the coefficient of friction again measured, and so on. 
In this way friction-temperature curves were con- 
structed. The form of these curves varied according 
to the atmosphere, air or nitrogen, in which the 
system was heated. The behaviour of the oil as 
indicated by these curves simulated its behaviour 
when used to lubricate journal bearings run continu- 
ously at high pressures. The behaviour of an oil 
under boundary conditions could not be predicted 
from a knowledge of the properties of the oilin bulk ; 
|the fact that the solid surface might produce 
considerable modifications in the chemical composi- 
tion of the oil in its vicinity must be taken into 
account. The nature of the bearing surface was 
also an important factor. The intensity of the 
attraction field of a solid surface varied from one 
kind of solid to another ; with a given lubricant at 
room temperature the coeflicient of friction was 
greater, the more intense the attraction field. In 
addition to this, however, when the system (bearing 
surface and lubricant) was heated, the intensity of 
the attraction field might influence the magnitude 
of the chemical reactions which took place at the 
interface. Thus the attraction field of a silver-alloy 
surface was more intense than that of a steel surface, 
and, in accordance with this, for a given lubricant, 
the friction at room temperature was greater on 
the former ; but when certain oils of the paraffin- 
base type were heated on such surfaces the increase 
in friction which occurred between 18 deg. C. and 
50 deg. C. was far less pronounced on the silver-alloy 
surfaces. 

Mr. H. Higinbotham, the next speaker, said that 
tests made at the National Physical Laboratory 
had definitely proved the value of a bearing face 
surfaced with colloidal graphite. Similar bearings 
were lubricated, one with plain oil and the other 
with the same oil containing colloidal graphite. 
On cutting off the oil supply the very rapid rise in 
friction indicated seizure after an average of 36 
minutes for the former bearing; with the latter 
bearing, seizure was not imminent for 26} hours, 








internal-combustion e gine worked largely in a| 15 per cent. and an increase in critical temperature | 


boundary state of lubrication at approximately | of 18 deg. C. 


An endurance test on ball bearings | 


and/out in the 
of various cutting lubricants 
and tool life. 
colloidal graphite to soluble oil showed a superior 


and fed back. 


Referring to the applications of colloidal graphite, 
Mr. Higinbotham said that it was particularly 


suitable for lubrication under excessive temperature 
conditions, as neither the graphite itself nor the 
graphoid surfaces were impaired. 
illustrated that the addition of colloidal graphite to 
the paraffin used as a lubricant and coolant during th: 


Tests by Shaw had 


honing of bearings considerably improved the finish 


obtained, and the coefficient of friction when th 


Numerous tests had been carried 
States to show the effect 
on cutting speed 
The addition of a small percentage of 


bearing was run. 
United 


finish and increased cutting speed and wool life. 
Even better results were obtained with mineral oils. 


Colloidal graphite in water formed an excellent 


lubricant for steam engines. Its use resulted in 


clean exhaust steam when this was used for other 


purposes, and scale-free boilers if it was condensed 
This lubricant was also valuable 
in machines where oil could not be used, as in 
compressors where there was danger of self-igni- 
tion. 

Dr. A. E. Dunstan said that his contribution to 
the discussion concerned modern methods of refining 
oils. It was quite conceivable that if a lubricating 
oil were merely a lubricant it would not be refined 
at all, because, obviously, in the process of refining, 
the exceedingly valuable polar bodies, from the 
lubricating point of view, were necessarily removed. 
On the other hand, these same polar bodies were an 
intolerable nuisance in practice, and _ therefore 
petroleum lubricating oils had to be refined in order 
to separate these particularly active and objec- 
tionable substances, which conferred polarity and the 
property of reducing friction. Possibly, however, 
it was only fair to say that King’s recent work on 
lubrication in connection with one of the Depart- 
ment of Scientific and Industrial Research com- 
mittees showed that although these bodies could 
be removed, the lubricating oil soon produced them 
again, so that in the long run not very much was 
lost. For many years the ordinary routine practice 
of refining mineral oil had been based on the work 
of James Young, and took the form of the removal 
of the unsaturated polar bodies by acid and the 
removal of the traces of acid by absorption, but 
during the last year or two there had been important 
new developments, probably brought about by the 
pioneer work of the Standard Oil Company of New 
Jersey on the hydrogenation of mineral oils. In 
the course of that work it was shown that from a 
conventional mineral-oil stock there could be 
obtained a highly effective, highly refined, and 
extremely useful oil characterised by a very flat 
viscosity curve. These modern methods were 
coming into practice and would steadily increase in 
their application. They depended on the specitic 
solubility of unsaturated and polar bodies in & 
variety of solvents, which resulted in increasing 
what might be called the “ parafiinicity” of the 
oil. This treatment could be brought about by « 


200 deg. C., and it was interesting to note that| under conditions which made the test equivalent | large number of solvents, and a few of these solvents 


commercial oils maintained a reasonable efficiency | to half the useful life of the bearings showed no 
under these conditions, particularly if ‘ refresh-| measurable wear when colloidal graphite was used. 


ment ”’ of the film were possible. 


| 
} 
. . , . | 
Experiments by Thomson on the Deeley machine | 


which had proved quite effective, particularly in 
the United States, were nitrobenzene, phenols, 
sulphur dioxide mixed with benzolene, cresols. 


Miss M. E. Nottage, speaking with regard to some | showed a reduction in both static and rubbing | furfural and 88 dichlorethylether. 
experimental work she had carried out on boundary | friction, especially under conditions of boundary 


lubrication on the suggestion of the late Sir William | lubrication. 


Tests had also been carried out by 


The only other speaker in the discussion was 
Wing-Commander Cave-Brown-Cave, who referred 


Hardy, said that the condition of boundary lubri-|the research department of the Institution of|to the difficulty of getting oil to work at high 
cation, as distinct from that of fluid lubrication, | Automobile Engineers to compare the rate of piston- | temperatures. In the case of aircraft, he said, there 
arose when the film of lubricant became so thin | ring wear when running-in an engine on a lubricant 


that no part of it lay beyond the range of the | with and without a running-in compound containing | in cooling the engine. 
attraction 


forces of the bearing surfaces. 





When | “ Dag” brand colloidal graphite. The method of | ticable to increase the average temperature at which 


was a greater difficulty in cooling the oil than 


| If, therefore, it were pra 
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oil could work satisfactorily, the cooling would be 
an easier problem. 

Future MEETINGS. 

We may conclude our account of the Norwich 
Meeting by giving some particulars of the invitations 
received by the Association for meetings in future 
years. Invitations have already been accepted 
for meetings to be held in Blackpool in 1936, in 
Nottingham in 1937, in Cambridge in 1938, and in 
Dundee in either 1939 or 1940. The Council, in 
their report, stated that correspondence had passed 
relating to the possibility of the Association parti- 
cipating in the jubilee of the Indian Science Congress 
Association in 1938 and of holding a meeting in 
Australia in 1939 or 1940. A formal invitation 
has also recently been received from the Lord Mayor 
of Belfast and the Vice-Chancellor of Queen’s 
University for the Association to meet in Belfast 
in 1940 or in any of the years immediately following. 
Doubtless the Council’s decisions on these meeting 
places will be announced in due course. 








SOUND REPRODUCTION ON 
NEWSPRINT. 


A merHop of printing sound records on ordinary 
paper or newsprint has been devised by the Companie 
Funadore Fotoliptofono §8.A., Calle Cangallo 461, 
Buenos Aires, and was demonstrated by their London 
representative, Mr. Georges A. Rubissow, Mount 
oval, Marble Arch, London, W, last week. 

The records are made by wrapping a photographic 
film, measuring about 17 in. by 20 in., round a cylinder, 
which can be rotated by any desired means. During 
this rotation a narrow strip of the film is exposed to 
the light from a photo-electric cell or cathode-ray 
oscillograph, the illumination being controlled by the 


sounds transmitted to a microphone, which is con- | 


nected through the usual amplifying circuit. This 
beam of light is arranged to move along the axis of the 
cylinder, so that a series of lines of records of the 
sound variations are obtained on the film. Each line 
occupies a depth of about 4 in. The negative thus 
obtained can be used to make a printer’s block in the 
same way as is in ordinary illustration work, and this 
block can, in turn, be employed to obtain reproduc- 
tions on separate sheets of paper or on one or more 
pages of a newspaper. 

For sound reproduction, the sheet bearing the record is 
wrapped round a similar cylinder in the receiving appara- 
tusand is exposed to a narrow and highly-concentrated 
light beam from any convenient source. This light is, in 
turn, reflected from the record on to a photo-electric 
cell or cathode-ray oscillograph, the intensity of 
the reflection being determined by the lines on the 
record which are exposed to the light as the beam 
traverses and the cylinder revolves. The variations 
in current thus obtained are amplified in the usual way 
and can be used to operate an ordinary loud speaker. 
It is claimed that there is no difficulty in obtaining 
sufficient light for the purpose from an ordinary sheet 
of newsprint, provided the surface of the cylinder is 
highly polished. Stray ink, pencil marks or creasing of 
the record do not, it is said, seriously affect the quality 
of the reproduction. The results obtained at the de- 
monstration in question appear to bear out these claims. 
The records can also, it is stated, be printed on any 
paper, though their life is, of course, determined by the 
quality of the latter. 

In both the transmitter and the receiver the cylinder 
carrying the record, the light source with its lens 
system, and the photo-electric cell, are mounted on 
carriages which can be adjusted longitudinally and 
crcumferentially, so that they are brought into the 
correct relative positions before recording or receiving 
begins, Thereafter, the operation is automatic, both 
the cylinder {and the carriage being driven by the 
‘ame motor through suitable gearing. The record 
18 secured to the cylinder by two narrow bands 
of magnetic material which during operation are 
excited by magnets inside the cylinder. Though this 
joint results in a faint reproduction of sound which is 
just audible on a sustained note, it is not sufficient to 
interfere with the reproduction. 








: Comprtirion IN CRAFTSMANSHIP AND DRAUGHTSMAN- 
we Physical Society, 1, Lowther-gardens, London, 
— + oe ee us that the seventh annual Me Tyger | 
age aughtsmanship competition will be held, as usual, 
eeniunetion with its annual exhibition of scientific 
ree ruments and apparatus in January next. Competi- 
an — be in the regular employ of a firm or institution 

ch will be exhibiting or has exhibited at least once 


during the previous three years, and has been invited by 


we Organising committee to enter its employees for the 
Competition, | 





ENGINEERING. 


THE LATE PROFESSOR JOHN 
GOODMAN. 


We have to announce, with sincere regret, the death 
of Professor John Goodman, which occurred at Leeds 
on Monday last, the 28th ultimo. Born on May l, 
1862, at Royston, Hertfordshire, he received his school 
education at Gravesend and Cambridge. He then 
served 5} years’ apprenticeship in engineering works, 
and afterwards acted as assistant to Mr. W. Stroudley. 
at Brighton, for two years. During this period, viz., in 
1885, he won a Whitworth Scholarship, and after 
studying in the Engineering Department of University 
College, London, became an assistant to Sir Alex. B. W. 
Kennedy in 1886. In the following year he was 
appointed chief assistant to Mr. W. H. Stranger, at 
the Broadway Testing Works, Westminster, a position 
which he held until, in 1890, he was appointed to the 
Chair of Civil and Mechanical Engineering at Yorkshire 
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THe Late PRoFEssoR JOHN GOODMAN. 


College, Leeds, now Leeds University, in succession to 
Professor Archibald Barr. 

He held this position for 32 years, and on his retire- 
ment in 1922 was made Emeritus Professor, special 
accommodation being provided for him at the univer- 
sity to enable him to carry on his own research work. 
While occupying the Chair, he considerably enlarged 
the scope of the Department, and, in addition to his 
teaching work, carried out numerous tests on materials, 
engines and boilers, air compressors and pumps, as well 
as extensive research work. This covered such subjects 
as the lubrication of bearings, the design of ball and 
roller bearings, anti-friction metals, the governing of 
impulse water wheels, experiments on plunger pumps, 
and the design of crane hooks, on all of which subjects 
he read papers before the Institution of Civil Engineers 
or the Institution of Mechanical Engineers. These, 
and many other examples of his work, have been dealt 
with in ENGINEERING over a period of some 40 years. 
No mention of his life’s work would be complete 
without a reference to his well-known text-book, 
Mechanics Applied to Engineering, which many suc- 
cessful engineers, we are confident, have found extremely 
helpful in the early stages of their careers, An 
important addition to this book was made by Professor 
Goodman in 1927, after his retirement. 

During the war Professor Goodman was attached to 
the Royal Air Force with the rank of Major and carried 
out important technical work in connection with air- 
craft construction. He became an associate member 
of the Institution of Civil Engineers in 1887 and was 
transferred to full membership in 1900. He obtained 
the Miller Scholarship and Prize of that Institution, 
and was also awarded a Telford Premium. He was 
elected a full member of the Institution of Mechanical 
Engineers in 1890 and contributed some papers to the 
Proceedings of that Institution, as already mentioned. 
Professor Goodman was unmarried, but his loss will be 
felt by a wide circle of friends, including those members 
of the University staff who knew him and many of his 
former students. 








Tse British ENGINEERS’ AssociaTion.—At a recent 
meeting of the Council of the British Engineers’ Associa- 
tion, 32, Victoria-street, London, 8.W.1, following the 
23rd annual ordina: neral meeting of the Association, 
Mr. William Reavell, M.I.Mech.E., M.I.N.A., was unani- 





| mously re-elected President for the ensuing year. 
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THE LATE SIR JOHN PYBUS, 
BART., M.P. 
Ws regret to record ‘the death of Sir Perey John 
Pybus, Bart., which occurred in London on Wednes- 


day, October 23, at the age of 55. Sir John had had an 
interesting direct connection with the engineering 
industry, first through his active management of a 
large electrical manufacturing concern, and more 
latterly as Minister of Transport. Since his retirement 
from the Government a year or two ago, he had become 
more and more immersed in financial affairs. 

Percy John Pybus was born at Hull on January 25, 
1880, and served his apprenticeship with Messrs. 
Priestman Brothers, of that city, by whom he was 
afterwards employed as draughtsman. He was then 
for a time engaged in a similar capacity with Messrs. 
Siemens Brothers Dynamo Works, Limited, Stafford, 
subsequently becoming their assistant works manager. 
In 1907 he was appointed works superintendent of the 
Phenix Dynamo Manufacturing Company, Limited, 
Bradford, and later was manager and managing 
director of the same concern for many years, On its 
absorption into the English Electric Company, Limited, 
he also became managing director of that concern and 
its associated companies. 

Pybus first took an active part in politics some 
twelve years ago, when he unsuccessfully contested 
the Shipley Division as a Liberal. It was not, 
however, until 1929 that he was elected for the Harwich 
Division. In 1931, when he was on his way to Canada, 
he received a message from Mr. Ramsay MacDonald 
inviting him to join the Government as Minister of 
Transport. Though he accepted, it soon became 
evident that he was not altogether suited to Parlia- 
mentary work, though he was a good departmentalist, 
and displayed much energy through a busy period 
during which the London Passenger Transport Act was 
passed. Electrical engineers generally welcomed his 
call to the control of the department with which they 
are most closely connected, but as events turned 
out, he was offered no opportunity to earn their approba- 
tion or disapproval. He resigned office in February, 
1933, though he retained his seat in Parliament, and 
was indeed a candidate at the forthcoming election. 

Pybus was awarded the Commandership of the 
Order of the British Empire in 1917, and was created 
a baronet last year. He was elected an associate 
member of the Institution of Electrical Engineers in 
1910, and transferred to the class of member a year 
later. Before becoming Minister of Transport he had 
served on a number of commissions and committees, 
including the Royal Commission on the Civil Service, 
the Committee on the Classification and Definition 
of Firearms, the Development (Public Utility) Advisory 
Committee, the Committee on Education for Salesman- 
ship, and the Unemployment Grants Committee. 








HEAT-STORAGE ELECTRIC 
COOKERS. 


Ir is estimated that about 400,000 electric cookers 
are at present connected to the public supply systems 
of this country. If the average maximum loading of 
each cooker is assumed to be 8 kW, it will be obvious 
that in the aggregate they provide a useful addition 
to the demand, and this demand is likely to increase 
if the intensive propaganda in favour of the use of 
this apparatus is only to some degree successful. On 
the other hand, the cooking load only lasts for com- 
paratively short periods at a time and is distinguished by. 
daily peaks which culminate just before the usual hours 
of meals. The result is that in some districts the weekly 
maximum demand of the system already occurs on 
Sunday mornings, while in others the cooking load forms 
a not altogether welcome addition to the morning power 
load. This state of affairs is likely to be emphasised as 
the number of electric cookers in use increases, and is 
of importance to the supply engineer engaged in distri- 
bution, since the price he pays for energy drawn from 
the Central Electricity Board depends on the monthly 
half-hourly maximum demand. Moreover, it is not 
economically justifiable to supply cookers of the con- 
ventional type when these are situated at the end of 
long distributors. 

Bearing these conditions in mind, The General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, began investigations in 1929 to 
determine whether the maximum loading of cookers 
could not be reduced by the application of thermal 
storage; in other words, whether a cooker could 
not be designed to provide a continuous small load, 
the energy not immediately consumed for cooking 
being stored in the form of heat for subsequent use. 
Such a cooker would, it was felt, necessitate a lower 
expenditure on generating plant and mains, and would 
lead to a greater consumption of electricity per pound 
of capital outlay. As the maximum demand on the 
system would also be reduced and an “ off-peak ”’ con- 








sumption would be provided, it should as a result he 
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possible for electricity to be sold for cooking at prices | 
ower than those ruling. 

Success in these directions has now, it is hoped, | 
been attained. But it has only been achieved as the 
result of a great deal of research, both in the laboratory 
and in the “ field,” work in which a number of supply 
engineers have co-operated. However, the firm have | 
now placed two new cookers on the market, one of | 
which, the “all storage,” performs all the cooking | 
operations by means of stored heat and the other, the 
*semi-storage,”” employs stored heat for hob cooking 
only. 

The construction of the all-storage cooker will be clear 
from Fig. 2. As it will be gathered, it differs essentially 
from the cooker of conventional design by employing | 
a cast-iron storage block weighing 165 lb., the upper | 
surface of which is machined flat, instead of the usual 
hob and hot plates. This block is suspended from 
four chains, so as to reduce the heat losses and is | 
enclosed in a vitreous iron canister, so as to keep it out of 
contact with the surround of heat-insulating material. 
When not in use, the block is covered by a heat-retain- 
ing hinged cover. Below the first block is a second block, | 
weighing 75 |lb., which contains a 450-watt heating 
element. When in use this block retains a supply of 
heat at a sufficiently high temperature to allow grilling 
and oven heating to be performed. Heat from this 
block is transmitted to the upper block by conduction | 
across the }-in. air gap between them, but this transfer 
is restricted by a polished aluminium baffle plate, 
which is laid horizontally in the gap. The effect of | 
this restriction of heat flow between the blocks is | 
two-fold. In the first place, it ensures a permanent 
temperature difference of at least 80 deg. C. between | 
the two and, secondly, it prevents the temperature | 


of the lower block being appreciably affected by the | 
heat which take place from 
Grilling | 


heavy withdrawals of 
ws | 
lower | 

| 


the top block when it is being used for boiling. 
and toasting, which take place under the 
block, as well as oven pre-heating, are, therefore, 
rendered independent of the previous use of the cooker 
for boiling purposes. Further, the comparatively low | 
temperature at which the upper block is maintained | 
effects a substantial reduction in the loss of heat by 
conduction through the cooker hob. | 

The only other heating element in this cooker is one | 
of 500 watts in the bottom of the oven. This enables | 
extra heat to be generated in the oven when the latter, 
which measures 14} in. by 144 in. by 13} in., is required 
for roasting or baking. This does not, however, 
appreciably increase the total loading as, when the 
500-watt element is in use, the 450-watt block heaters 
are disconnected by the change-over switch, which can 
be seen to be right of Fig. 2. Thus, the cooker 
provides a continuous load of 450 watts with an 
occasional load of 500 watts and, therefore, operates 
at a load factor of practically 100 per cent. This all- 
storage cooker is, it is claimed, particularly suited for 
use in rural districts where the cost of transmission to 
isolated houses with low as even 2-kW. is 
economically unjustifiable. 

A view of the semi-storage cooker, 
a higher maximum, but a lower average, loading 
than the all-storage model, is given in Fig. 1. In this 
case there is only a partial application of thermal 
storage, the heat for hob cooking being stored in a 
single cast-iron block which weighs 155 lb. and is 
heated by elements with alternative loadings of 
125 watts, 250 watts and 500 watts. Below and sepa- 
rate from the block is a 1,500-watt element which is used 
for grilling. Half of this element is also employed for 
top heating of the oven, while two 600-watt elements 
situated in the bottom provide for the rest of the 
pre-heating of this part of the oven. The oven heat 
is maintained by one of the bottom elements. All the 
heating elements are controlled by a four-position 
rotary switch. When this switch is in the “ normal” 
position, current is supplied to the block-heating 
elements only. The two grill elements are brought in 
and the block elements switched out by turning the 
switch to “ grill,” while similarly turning the switch 
to “ oven full,” switches in one grill element and the 
two bottom oven elements. Finally, with the switch 
on “ oven low” only one bottom element is in circuit. 
The normal loadixg of the storage block is 250 watts, 
but this can be increased to 500 watts during periods 


loads as 


which has 


deg. C., 
watts to 
during the preparation of both early-morning tea and 
breakfast and then recovers, a maximum figure of some 
285 deg. being reached at about 10.30 a.m. 
perature subsequently falls to a minimum of 180 deg. C. 
between that time and 1 p.m., while cooking for 
luncheon 
recovers to 250 deg. C. by 3.30 p.m., when the elements 
are switched off to reduce the system peak load. 
as will be seen, results in a slight fall in temperature, 
which is, however, practically recovered between 6 p.m. 
when the elements are again switched on, and 7 p.m. 
Thereafter there is a further drop, owing to preparations 
for dinner, and, finally, a gradual rise to the early- 
morning temperature which is, as will be seen, attained 
with the block on its normal loading. 
the 
during the system peak period and it will be noted that 
in this case the loading is raised to 500 watts for a 





of heavy duty o1 reduced to 125 watts by a second 
switch when the cooker is likely to be out of use for a 
day or two. It will be noticed, however, that these 
elements are always out of use when the first switch 
is moved from its normal position. The maximum 
load is, therefore, 1,950 watts. It is claimed for this 
arrangement that it combines the flexibility of an | 
ordinary cooker, while at the same time the storage | 
block provides the advantage of rapid boiling. In | 
other words, it has the same range of usefulness as an 
ordinary cooker with a total loading of 8 kW or 9 kW 
such as would be required by a family of six or seven 
persons. | 


Fig. 3 shows the fluctuations in temperature of the! provided with the cooker. 





is not unnecessarily 
manipulate the switches at the right time. This may be 
more difficult, though it certainly should not be impos- 
sible. 
utensils are practically necessary if the heating block 
is to be used successfully. 





ERING. 


sess 





[Nov. I, 1935 


HEAT-STORAGE ELECTRIC COOKERS. 














2 td 24 ax YT 
be 
tie ‘ 
Cd ep 
Ma : 
a ; 
: ' 
ae | 
j{ et d H 
ie 
¥. 
« 
. 
‘ 
4 
Fie. 1. 


block of a semi-storage cooker during the day’s cooking. 
As will be seen, the temperature at 7 a.m. is about 275 


at which time the loading is raised from 250 
500 watts. The temperature falls slightly 


The tem- 


and other purposes is in progress, but 


This, 


Fig. 4 shows 


conditions when the block is not switched off 


shorter period. The position would, of course, be 
modified unfavourably by a combination of late 
suppers and early breakfasts and favourably by 
Continental breakfasts and cold luncheons. It is 


claimed, however, that the general performance is not 
greatly affected by those or other even more excep- 
tional conditions. 


It would seem that the extended employment of this 


cooker in other than special areas, will mainly depend 
on two conditions, viz., the existence of a tariff which 


will render its use not less favourable financially than 
when a standard cooker is employed, and the education 


of the housewife and her staff in the correct handling 
of the equipment 
of the storage cooker is to reduce the system maximum 
demand, the first condition should not be difficult to 
fulfil. 
ensure that heat is not lost by leaving the cover open 
when the storage block is not in use and that energy 


Considering that the main object 
As regards the second, it will be necessary to 
consumed owing to failure to 


Finally, it must be pointed out that special 


These, however, are being 
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| CONSTRUCTED BY MESSRS. THE GENERAL ELECTRIC COMPANY, LIMITED, LONDON, 
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LAUNCHES AND TRIAL TRIPS. 
-Steel decked swim barge to carry 
180 tons. Launch, October 2. Main dimensions, 
81 ft. 3in., by 24 ft. 8in., by 7 ft. 10in. Built by Messrs 
Harland and Wolff, Limited, North Woolwich, London 
E.16, for Messrs. The Thames Steam Tug and Lighterag" 
Company, Limited, London. 

“ TasMaNiA.”—Twin-screw cargo motorship; Bu 
meister and Wain Diesel engines. Trial trip, October % 
Main dimensions, 415 ft. by 56 ft. 3 in., by 27 ft. ©™ 
Built by Messrs. Nakskov Shipyard, Limited, Naksko 
Denmark, for Messrs. The “ Orient ” Steamship (o™ 
pany, Limited, Copenhagen. 

* Ditwara.”’—Twin-screw passenger and troop-cart) 
ing motorship; five-cylinder, opposed-piston, airless 
injection Barclay Curle-Doxford oil engines. Launel, 


* YARTBLADE.”’ 


ur 


October 17. Main dimensions, 490 ft. by 63 ft. by 35% 


Built and engined by Messrs. Barclay, Curle and Vou 
pany, Limited, Whiteinch, Glasgow, for Messrs. British 
India Steam Navigation Company, Limited, London. 

“ Joun Kinc.”—Motor tug; Diesel engines supple 
by Messrs. Petters, Limited, Yeovil. Launch, October 
21. Built by Messrs. Charles Hill and Sons, Limite? 
Bristol, to the order of Messrs. C. J. King and 500 
Limited, Bristol. 

“ SILVERSTONE.”’—Single-screw motor tug for towilt 
petrol-carrying barges on the River Thames ; Atlas 
Polar Diesel engine. Trial trip recently, Main dimen 
sions, 70 ft. by 17 ft. 6in., by 8 ft. 6in. Built by Mess 
Henry Scarr, Limited, Hessle, near Hull, for Londot 


owners. 
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THE PRESENT POSITION OF 
TELEVISION.* 


By Carrarn A. G. D. West, M.A., B.Sc. 
(Concluded from page 459.) 


Tae Baird Company’s aerials on the South Tewer 
of the Crystal Palace are shown in Fig. 18, above. 
That at the extreme top of the tower is used for the 
transmission of vision, and those on the level of the 
balcony for sound. A complete television receiver 
such as is ready now for quantity production contains 
a tube, giving a brilliant black-and white picture 12 in. 
by 9 in., suitable for entertaining a dozen people or 
more in the home, and capable of being used in day- 
light or even with the lights on in the evening. The 
receiver consists of the following units: vision and 


TRANSMITTING AERIALS ON CRysTAL PALAcE TowEr. 
























































method uses a large screen of lamps, which gives a 
brilliant picture, but one lacking in detail. 

The method which, however, appears to be most 
hopeful at the moment is the intermediate-film method, 
which gets over the great difficulty, experienced with 
mechanical and cathode-ray systems, of insufficient 
light. It is possible to provide a complete equipment 
| which projects full-size pictures on to the cinema screen 
having ample light and definition. There are two 
forms in which it can be made: firstly, an arrange- 
ment which has been developed and constructed by 
the Baird associated company in Germany, Fernseh 
A.G., in which a continuous loop of celluloid film passes 
through the machine again and again. The film, with 





|the unexposed emulsion on it, passes through a 
or teens camera on which is projected a 


television image, received by radio, by means of a 


sound receiver, time base or scanning unit, power | rotating disc, the modulation of the light from black 


unit, cathode-ray tube, and loud-speaker. It has 
about 18 valves in all. Fig. 19 illustrates a simple 
form of di-pole aerial suitable for television reception. 

Numerous tests have been carried out by the Baird 
Company at about 50 sites in the Greater London area, 


ranging from Southend in the east to Maidenhead in | 


the west, and from Hatfield in the north to Sevenoaks 
inthe south. Measurements of signal strength received 
have been made, and receivers installed have obtained 
excellent pictures in the whole of that area. 

Dealing now in more detail with the technical 
possibilities of television for the cinema, it may be 
pointed out that there are various methods of producing 
large screen pictures, the three most important being 
the mechanical, the intermediate film, and the high- 
power cathode-ray projection tube. Television has 
been projected on to a large-size screen by mechanical 
methods, using large mirror drums rotating at high 
> ae This is the way in which the televising of 

me Vert 





| to white being carried out by means of the Kerr cell. 
| This film is then developed, fixed, washed and dried, 
| and is seen at this point as a finished positive print, 


which is then immediately projected on to the cinema 
screen. After leaving the projector, it passes through 
tanks where the emulsion is scraped off, and the 
remaining clear celluloid is dried, and then runs 


| through a chamber where new emulsion is applied and 
| dried before running into the camera again. 


This system gives excellent results, but in the 


| author’s opinion the following is better: In this case, 
which is a development of the Baird Company, a 
| television picture is picked up by radio and transferred 
|to a cathode-ray tube. 


The picture is then photo- 
graphed on to a continuously moving film using a 
special form of camera. The camera has two rotating 
drums inside it, both moving at a constant speed ; one 
is in the position where the picture is recorded, and 


|the other is for the recording of sound. The film, 
from Epsom was carried out and repro- | after being exposed to both vision and sound, runs 


duced on a screen in the Metropole Cinema, Victoria, | straight into a developing bath, where it is developed 


three years ago. Baird has recently developed a high- | for 20 seconds, washed for five seconds, fixed in 20 
definition method of projecting large pictures, limited, | seconds, washed for a further 15 seconds, and dried in 
at the moment, to close-ups only. In this mechanical | less than a minute. After a total period of under two 


method he uses an interlacing system where lines are | minutes it passes immediately into the projector and, 
hot scanned sequentially in order, but out of turn, | after leaving the sound gate, is taken up on the pick-up 


which has the effect of reducing flicker. 





‘ * Paper read before Section G of the British Associa- 
‘on at Norwich, on Friday, September 6, 1935. Abridged. 





Another | 





spool. The method has one disadvantage, namely, 
that the cost of film is rather high. This is, of course, 
saved in the continuous-loop process. On the other 
hand, better quality is obtained, and the event having 


Fie. 19. Dr-Potz AERIAL FoR TELEVISION RECEPTION. 


been televised and reproduced, is in a recorded form, 
and the spool can be removed, rewound, and projected 
on any subsequent occasion. 

A third method, now in process of development, is 
called the projection tube. This is actually a special 
form of cathode-ray tube having an intensely brilliant 
picture, between 3 in. and 6 in. square, so bright and 
well defined, in fact, that it can be projected by means 
of a lens on to a screen with good brilliancy and detail. 
At the present moment only small screens about 3 ft. 
or 4 ft. square can be filled in this manner, and a 
voltage up to 10,000 is necessary to produce enough 
brilliance to be able to project pictures of this size. 
It is, however, a form of development which the cinema 
industry should watch, as when it becomes practicable 
it will, possibly, do away with the standard projector 
mechanism itself. 

In conclusion, a brief reference to the present prac- 
tical and commercial position of television may be made. 
The general commercial situation in Great Britain 
has been fully laid down in the Television Committee‘s 
report. After examining systems of television in this 
country and abroad, the committee recommended that 
the British Broadcasting Corporation provide, as 
soon as possible, official television programmes, using 
apparatus supplied by Messrs. Baird Television, Limited, 
and Messrs. Marconi E.M.I., Limited, using standards 
which were later defined as, firstly, 240-line basis 
sequential scanning, 25 pictures per second, and 
secondly, 405-line basis interlaced scanning of 202}-line 
pictures repeated 50 times per second. In August of 
this year orders were placed for the necessary television- 
scanning and radio-transmitting apparatus to be 
installed at the Alexandra Palace, a site 5} miles to 
the north-east of the centre of London. A tower will 
be built, setting up transmitting aerials for vision and 
sound at a height of 650 ft. above sea level. Steps 





| this country 


are being taken by the B.B.C. to build studios, artists’ 
rooms, and programme offices at the Alexandra Palace, 
so that an official service will definitely commence in 
in March, 1936. The range will be 
something of the order of 25 miles to 30 miles for 
practical reception in the home, and this station will 
therefore be able to serve the population of Greater 
London. The first few months of transmission must 
necessarily be regarded as a trial period, because 
experience must be gained in programme arranging and 
in studio technique, but there is no doubt that receiving 
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sets will be available to the general public directly this 
new service starts, manufactured by the Baird Company, 
the E.M.I. Company, and other concerns, The formu- 
lation of a definite single standard will probably not 
take place until the end of 1936, but such a thing is an 
important point in the commercialisation of the service, 
especially in connection with the home receiver, which 
must be designed for simple operation and for sale at 
a reasonable retail price. 

The experience gained in running this first station 
will be applied in building other stations throughout 
the country. In fact, plans are already in hand for 
covering at least 70 per cent. of the population of 
Great Britain by a network of 10 television stations, 
erected in the most populous centres. The completion 
of this scheme will take three to four years. Also, 
during this period the price of receivers will be greatly 
reduced ; even at the present time simplification and 
cheapening in designs for production are going ahead 
at a very rapid pace. It is safe to say that within four 
years from now television receivers, available at a 
price comparable with the present average home radio 
receiver and giving a bright picture with ample 
definition and brightness for real entertainment value, 
and of a size of about 12 in. square, will occupy the 
space at present devoted in the home to the broadcast 
receiver 








DIESEL ENGINES IN RELATION 
TO COASTWISE SHIPPING.* 


By Dr. 8. J. Davies. 

THe present subject, apart from its importance in 
connection with Norwich and the neighbouring towns, 
is of peculiar interest to the British Association. 
Many members present will remember the remarkable 
address given by the late Sir Alfred Ewing as President 
of Section G at the Centenary Meeting in London, 
in 1931; the address was, at the same time, the 
Bramwell Trust Lecture. Sir Frederick Bramwell, 
at the Jubilee Meeting of the Association, in 1881, 
had prophesied that by 1931 the steam engine would | 
become obsolete and the internal-combustion engine 
all important ; in his own words: ‘“ I very much doubt 
whether those who meet here fifty years hence will 
then speak of that motor (the steam engine) except 
in the character of a curiosity to be found in a museum.” 
Bramwell died in 1903, at the age of 85, and had thus 
witnessed the remarkable improvement in steam-engine 





ENGINEERING. 
in the remaining classes of ocean-going vessels of the 
mercantile marine that Diesel engines have their 
greatest application, while in the last few years their 
importance in coastal work has steadily increased. 

The term “ Coastal Shipping” may include a wide 
variety of craft, but for our present purposes we shall 
confine ourselves to the three important divisions: 
tugs, fishing vessels, and coasters. In comparison with 
ocean-going vessels, these are limited as regards size 
and also as regards the lengths of the voyages they are 
called on to make, and both these limitations involve 
factors quite different from those governing the design 
of ocean-going vessels and their machinery. The 
latter factors are already clearly understood and, 
with the large amount of experience available, the 
selection of the machinery for ocean-going vessels is 
tending to fall into more or less definite lines. A 
reference to the state of progress in this field may 
serve, therefore, as a convenient starting point from 
which to consider the more complex conditions which 
rule in connection with coastal shipping. 

Fig. 1 gives, plotted on a base of years, the total 
number of motorships (including cnuline vessels) in 


Tasie I.—Steamerse & Motor Vessele under Construction, 
June 1935. 
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Lloyd’s Register Book, from 1920 to 1935, together 
with the average gross tonnage of these vessels. There 
is a steady increase in the number of motorships, and 
the proportion of the total tonnage in service has in- 
creased over this period from 2-5 per cent. to 15-3 per 
cent. The average tonnage, it will be noted, rose 
steadily as Diesel engines were applied to larger and 





practice which followed the introduction of the steam 

turbine. Nevertheless, when writing to the Association, | 
not long before his death, offering a sum to be paid | 
to the chosen lecturer at the 1931 meeting, he said : 

“ I feel sure that although there may be steam engines 

remaining in work in 1931, the output of steam engines | 
in that year will be but small as compared with the 

output of internal-combustion engines.” 

As was so ably and wittily explained by Sir Alfred | 
Ewing in his Bramwell Lecture, the superiority of | 
internal-combustion engines over steam engines has | 
not proved to be so overwhelming as Bramwell had | 
predicted, rather has each type found success in certain 
definite fields of application. For transport by road | 
and in the air, for example, the internal-combustion | 
engine holds a practical monopoly ; on the other hand, | 
in large power stations, the steam installation success- 
fully meets competition. But the contest goes on: 
improvements to the competing types appear almost 
daily, while apparently unimportant developments in | 
physics or in metallurgy may have far-reaching conse- | 
quences: the production of a better heat-resisting | 
metal, for example, might change the whole position | 
of the contest. The development is most fascinating. 
Even in my relatively short recollection, revolutionary | 
changes have occurred in mechanical engineering, 
and not the least of these is the realisation—brought | 
about to a large extent by the progress in the auto- | 
mobile industry—that the costs of production of | 
machines depend to such an intimate extent on the 
numbers which are to be made. Such is the rate of | 
change that he would be rash who would attempt 
to-day to specify the type of power unit to be used in 
any single field of application after even twenty years. | 

The marine-engine field has proved itself one of the 
most interesting. On passenger liners, the contest 
between the two di-isions of steam engines, recipro- 
cating and turbine, had first to be settled, the leading | 
companies, one by one, being won over to the turbine. | 
To-day, while the steam turbine shows outstanding 
advantages for the largest passenger liners, Diesel 
engines? have met with some success on the smaller 
liners, although the question is still very open. It is 

* Evening Discourse delivered before the British 
Association at Norwich on Friday, September 6, 1935. 
Abridged. 

t While “ compression-ignition engines would be 
a better name for such engines and would not honour 
one man only, to the exclusion of others probably 
equally deserving, the name “ Diesel engines " is sanc- 
tioned hy its usage. 
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larger ocean-going vessels, but the recent impetus given 

to their application to smaller vessels causes the reduc- 

tion in the last figure given. Of the 4,941 motorships 
Tasie Il.—Marine Engines Building in June, 1935. 
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Steam turbines : 
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Diesel engines : 
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now in existence, 765 are of 6,000 tons gross and up- 
wards, and of these, 35 are of 15,000 tons gross and over. 
Table I conveys a rough idea of the relative pre- 
ferences for steam engines and Diesel engines for 
vessels of the various tonnages. It gives the numbers 
of vessels of 100 tons and over under construction in 
June, 1935, in the United Kingdom and abroad, 
tabulated under tonnage and classified according to 
their machinery. Table II shows the numbers of sets 
and total horse-powers of the various types of engines 
under construction at the same time, classified under 
reciprocating steam engines, steam turbines, and 
Diesel engines. Both tables demonstrate that, taking 
the whole world, the Diesel engine has won for itself 
|} an important position. This position has been reached 
within 25 years, the first ocean-going vessel to be fitted 
with Diesel engines, the Vulcanus, having been built 
in 1910. This was followed in 1912 by the Selandia, 
a cargo vessel of 5,000 tons, which is still in regular 
service, The importance of reliability in marine 
engines cannot be over-emphasised, but, having in view 
this lengthy record of service, and similar records by 
many other vessels, and taking into account the steady 
| progress of Diesel engines in opposition to the natural 
|} and justifiable conservatism of shipowners, it is clear 
| that no fears on account of want of reliability need now 
| be entertained. 
| Ocean-going vessels, making much longer voyages 
| than coastal vessels, spend by far the greater proportion 
of the time they are under way in travelling steadily 
|at normal engine speeds, the proportion of time at 
| reduced speeds and while manceuvring in harbours 
‘being usually small. In other words, the loads on the 
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engines are, for the most part, uniform, and the demands 
made in respect of repairs and overhauls are con- 
sequently less exacting ; in fact, the longer the voyage, 
the more favourable are the conditions from the point 
of view of the engines. The vessel may go for days 
without the engineers receiving any orders from the 
bridge, and all running conditions—such as cooling. 
water temperature, injection adjustments, &c.—can 
thus be set and left unchanged. The coasting vessel, 
on the other hand, is steaming to bell most of the time ; 
entering ports and rivers, docking, turning, and then 
steaming on to its ‘next destination through relatively 
crowded waterways. It is thus essential that the 
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engines of the coaster should continue to work satis- 
factorily without detail supervision, and that they 
should withstand without difficulty both the mechanical 
stresses imposed by rapid changes ef load and speed 
and also the changes of engine temperature involved. 

In addition to the relatively more favourable running 
conditions of the machinery in the case of the ocean- 
going vessel, the opportunities for carrying out adjust- 
ments and repairs are usually much better. At sea, 
the engineers not engaged in watch-keeping are avail- 
able for this work. In port, the cargo is generally 
handled by the shore cranes, but if the ship’s gear is 
used, this demands little supervision, and in both 
cases the engine-room staff will be free to overhaul 
the main engines and boilers. Further, the personnel 
are generally well-qualified and the space available on 
board permits of the provision of suitable equipment. 

In comparison, the conditions on coasting vessels 
are much more difficult. While the time at sea is 
short, it is equally curtailed in port, and as the engineer 
is generally fully occupied with the cargo, he has little 
chance of attending to the main engines. Also, the 
most that can be expected from the engineer in charge, 
working often single-handed, is that he should be 
a steady, adaptable man. Apart from this, the neces- 
sary limitation of space renders the vessel a much 
smaller unit, with a small crew and the absence of 
facilities which go with restricted space. The vessel 
and its equipment must, therefore, be financed on 4 
smaller scale ; that is to say, the machinery installation, 
including the pumps, the cargo gear, the steering gear, 
the lighting plant, &c., must be of the simplest type. 
Refinements which amount to a small percentage of the 
cost of a large vessel, and are justifiable in that case, 
reach such a large proportion of the cost of a small 
vessel as to be prohibitive. 

Limitation of size involves other conditions to be 
met in the design of the coaster’s engines. Whereas the 
10,000-ton vessel has a little spray blown over the 
engine-room hatch in very bad weather, a moderate 
breeze will cause a small coasting vessel to be drenched 
with spray, and the engine must be made waterproof. 
In addition, the coaster spends a large proportion of 
its time alongside a quay or dock, and is exposed to dust 
and grit blowing over its decks ; the machinery should, 
therefore, be totally enclosed to avoid the wear of 
working parts from the abrasive action of the grit. 

The present time may still be regarded as experi- 
mental so far as the design of Diesel engines for coasters 
is concerned. Many firms are entering, or attempting 
to enter, the field, and it is obviously desirable for 
advantage to be taken of this competition. Engines 
are, naturally, still being produced in relatively small 
quantities, and, in spite of the influence of this state 
of affairs on the costs of production of the machinery, 
the Diesel engine is justifying itself handsomely in 
certain applications to coastal shipping. Nevertheless, 
the full benefits of the Diesel engine cannot possibly be 
realised until that point in the development is reached 
when a limited number of designs can be standardised. 
As a result of such standardisation, the first costs of 
the engines should be lower than at present, spare 
parts should be readily and cheaply supplied, and the 
proportion of time the vessel is laid up for overhauls 
should be reduced. 

Another direction in which much can be done to 
lighten the duties of the engineers is that of removing 
the navigation control of the machinery from the 
engine-room to the bridge. Certain conditions on 
board must be satisfied for this to be done, but the 
arrangement has certain obvious advantages. The 
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steersman knows that there will be an immediate 
response to his telegraph, whether the engineer is, 
for example, adjusting the bilge pump or not; the 
engineer knows that he can concentrate on the work 
in hand whether the vessel is at sea, is making port, 
or is docking. Also, the engineer can carry out any 
repairs or adjustments immediately they are necessary, 
without waiting for an opportunity between acting 
on signals from the bridge. 

It is clear, however, that in introducing this arrange- 
ment, no further responsibility should be placed on the 
steersman. The handle of what is normally the engine- 
room telegraph should be the control handle on the 
bridge, and change of speed, and especially the reversing 





of temperature changes, a by-pass valve, operated by a 
bellows thermostat, could be fitted in the circuit: 
this would ensure that, once the engine is warmed up, 
the temperature of the jacket water would be generally 
independent of the load on the engine. Before starting 
the main engines, the jacket water from the auxiliary 
engines can be used for warming up; this is readily 
arranged, since the most important duties of the 
auxiliary engines are to pump up the compressed-air 
reservoirs for the manceuvring air and to operate 
the deck winches. These, then, should be running for 
15 minutes or so before the main engines are 
required. 

Good clean lubricating oil is always an economy. 
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of the propeller, must be fully automatic in response to 
the movement of this handle. By its position rela- 
tively to the stop position, the handle should control 
the speed of the engine, or rather of the propeller, and 
reversing should follow at once from a movement of 
the lever from the ahead to the astern side. A system 
which requires the steersman to go through a special 
series of operations to reverse the propeller is obviously 
not satisfactory. The only addition to the normal 
bridge gear which might be supplied is a tachometer 
giving the speed of the propeller. 

Recent investigation into the wear of cylinder liners 
has demonstrated the bad effects of changes of tempera- 
ture of the circulating water, and, in particular, of 
Tunning an engine with cold circulating water. Coastal 
Vessels, with their rapid changes of load and speed, and 
telatively frequent stops, are especially subjected to 
these unfavourable conditions, and it would be sound 
economy on all but the smallest vessels to take steps 
to reduce their effects. Also, coastal vessels operate 
for a large part of their time in dirty river water, while, 
when outside, the sea water is corrosive. To ensure 


efficient cooling of the engine cylinders, cooling, in all 
but the smallest vessels, should be by fresh water 
passing round a closed circuit consisting of a small 
header tank well above the engine feeding into the line 


Motor 


Compressor 








near the pump suction, and a tubular cooler placed 
To guard against the effects | 


well down in the vessel. 
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This is provided by employing the “‘ dry-sump system,” 
in which the used oil from the crank chamber is forced 
into a storage tank through filters which extract solid 
particles. The oil is drawn from the storage tank and 
delivered under pressure to the engine. It is, of course, 
essential that a hand or other priming device should be 
fitted, to charge the system before the engine is moved, 
this operation being one of the ‘‘ stand-by” routine 
operations. 

These matters of design, control and upkeep are 
common to all classes of coastal vessel, while each 
kind of service naturally brings its own set of special 
problems to be solved. The use of Diesel engines for 
tug propulsion is a development which, in the short 
space of seven years or so, has become one of consider- 
able importance. On the Thames, for example, there 
is a large goods traffic, in which goods are carried in 
flat-bottomed barges towed by power tugs. The 
goods are unloaded from ships at the docks below 
London Bridge and taken to points higher up the river, 
such as the Great Western Railway Company’s sidings 
at Brentford, at the junction of the Grand Union Canal 
with the Thames. The barges are towgd downwards 
and upwards with the tide, the current at full ebb and 
flow being of the order of 3 knots. There are approxi- 
mately 350 tugs engaged in lighterage on the river, 
of which some 150 are already motor tugs. The 


tug may tow barges ranging up to 1,000 tons in total 
displacement. 

Messrs. The Thames Steam Tug and Lighterage 
Company have been one of the pioneer companies in 
the use of Diesel engines. One of the two earliest of 
their motor tugs, the Irande, has now been in service 
for over five years. The overall length of this vessel 
is 83 ft., the breadth is 19 ft. 6 in., and the depth 
10 ft. 44 in., while the draught aft is 9 ft. The propel- 
ling machinery consists of the six-cylinder, directly- 
reversible, four-stroke engine of Carels-Ingersoll-Rand 
design. Combustion is on the Price system with two 
injection nozzles per cylinder,, The bore is 14 in. 
and the stroke is 19 in., and, as fitted in the vessel, 
the engine makes 230 r.p.m. at full load, when it 
develops 340 brake horse-power. The net weight of 
the engine, complete with flywheel, thrust block, air 
compressor and water pump, is 31} tons. On the test 
bed the engine developed 400 brake horse-power at 
265 r.p.m., with a fuel consumption of 0-393 Ib. per 
brake horse-power-hour. 

The two pumps, either or both of which can be 
used for circulating water or for bilge purposes, are 
mounted at the forward end, together with the two- 
stage air compressor. Two fuel pumps are fitted near 
the middle of the engine, each serving three cylinders 
through a mechanical distributor. The engine is 
controlled by the engineer, but the control gear is 
so simplified that a single hand wheel serves both for 
speed control and for reversing the engines. River 
or sea water is used for cooling, but lubrication is 
generally on the lines suggested above as desirable. 
Two auxiliary engines are provided, both being 
McLaren-Benz two-cylinder engines developing 25 
brake horse-power at 750 r.p.m. Both are arranged to 
drive, through clutches, the two-stage air compressors 
for starting air, but one of them can also drive, 
through clutches, a rotary general-service pump and 
a centrifuge for oil cleaning. Ample reserve is thus 
provided against failure in the supply of starting air, 
an essential precaution in a vessel called on to do an 
exceptionally large amount of mancuvring, and in 
which the complete stoppage of the propelling machi- 
nery by breakdown would possibly have extremely 
serious consequences, 

This company have recently put into service their 
fourth motor vessel, the Framfield, illustrated in Fig. 2 
on a demonstration run. The length between perpen- 
diculars is 77 ft. 6 in., and the overall length is 83 ft. 
The breadth is 19 ft. 6 in. and the depth 10 ft. 4} in. 
The maximum draught is 10 ft., and the height above 
the load water-line is 10 ft. 10 in. A profile of the 
vessel and the arrangement plans of the machinery 
are shown in Figs. 3 to 6. The power units consist 
of two six-cylinder, four-stroke engines of 10-in. bore 
and 12-in. stroke running normally at 530 r.p.m., 
each engine at full load developing 265 brake horse- 
power. Reciprocating pumps running at one-third 
engine speed are provided for circulating water and 
bilge purposes. The fuel pumps and nozzles are of 
C.A.V.-Bosch design, one set per cylinder. An 
interesting point is that an exhaust thermometer is 
fitted to each cylinder, so that the engineer receives 
direct warning of faulty combustion. This practice 
ought to be general, as its advantages are obvious. 
The four main fuel tanks, having a total capacity of 
123 tons, sufficient for a week’s work, are seen in each 
corner of the engine-room in the plan, Fig. 5, while 
the service tank is seen in the elevation, Fig. 3. The 
lubricating oil is carried in the engine sumps, which are 
interconnected, the total quantity being 42 gallons. 
Each engine drives a dynamo direct, the rating of 
which is 168 kW, full-load current being delivered at 
350 volts. The shafts are extended aft of the generator 
to drive a 25-kW auxiliary dynamo which, supplies 
excitation and also current for auxiliary purposes. 
The propelling motor is of the double-armature type 
and gives 400 shaft horse-power at full load. The after 
bearing includes a Michell thrust block. The Ward- 
Leonard system of control is used, under which the 
engines are governed to a constant say the output 
being adjusted to give that demanded by the propelling 
motor. Control is taken direct from the bridge, two 
stands with what are apparently engine-room tele- 
graphs being placed one at each side, so that the 
steersman can operate directly from that side at 
which he finds it convenient to be, and exactly as if 
he were ringing an order to the engine-room. Steering 
is by a Reid combined electric and hand gear, of which 
the motor is situated high up at the forward end 
of the engine-room; no special physical demands, 
therefore, are made on the steersman, who can concen- 
trate wholly on mancuvring. A tachometer giving 
propeller speed is also provided on the bridge. The 
propelling machinery, both mechanical] and electrical, 
was built by Messrs. The English Electric Company, 
Limited. 

Three sets of auxiliaries are fitted ; the largest com- 
prises a 10-h.p. Petter two-stroke Diesel engine driving 





displacement of the tugs range up to 250 tons, while a 





a 5-kW generator and, when desired, a Reavell air 
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compressor ; the other two are, respectively, a general- 
service pump and a second air compressor. 

While companies are naturally reluctant to publish 
full data concerning their operating conditions, the 
owners of these vessels, through their superintendent 
engineer, Mr. F. J. Mayor, have been kind enough to 
give me figures which enable a sound comparison to 
be made between a steam tug and a motor tug under 
the given conditions of service. These figures give a 
summary based, in the case of the steam tug, on 
ten years’ service, and in the case of the motor tug, 
on five years’ service. Table III shows this summary, 


in which the total charges per tide for the steam tug | 


are given as 100, and all other charges are shown 
proportionately. It is seen that the saving with the 


motor tug per tide is 5-7 per cent. of the total charges | 


with the steam tug. The remarks which follow, 


Tasie III. 


Motor Steam 
Tug. Tug. 


Fuel and oil 18-7 
Repairs . 24-4 
Capital charges 4-6 
Personnel 16-6 
(111-8) 


rotal 04-3 100 


Saving per tide, 5-7 
5-7 


Saving per tide 15- 


per cent. on ac tual total charges. 
per cent. on corrected total charges. 


. . . . . . | 
however, indicate that this figure is unnecessarily 


biased in favour of the steam tug, and that 15-7 per 
cent., based on the figures in brackets, is the correct 
saving. 

The average number of tides worked by the steam tug 
over ten years was 377 per year, while the average 
number worked by the motor tug over five years was 
163 per year. The total number of tides which may be 
worked per year, deducting Sundays and holidays, is 
about 600; the service factor of the steam tug was 
thus 63 per cent., against 77 per cent. with the motor 
tug. The power of the motor tug is 340 brake horse- 
power, while that of the steam tug is 275 indicated 
horse-power or say 250 brake horse-power, so that fuel 
and capital charges are proportionately lower. The 
steam tug in question is an old one and nearing the 
end of her “ book ” life. The capital charges given are 
based on the depreciated value shown in the books of 
the Company, whereas those for the motor tug are 
based on its cost. A safe figure to assume for the 
steam tug would be one half of that of the motor tug, 
that is, 17-3, as shown in the brackets. This would 
raise the total figure of 100 to 111-8, and the saving 
per tide would then be 15-7 per cent. 

There is a further point deserving mention in 
connection with the capital charges: the motor tug 
specification is somewhat elaborate, the equipment and 
finish being first-class throughout and the scantlings 
very heavy. Considerable additional expense was 
incurred in fitting ample starting-air storage vessels, 
auxiliary engines and air-compressors to carry out, 
with absolute safety, the extremely large amount of 
maneuvring for which the tug is called upon. Were 
this extreme caution not necessary, it would be possible 
to reduce the costs of air plant by some 20 per cent. 
The fuel used in the motor tug is ordinary Diesel fuel 
oil of s.g. 0-86 to 0-87, at 60s. per ton, which, for the 
first three years of the five, cost 67s. 6d. per ton, while 
best quality lubricating oil is used. Lubricating oil 
for the motor tug actually represents about one-third of 
the charges under the first heading, but the owners have 
thought it wise economy not to attempt savings by 
using cheaper lubricants. The cost of coal for the 
steam tug averaged 30s. per ton. 

Under the heading of repairs, also, there are certain 
points to be mentioned: the Diesel engine in question 
was the first built by the makers for tug work and, 
with the amount of manceuvring, the 
mechanical loading on the running gear was very 
exacting. Under the many reversals of the engine, 
trouble was experienced with the keys on the pinion 
and spur wheels driving the camshaft. With the 
frequent starting in service, the starting air valves 
und the starting air check valves trouble. 
Breakdowns also occuried to the connecting-rod top 
ends. Modification to all these parts and to the method 
of adjusting the fuel pump cams have been successfully 
carried out, and no difficulties have been experienced 
since. These are all matters which could not reasonably 
have been anticipated and are all of that type of 
difficulty inseparable from putting machinery into a 
new and exacting service. The cylinders were not 
provided with liners, and after 3} years in service, the 
wear was such that it was necessary to re-grind the 
cylinders and to fit new oversize pistons. The whole 
of this expense was charged to repairs, although the six 
original pistons were retained in the Spare-part stores 
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gave 


for use when the original cylinder castings need to be | 


replaced. With the initial difficulties overcome, it 
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may be expected that the charges for repairs during 


| the second five years of service with this engine will be 
| appreciably lower than those of the first five years. 


There are other - incidental advantages connected 
with the motor tug which cannot be directly stated in 
figures. The saving in fuelling time, due partly to the 
ease of handling oil fuel, and partly to the great increase 


|in the radius of action as against the steam tug, is a 
|matter of great convenience where, as in the type of 


service undertaken by these tugs, the vessels must 
catch a tide, and in a particular tide handle certain 
barges. The reduction in time necessary for “ making 
ready ” is again a factor of importance: four hours 
from banked fires for the steam tug, against a liberal 
allowance of one hour for the motor tug. The motor 
tug is cleaner—which is directly perhaps of minor 
importance—but this involves a complete absence of 
substances which may adversely affect the hull 
structure; with the steam tug, the quenching of the 
fires with water causes various harmful substances to 
flow into the bilges. 

The motor tugs already in service are somewhat 
varied as regards their machinery. The two examples 
we have seen give what may be considered as the 
extremes of simplicity and complexity, namely, four- 
stroke direct reversing on the one hand, and Diesel- 
Between them come two- 
stroke reversing engines, four- and two-stroke reversing 
engines with reduction gear, and non-reversing four- 


and two-stroke engines with reversing and reduction | 


gear. With a new application, there has naturally 
been much experiment, and the final type to be 
commonly adopted is not yet clear; but it is certain 
that for the Thames service at least the motor tug has 
a definite future before it. 

(Tu be cont inued.) 








AUTOMATIC DRILLING AND 
REAMING MACHINE. 


\N interesting repetition-work automatic drilling | 


and reaming machine, constructed by Messrs. Kitchen 
and Wade, Limited, of Arundel-street, Halifax, is 


shown in the above illustration, from which its general | 


arrangement will be clear. It is made up from four 
of the firm’s standard cam-unit heads secured to a 
circular table at right angles to each other. Each head 


incorporates a drill spindle driven through reduction 


| gearing by a l-h.p. electric motor carried by the head. 
e Y! A 


The heads, as will be seen, are mounted on slides. 


They are traversed in and out by hardened and ground | 


steel cams which are shaped to give the required 
metions. The drills advance quickly to their work, 
and the speed then dreps to that required for the 











drilling or reaming operation; they then return 
| quickly to their outer positions. The cams are shaped 
|to allow a dwell when the drills are withdrawn to 
| give time for unloading and re-loading the machine. 
| If desired, when complicated parts are being dealt with 
which take rather longer to fix in position, a dead stop 
may be arranged for. 

The machine is continuous in operation, the dwell 
being arranged to give suitable time for the work 
change. In the case illustrated the part to be operated 
on is held in a jig which incorporates drill steadies and 
is secured by operating a capstan hand wheel. The 
| frame of the machine incorporates a chute down whic! 
| the swarf falls on to a conveyor or into a truck or 
|other means of removal, as may be desired. The 
| heads shown are of the makers’ smallest size and havé 
| 4-in. diameter drum cams, the duty of the particular 
| machine being to drill and reamer from }-in. holes. 
| Other sizes of head have 6-in., 10-in. or 14-in. cams, 
| while multi-spindle heads are also built. The heads 
|can be mounted in any position, and when they are 
| placed vertically an internal oil pump is fitted for 
| lubrication. The feed mechanism has pick-off gears 
| so that the rate of feed may be adjusted, and the gear 
}runs in an oil bath. The spindle-driving gear is ot 
nickel steel, and the spindle runs in ball bearings. The 
slide bases on which the heads work are provided with 
| adjusting screws for setting, tool changes, &c. The 
cams are positive in action and no spring arrangement 
is necessary for the return stroke. 








Propvuction oF Iron AND STEEL IN GREAT BRITAIN.— 
The monthly memorandum of the British Iron and Stee! 
Federation, Caxton House, Tothill-street, London, 8.W.1, 
states that there were 98 blast furnaces in operation in 

| Great Britain at the end of August, the same number 
as at the beginning of the month. The production of 
pig iron in August amounted to 543,400 tons, compared 
with 547,300 tons in July, and 503,300 tons in August, 
1934. The output of steel ingots and castings amounted 
| to 759,900 tons in August, against 803,300 tons in July 
and 667,000 tons in August, 1934. The decline betwe en 
July and August was due to the works’ summer holidays. 


Tue AtL-Wetpep 8.8. “ Morra ”.—The all-welded oil- 
tank steamer Moira, completed by Messrs. Swan, Hunter 
and Wigham Richardson, Limited, Wallsend-on-Tyne, in 
May, 1935, has returned to Wallsend to be dry-docked 
after a voyage across the Atlantic and to the West Coast 
of Africa, during which heavy weather was encountered 
We understand that an examination of the vessel has 
shown that there is not the slightest sign of straim or 
leakage anywhere in the hull of the ship. The Moira is 
a vessel of 1,560 gross tons, is 245 ft. long, and has 4 
deadweight carrying capacity of 2,450 tons. She was 
built under the supervision of Messrs. Arnesen, Christensen 
and Smith, of Newcastle-upon-Tyne. 
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THE PROPORTIONS OF VENTURI (is the oldest design and is still being used with little | of head is not entirely completed at the end of the 


METERS. 
By Dr.-Inc. WiLt1amM BeckKMANN. 

VENTURI tubes are generally used in flow measure- 
ments where the somewhat high losses of head due 
to other differential pressure producing devices 
are inadmissible. This is particularly the case 
when water and other incompressible fluids are 
measured, as the loss of head would involve a 
permanent increase in the energy requirements. 
With a Venturi tube, it is essential that the metering 
should take place with the greatest possible accu- 
racy, and that the inevitable loss of head due to the 
meter should be as low as possible. 


Fig.1}. 


| alteration by American and British firms. 
| very striking that the overall length is considerably 
| greater than in the other designs. Both the con- 
| traction to the narrowest section of the throat and 
| the expansion are conical, with a cone angle which, 
according to American practice, is 21 deg. on the 
upstream side and 5 deg. to 6 deg. on the down- 
| stream side. Herschel apparently was of the 
opinion that only quite a gradual narrowing and 
subsequent widening of the cross sections would 
| allow of accurate metering combined with a small 
|loss of head. This erroneous view is still held 


| by a number of firms manufacturing this type of | 


' Venturi tube, their view probably being based 
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In order to arrive at the fundamental principles 
for the suitable dimensioning of Venturi tubes 
so that they will comply with these require- 
ments, it is primarily necessary to elucidate the 
physical conditions prevailing both during the 
metering operation and the recovery of head. The 
solution of this problem is facilitated to a large 
extent by the fact that both phenomena take 
place independently of each other, and also at 
different points. The metering phenomenon, i.e., 
the creation of differential pressure, takes place 
at the inlet end of the Venturi tube. The loss of 
head at this point can be neglected owing to the 
well-known fact that the acceleration of a flow, 
ie, the conversion of head into kinetic energy 
occurs practically without loss of head. The 
Tecovery of head, on the other hand, takes place 
oly in the conical exit portion of the Venturi 
tube after the metering operation has been com- 
pleted. It is therefore evident that the shape of 
the entrance portion of the Venturi tube is deter- 
mined only by the requirements of accurate meter- 
ing, whilst for determining the shape of the outlet 
portion of the Venturi tube, only the most complete 
recovery of head need be taken into consideration. 
_Figs. 1, 2 and 3 show three typical designs of 
Venturi tubes which provide a solution of the 
Problem in different ways. These three Venturi 
tubes have the same characteristics, and all three 
are designed for similar duties, i.e., they provide 
about the same differential pressure for a given flow 
and have the same permanent loss of head. The 
Venturi tube designed by Herschel shown in Fig. 1, 




















on the results of tests made with Venturi tubes 
with shortened diffusers. Venturi tubes of this 
type had a much greater loss of head than the 
long standard Venturi tubes. The reason for this, 
however, is only! due to incorrect design of the 
shortened diffuser as will be demonstrated later. 
Fig. 2 shows an example of another design which 
was generally used in Germany until a short time 
ago. In this type, the narrowest section is reached 
by means of a nozzle-shaped portion allowing more 
favourable metering characteristics to be obtained, 
whilst the widening of the cross section up to that 
of the pipe line is obtained by a conical diffuser 
for which the most favourable cone angle has been 
found by German research workers to be 8 deg. 
This type of Venturi tube is shorter than the 
| Venturi tubes designed by Herschel. The most 
modern design, in which the results of extensive 
|research work on flow in Venturi tubes has been 
|embodied for the first time, is shown in Fig. 3. 
| The shape of the entrance portion is similar to the 
German standard nozzle of 1930, which has been 
| internationally adopted by the I.8.A. at the Milan 
meeting. This design has greatly improved the 
accuracy of measurement. The recovery of head 
is ensured by a conical diffuser much shorter than 
hitherto used, and having a cone angle considerably 
larger than previously employed. The outlet 
| cross section at the end of the short Venturi tube 
is smaller than the cross section of the pipe line 
connected to this end. At this point there is, 
therefore, an abrupt enlargement of the section. 
'It will be readily understood that the conversion 








It is| short Venturi tube and only takes place farther on 


| in the downstream direction. 

At first sight, it is surprising that the short 
Venturi tube is absolutely equal to the longer tube 
both from a metering point of view and with regard 
to loss of head, and that in some respects it has 
|even more favourable characteristics. Numerous 
tests have, however, borne this out beyond doubt, 
and when the flow phenomena which take place 
in Venturi tubes are realised, the reason can be 
easily understood. As already stated, only the 
accuracy of measurement need be taken into acoount 
in determining the shape of the entrance portion, 
|as the loss of head at this point is of minor import- 
lance. The relation between the pressure difference 
created by the narrowing of the cross section and the 
flow follows a quadratic law expressed by the 
equation : Q = C./H, where H is the differential 
pressure, Q the volume passing and C a constant. 
This relation is independent of the manner in which 
the narrowing of the cross section is obtained, i.e., 
it holds good both for a gradual reduction of the 
cross section, as in Herschel’s Venturi tube, and 
|for a sudden reduction as used in orifice plates. 
'In practice, however, it has been found that at 
| small flows errors of measurement are experienced 
so that in a Venturi tube with gradual reduction 
of the cross section as in Herschel’s tube, the read- 

ings obtained are lower than would be expected 
according to the equation given above. With 
| orifice plates, conditions are reversed; here the 
| readings are higher than those expected theoretically. 
| This fact leads to those principles according to 
which the most favourable dimensioning of the 
/entrance portion of a Venturi tube must be deter- 
|mined. The shape of this entrance portion must be 
a compromise between a gradual narrowing as in 
Herschel’s tube and an orifice plate. If such a 
shape is adopted a mean can be found between the 
errors observed in the Venturi tube and those in the 
orifice plate, so that the equation Q = CVHi will 
| hold even for very small flows. 

These principles are followed in the 1930 German 
| standard nozzle shown in Fig. 3. This was origi- 
| nated by Witte as the result of research work between 
| 1927 and 1930 and, as stated above, has been inter- 
|nationally adopted as a standard nozzle. In 
| view of the present state of knowledge, the reduction 
| of the cross section of the entrance of the Venturi 
tube as proposed by Herschel is not justified, and 
an entrance portion made in accordance with the 
1930 German standard nozzle is preferable. In 
| this way not only is higher accuracy obtained, but, 
due to the considerable reduction of the overall 
length, the manufacture of the Venturi tube is 
facilitated and the cost reduced. In many cases 
the fitting of the tube is also simplified when the 
length of straight pipe available for inserting the 
tube is limited. 

Beyond the point where the negative pressure 
connection is made, the flow must be brought back 
to its normal velocity, and this reduction in velocity 
is accompanied by a corresponding increase in 
head. As stated above, the losses which occur 
during acceleration are negligible. During the 
reduction in the velocity, on the other hand, con- 
siderable losses may occur but the losses are greatly 
reduced by the use of a conical diffuser, being 
considerably influenced by the cone angle. At 
first sight, it would appear that the smallest possible 
cone angle would give the best results. This, 
however, is not the case. In order to decide 
which factors must be taken into consideration 
in designing the diffuser, each of the principles 
governing the loss of pressure must be examined. 
It is well known that the most important losses are 
the frictional losses, these being caused by the 
friction of the particles of the fluid with each other, 
and the loss which takes place due to the separation 
of the fluid in the pipe when the pipe section is 
increased. This gives rise to eddies, and the 
energy required to set up these eddies is taken 
from the head energy of the fluid; both are 
proportional to the square of the flow. These, 
however, are not the only losses occurring in the 
diffuser. Even with a very gradual increase in 
| cross section, in which it can be assumed that the 
| separation losses are completely avoided, the total 











490 


ENGINEERING. 








_ LNov. 8, 1935. 


° ' ~ . . . 
loss measured experimentally is not accounted for | does the flew separate somewhat from the walls of | portion which includes the standard nozzle and 


by friction losses alone. The probable explanation | 
of this phenomenon may be that the decrease in 
velocity is accompanied by internal impact losses | 
which accompany the radial expansion, the value | 
of these losses in fluid flow being proportional to the | 
square of the velocity. If, however, these losses | 
decrease with a decrease in velocity, it is clear that | 
a considerable advantage is obtained by increasing | 
the cross section as soon as possible. It is therefore | 
advisable to choose a cone angle for the diffuser 
as large as possible. The smallest practical cone 
angle between the throat and the pipe section is 
undesirable, as the frictional and internal losses | 
would be excessive. An excessive cone angle, 
on the other hand, would cause separation to 
commence at a point of high velocity, and thus 
give rise to large losses due to eddies. The best 
shape for the conical diffuser is, of course, that | 
in which the total of the various losses is a minimum. | 


Considerable research work has been carried out 
in the test department of Messrs. Bopp and Reuther, 
Limited, Mannheim-Waldhof, in order to ascertain 
the factors which are fundamental in the deter- 
mination of the most favourable cone angles. This 
work has shown that a cone angle can be made 
larger in proportion to the turbulence of the flow. | 
This fact can be explained by the assumption that 
in turbulent flow the particles of fluid are not 
moving simply in the direction of flow, but are 
whirling about and have, in addition to the axial | 
velocity component, a radial flow component which 
exerts a force radially outwards in proportion 
to the turbulence. In Fig. 4, a represents the radial 
velocity component, b the axial velocity component, | 
and ¢ the velocity component in the direction of 
flow. Research has also shown that the choice | 
of the cone angle must be considerably influenced 
by the ratio of the throat diameter to the pipe 
been demonstrated beyond 


diameter. It has 


doubt that with a correctly chosen cone angle the 
diffuser can be made considerably shorter than those 
previously used, while at the same time the loss of 


head is reduced. 

No explanation has yet been given for the fact | 
that a Venturi tube, having an inlet portion shaped | 
in accordance with the German 1930 standard 
nozzle and with the diffuser not made equal to the 
full pipe diameter, should give a low loss of total | 
head. It might be assumed that in the step-up 
from the end of the diffuser to the full pipe diameter, 
eddies would be produced causing a considerable 
loss of energy and thus produce an excessive pressure | 
loss. The following analysis will, however, explain | 
this point. It can be assumed that at the sharp 
edge immediately beyond the diffuser, eddies will 
be set up as illustrated in Fig.5. The loss of energy 
due to these eddies will, however, not be great owing 
to the low velocity at this point. Moreover, these 
eddies will not be transmitted back to the point | 
where higher velocities obtain, and will therefore 
not set up disturbances of the flow at the point of 
high velocity. On the other hand, the eddies at 
the point where the short Venturi tube ends will | 
probably cause an ejector action, and thus assist | 
the radial expansion. This explanation is similar | 
to that of the fact that the cone angle of the short | 
diffuser can be enlarged beyond the point which is} 
considered best for ordinary Venturi tubes without 
causing excessive loss of head. 

The satisfactory characteristics of the short 
Venturi tube have been demonstrated by actual 
tests. Fig. 7 shows the various pressure curves 
for the arrangement illustrated in Fig. 6. In Fig. 7, 
@ is the theoretical. pressure curve, 6 the pressure 
curve obtained by test for the short Venturi tube, 
and c the pressur: curve obtained in a similar way 
for an ordinary Venturi tube, the diffuser of which 
is indicated by dotted lines in Fig. 6. Fig. 7 illus- 
trates the fact, mentioned above, that the pressure 
curve up to the narrowest point of the nozzle 
follows the theoretical curve very closely, so that 
the loss of head up to this point can be neglected | 
and the shape of the inlet portion of the Venturi 
tube can be determined according to the factors 
the accuracy of measurement. The 

between the theoretical and actual 
curves applies also to the shortened 
Only towards the end of the diffuser 


affecting 
agreement 
pressure 
diffuser. 


| throat diameter d and the pipe diameter D is such 


| considerably. 


the tube. At this point the greater part of the 
recovery of head has already taken place. Further | 
recovery of head, however, occurs in the pipe line 
immediately beyond the Venturi tube, and for | 
those cases in which the loss of head must be kept | 
as low as possible a short length of straight pipe is | 
In the conventional Venturi tube the recovery | 
of head takes place much more gradually. The} 
total loss of head for both short and long Venturi | 
20-- 2° - 
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tubes is practically identical and amounts to 
approximately 11 per cent. of the differential pres- 
sure produced, when the relation m between the 


d\2 x 
that m = (5) = 0-25. 
a long diffuser, as shown in Fig. 1, the curve of 
increase of pressure would be flatter, and both the 
frictional losses and internal losses would rise 
The efficiency of such a Venturi 
tube would not be greater than is actually obtained 
by means of a short Venturi tube. Fig. 8 shows 
the average loss of total head in short Venturi 
tubes actually supplied by Messrs. Bopp and 
Reuther, having various ratios of throat diameter 
to pipe diameter. There is practically no difference 
between this curve and that obtained for ordinary 
Venturi tubes. The angles at which the smallest 
loss of total head is obtained is, however, very | 
critical. With only a slight increase or decrease | 


In a Venturi tube having 





|of the cone angle a very considerable increase in | 
| pressure losses is obtained. 


Figs. 9, 10 and 11 show designs of Venturi tubes 
in accordance with the principles outlined above. | 
For pipe diameters ranging from 100 mm. to 275 mm. | 
the design shown by Fig. 9 is recommended, the | 
overall length ranging from 250 mm. to 475 mm. 
The short Venturi tube consists of a body made in 
one piece and containing an interchangeable Venturi 


| from 550 mm. to 800 mm. 


}is made, 
|adaptable in cases where the length of pipe line 


| time to limit the total loss of head. 


shortened diffuser. The positive pressure is taken 
off by means of an annular chamber in the body 
which is closed by a bronze ring. The annular 
chamber for the negative pressure connection js 
formed between the body and the removable Ventur; 
portion. The latter can be changed to suit different 


| working conditions, using the same body, the 


same accuracy and range of measurement being 
obtained. The short Venturi tube shown in Fig. |() 
is intended for use in pipe lines from 300 mm. to 
500 mm. in diameter, and the overall length ranges 
The body in this case 
is also made in one piece. The standard nozzle is 
inserted and the shortened diffuser is formed in the 
body casting. The positive pressure connection 


|is taken off as described above, and the annular 


chamber for the negative pressure connection js 
formed between the inserted nozzle portion and the 
body. Fig. 11 shows a short Venturi tue intended 
for large diameter pipes from 550 mm. to 1,200 mm., 
the overall length ranging from 900 mm. to 1,700 
mm. The body is made in one piece which serves 


| both as the nozzle and the diffuser, the pressure 


connections being made to two annular chambers 
closed by bronze rings. In this way the shapes 
of the parts which are important for accurate 
measurement are permanently fixed. 

When a comparison is made between the shape, 
the accuracy of metering and the loss of head 
characteristics of the long and short Venturi tubes, 
the latter will be found to have the following 
advantages. The overall length is only a fraction 
of that of the standard Venturi tube, so that the 
short Venturi tube is not only lighter and therefore 
less costly, but is also in most cases more easy to 
install, as a shorter total length is required. The 
total loss of head is very small and the head is 
recovered at a very short distance beyond the 
point at which the negative pressure connection 
The short Venturi tube is particularly 


available is limited, and it is necessary at the same 
A very high 
accuracy of measurement is obtainable due to the 
shaping of the entrance portion as a standard 
nozzle, and owing to the fact that the differential 
pressure connections are taken off through adequate 
annular chambers, the short Venturi tube is not 
sensitive to disturbances of the flow. Finally, the 
substantial body made in one piece and provided 
with flanges at both ends may be inserted into the 
pipe line in the same way as an ordinary length of 
pipe, and can therefore be relied upon to withstand 
shock, even at the highest working pressures, 
thus securing greater safety. 
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(Continued from page 439.) 
ELECTRICITY DEPARTMENT. 


Electrical Standards—All_ British electrical 
measurements ultimately depend on the standards 
maintained at the National Physical Laboratory. 
It will be readily conceded, therefore, in view 0 
the magnitude of the electrical supply industry 
and associated commercial undertakings, that the 
department responsible for these standards is fully 
justified in utilising every available scientifi 
resource to increase the precision and certainty 0! 
its methods. It is none the less a little surprising 
to note the extent to which the high degree o 
accuracy now attained in fundamental electrical 
measurements is realised by the aid of metrology, 
which determines the dimensions of coils; © 
metallurgy, which furnishes suitable materials for 
the wires; and of chemistry, which provides inert 
gases in which to enclose them. 

An example of this fruitful co-operation occur 
in the absolute measurement of resistance, in which 
connection the past year has seen the culmination 
of a tremendous amount of laborious preliminary 
work. Early in 1934, an absolute determination 
of the N.P.L. or international unit of resistance 
was made by means of the Lorenz apparatus. — The 
result, based on about fifty sets of observations. 
was obtained as soon as possible after the dimension 
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APPARATUS FOR PRECISE COMPARISON OF MuTUAL INDUCTANCES. 








lie. 32. Bripee Circuit 
of the coils had been determined by the Metrology 
Department, and yielded the value : 
_| international ohm 1-00049 ¢.g.s. ohms. 
For any particular assembly of the apparatus, the 
result was reproducible to about 1 part in 100,000, 
while the mean ratios with different circuit arrange- 
ments all lay between 1:00047 and 1-00051. The 


uncertainty by this method is therefore 2 parts in | 


100,000. 


A previous determination in 1931 of the 
absolute 


unit by the Campbell alternating-current 


method, however, had given 1-00044 c.g.s. ohms | 
N.P.L. unit, and it became essential to | 


for th 


account for the disparity of 5 parts in 100,000. 
This has been satisfactorily accomplished by an 
electrical comparison of the two calculated induc- 
tances on which the Lorenz and Campbell measure- 
ments are based. The field coils were removed 
from the Lorenz apparatus and mounted on either 
nes hes a secondary coil in which the number of 

ns could be adjusted until the mutual inductance 
obtained with it in combination with the Lorenz 
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FOR CAMPBELL APPARATUS. 


coils was approximately equal to that of the 
Campbell standard. A simple, direct comparison 
thus became possible, alternating current at 10 
cycles per second being used. The apparatus 
necessary for the precise adjustment of the Lorenz 
coils in preparation for this comparison was made 
in the Metrology Department and is illustrated in 
Fig. 31*, which shows two of the Lorenz field coils, 
one on either side of the secondary coil which is 
wound on a marble ring. The three coils are 
supported co-axially in a V-groove machined in a 
large block of marble and the axial distances between 
the coils, after electrical adjustments for symmetry, 
may be measured by the microscopes on the 
comparator. Conjointly with this electrical com- 
parison, the linear dimensions of the Campbell 
standard were precisely re-determined, and when 
all these new values were taken into account, the 





* The permission of the Controller of H.M. Stationery 
Oice has been obtained for the reproduction of the 
illustrations from the Report included in this review. 


revised result of the 1931 observations by the 
Campbell method became :— 

1 international ohm = 1°00047 c.g.s. ohms. 

This differs by only 2 parts in 100,000 from the 
value recently obtained with the Lorenz apparatus, 
and it may be said that the disparity between these 
results lies within the estimated limits of experi- 
mental error. 
| In connection with the measurements of absolute 
| resistance, mentioned above, the Campbell apparatus 
| has been reconstructed in a permanent form. The 
|actual bridge circuit, which is built on a marble 
slab, as shown in Fig. 32, comprises the two main 
mutual inductors, wound on marble bobbins with 
|square cheeks, arranged one on either side of a 
|central potentiometer ; and ten plugs of the type 
| wand in telephonic work for making all necessary 
| changes in the electrical connections. The whole 
| assembly is placed in a stoneware tank containing 
| transformer oil in order to prevent absorption of 
| moisture by the windings, while at the same time 
| improving the insulation and maintaining the circuit 
|at constant temperature throughout a series of 
| observations. 

It is noteworthy, and incidentally characteristic 
of the general principle adopted for the determina- 
tion of standards at the Laboratory, that the use of 
two different methods has enabled the absolute 
unit of resistance to be determined with much 
greater certainty than would have been possible 
| if only one method had been employed. It should 
be remarked, also, that the combination of two 
coils from the Lorenz apparatus and the new 
secondary coil, mounted along with the precision 
| comparator (as shown in Fig. 31) for axial distance 
| measurements, constitutes a new primary standard 
|of mutual inductance. Thus, three practically 
|independent standards are now available, inter- 
| comparisons among which may be made to increase 

the certainty and accuracy of absolute inductance 
| determinations. 

| Electrical standards provide no exception to the 
common experience that materials are subject to 
secular change, and the absence of any permanent 
| basis of reference in concrete form has long been 
| recognised as one of the chief difficulties of electrical 
| standardisation. In the endeavour to improve 
| matters, the Department has recently constructed 
la set of six new resistance standards, designed to 
secure the utmost degree of permanence. The coils 
themselves are of the purest platinum obtainable 
and are wound on a framework built up from 

















[rigs of fused quartz. The connecting leads, 
of commercially pure platinum, are fused to 
| the coils and fused through the glass con- 


|tainer tubes in the case of five of the coils. 

In the sixth case, the coil is sealed with molten 
lead inside a tube of fused silica. Each coil rests 
| on a small pad of silica fibre placed at the bottom 
‘of its containing tube. After their construction 
| and adjustment, the coils were thoroughly cleaned 
|chemically, and afterwards heated im vacuo to 
| anneal the wire and to extract from it any absorbed 
gases and vapours. The tubes, before being finally 
sealed, were filled with either a mixture of argon 
}and nitrogen, or with dry air. The materials used 
| ze thus among the most inert known, and it is 
probable that these coils will be the most stable yet 
constructed, but the use of a pure metal—platinum— 
instead of an alloy has the disadvantage of a large 
temperature coefficient of resistance. In order to 
make the resistance definite within the desired limits 
of two or three parts in a million, the temperature of 
the coils must be known to less than 0-001 deg. C. 
The resistors will therefore always be used at the 
temperature of melting ice, and under these con- 
ditions their resistance values have been deter- 
mined by comparison with the existing Laboratory 
standard manganin coils. 

With regard to the standard of voltage, a study 
is being made of the stability of Clark cells, which 
exhibit an appreciable temperature coefficient. An 
empirical formula for electromotive force :— 

E; = E,, — 0-001187 (¢ — 15) — 0- 0000054 (¢ -- 15) 
has been found to hold for all values of t between 
0 deg. C. and 20 deg. C., the actual values of electro- 
motive force at 0 deg. C. and 15 deg. C. being, 
respectively, "1-43253 and 1-44912 international 
The agreement among a batch of cells was 








volts. 
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originally excellent, but within 12 months several 
of the cells have suffered from accumulation of 
gas above the zinc amalgam, and the electromotive 
force in such cases has changed by 50 microvolts 
or more. This phenomenon of gas formation is 
being further investigated, but it appears very 
doubtful whether the Clark cell will prove as per- 
manent as the Weston cell. Six cells of the latter 
type, which are being aged under exposure to 


normal changes of atmospheric temperature, have | 


shown, during several months, no fluctuations of 
electromotive force exceeding a few microvolts. 
So satisfactory, indeed, are the Weston cells that 
they have been used in conjunction with the 
Laboratory current balance for some recent measure- 
ments of the ampere unit. The resulting relation 
is :— 
Electromotive force of neutral Weston cell at 20 deg. C. 
1-0181, +, international ohms x c.g.s. amperes. 
A previous silver voltameter measurement showed 
the electromotive force of the Weston cell, at 
20 deg. C., to be 1-0183, 4 , international ohms x 
international amperes. It follows, therefore, that 
1- 0001, + , international amperes. 


In connection with the maintenance of the 
Laboratory standard of frequency, an endeavour 
to improve on the existing extremely high degree 
of precision is being made as the outcome of a 
careful study over several months, of the variation 
in rate of a quartz-ring oscillator. It has been 
concluded that a better performance would ensue 
from the use of an overtone mode of vibration. 
With this arrangement, the ring may be supported 
at three nodes and hence held rigidly between the 
electrodes, in contrast with the suspension system 
of the present ring which is subject to some variation 
of capacitance. A further advantage of the proposed 
arrangement is that the vibrating ring will do no 
work on the surrounding atmosphere. An evacuated 
enclosure, while probably desirable, is therefore not 
essential as it is at present. Some preliminary ex- 
periments with rings of the proposed form have 
suggested also that their temperature coefficient 
will be negligibly small. The construction of a 
quartz ring to embody these improvements and to 
have a frequency of 100 kilocycles per second has 
accordingly been put in hand. Concurrently with 
this aspect of the research, experiments are in 
progress to improve the control and uniformity of 
the electrical supply to operate frequency standards. 
The requirement is a direct current of 0-2 ampere 
at a voltage of 2, constant within 0-1 per cent. 
By means of a bridge circuit in series with a 
barretter of the iron-in-hydrogen lamp type, voltage 
regulation within the prescribed limits has been 
achieved, and the assembly is now being examined 
to improve its somewhat low efficiency, and to test 
its performance over a long period. 

Magnetism.—Magnetic work during recent months 
has been largely devoted to the testing of material 
in sheet form, as the outcome of which it has been 
determined experimentally that the stresses induced 
in or applied to sheet steel by the operation of 
cutting strip specimens for magnetic testing very 
decidedly affect the magnetic properties near the 
edges and, in the case of narrow strips, may introduce 
serious error into the results obtained by tests. 
The present tendency at the Laboratory, on this 
account, is to employ test strips of greater width than 
has hitherto been practicable and a permeameter, 
operating on the same principle as a yoke tester, is 
being designed to take specimens up to 10 cm. wide. 
Some doubt has been felt as to the suitability of the 
yoke apparatus for very short specimens, but a 
series of trials with short lengths of highly coercive 
nickel-aluminium magnet steel has confirmed the 
reliability of results under such conditions. The 
measurement of incremental permeability is im- 
portant for certain electrical design purposes, but 
presents sources of error when the specimens under 
test are in strip form. This problem has been 
investigated by comparative measurements on ring 
stampings and strips of stalloy cut from the same 
sheets and subsequently annealed together. 
strips were arranged for test purposes in the form 
of a Lioyd square, and it was found that, the Lloyd 
square being regarded as a ring, the reluctance of 
its joints reduced the apparent incremental per- 
meability by proportions ranging up to 10 per cent. 
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For the estimation of power losses at audio 
frequencies, this error is too large to be accepted, 
but for many purposes it can be admitted in view 
of the large time variations of permeability which 
occur at low flux densites. At very low alternating 
flux densities, which are of special practical im- 
portance, it has been concluded that the Lloyd 
square form of specimen can be satisfactorily used 
for comparative commercial tests of incremental 
permeability. Tests at power and _ telephonic 
| frequencies have been troublesome owing to the 
capacitance between the windings of the Lloyd 
square and between the earth and the long connec- 
tions to the commutator of the mechanical rectifier 
used originally for high-frequency tests. For the 
purpose of surmounting this difficulty, a copper- 
oxide rectifier has been substituted and further 
experiments are now in progress. 

A possible effect of the direction of rolling on the 
permeability and hysteresis of sheet stalloy has been 
| investigated with strips, 3 cm. wide, cut respectively 
| parallel and normal to the rolling direction. Tests 
carried out in a yoke permeameter showed none but 
negligible effects of the longitudinal or transverse 
cutting, and gave mean results—in a material of 
maximum permeability approaching 10,000—which 
agreed within 2 per cent. of those measured on ring 
specimens cut from the same sheet of stalloy. 
A related question now undergoing research concerns 
the large improvements in the magnetic properties 
of high-permeability materials which are widely 
held to result from cooling in a magnetic field. 
Tests directed to this point are being conducted on 
pure iron, and whilst the results so far obtained 
are not decisive, indications are not wanting that 
some increase of permeability can be associated 
with the presence of a magnetic field round the 
metal during the cooling process. It is of interest 
to note that some specimens of nickel-aluminium 
magnet steel, submitted for test by a commercial 
undertaking, have been found to possess a coercive 
force considerably greater than that of any other 
known material. In the case of a special silicon 
steel in sheet form, for which magnetic properties 
approximating to those of single crystals are 
claimed, despite an exceptionally fine grain structure 
and random crystal distribution, permeability and 
total loss measurements made on strip specimens 
have given results which, while not fully supporting 
all the claims published, do indicate magnetic 
properties generally similar to those claimed. 

Measurement of Heavy Currents. Resistance 
Materials.—The_electro-technical work of the 
Department recently completed and in progress is 
characterised by a preponderance of investigations 
intended to be of direct utility to the electrical 
industry. In addition to research work along 
original lines, the Laboratory is well equipped to 
undertake the calibration of the electrical instru- 
ments used during the acceptance tests of large 
turbo-alternator sets, under conditions where rates 
of steam consumption and associated monetary 
payments are dependent on accuracy of measure- 
ment. Among recent calibrations of this sort, was 
that of the instruments for measuring a three-phase 
power supply of 95,000 kVA. The work gave rise 
to no difficulty and the available apparatus is, in 
fact, capable of testing similar equipment up to 
almost double this rating. In a related connection, 
development work on instrument transformers has 
been advanced a stage farther during the past year, 
in order to meet the desirability of knowing the 
characteristics of such transformers under their 
normal working condition with a burden of watt- 
hour meters, wattmeters or ammeters. With this 
object a set of air-cored inductance coils has been 
constructed to serve as a dummy burden when 
inserted into the secondary circuit of the instrument 
transformer under test. By this means, the maker 
is spared the inconvenience of sending actual meters 
along with the transformer, a dummy burden of the 
requisite inductance and resistance serving the 
purpose. The set of 25 coils now made covers the 
range of inductance from 50 micro-henries to 
|50 henries. They are used in conjunction with 
| suitable resistances to have a constant power factor 
| of about 0-15 at 50 cycles per second. 

Another most useful investigation is being made 
into the effective resistance of conductors carrying 











heavy alternating currents. A preliminary survey 
of the subject showed that existing formule were 
liable to serious error when the proximity effect ig 
large, i.e., when the “* go ’’ and “ return ”’ conductors 
are close together, as in the case of *bus-bars or the 
connections to metallurgical furnaces. A formula 
for solid conductors of circular cross-section, taking 
account of proximity conditions, has therefore been 
developed, which is only slightly in error even when 
conductors are very close together. It agrees with 
experiment to within one per cent. and further 
analysis to formulate the corresponding condition 
for tubular conductors is now in progress. 

The design of the resistance coils for use in testing 
electrical meters necessarily involves somewhat 
protracted research, since the stability and mech- 
anical permanence of such apparatus is obviously 
of great importance and involves observation over 
long periods. Studies and experiments, concerned 
particularly with manganin coils, have occupied an 
important place in the Electrical Department's 
programme for a number of years, and a stage has 
now been reached at which several most interesting 
conclusions can be drawn as to the manner in which 
resistance coils should be assembled in order to 
ensure stability. It appears that, as far as possible, 
varnish should not be used, and if its use seems 
essential in order to avoid oxidation, none but the 
thinnest layer of shellac should be applied. If a 
coil is heavily varnished, it has been established 
that changes of atmospheric humidity affect the 
stiffness of the varnish, and alter the mechanical 
forces between the varnish and the wire with a 
consequent change of electrical resistance. An 
early means adopted to avoid this difficulty was to 
immerse the varnished coil in oil, where it was 
sheltered from atmospheric effects. While this 
treatment was effective as regards humidity 
variations however, it was found that satisfactory 
constancy was not attained unless, in addition, the 
coils were annealed and mounted free from con- 
straint. According to the present Laboratory 
technique, the wire is wound to its final shape on a 
temporary former and annealed in nitrogen at 
550 deg. C. These requirements preclude the use of 
silk insulation on the wire and, if strictly carried out, 
would make the construction of resistances of high 
value, consisting of many turns of fine wire, very 
difficult. Fortunately the stress variations due to 
varnish and cold bending are minute in very fine 
wires, with the result that satisfactory results can 
be obtained without the stringent precautions 
necessary with thick wires. Experiments with 
manganin coils have shown that a hydrostatic pres- 
sure of 6 lb. per square inch produces an increase of 
electrical resistance of one part in a million. Increase 
of resistance due to varnish, however, has been 
found to amount to 40 parts in a million after about 
three years. In marked contrast with this relative 
instability is a series of 1-ohm coils, made of 1-2 mm. 
wire bent into a circle 65 mm. in diameter, which, 
after acid pickling subsequent to annealing, were 
either thinly coated with shellac or merely kept oily. 
In these examples, the resistance after 500 days has 
not altered by more than about two parts in a million. 

Performance of Power Cables and Switch Contacts.— 
As usual, a large number of fuses, cut-outs and 
meters have been tested during the past year, an 
outstanding feature of the last class of appliance 
being the large number of pre-payment mechanisms, 
many of which are adapted to work on the popular 
“two-part tariff.” In many types of meter sub- 
mitted, the Laboratory has drawn the attention of 
manufacturers to minor defects, and the modifications 
consequently made have led to improved design and 
performance. 

A research of rather more magnitude has been 
conducted on behalf of the Electrical Research 
Association to evaluate the heat transfer from 
power cables by convection in still air. An electri- 
cally heated tube was suspended co-axially inside 
cylindrical enclosures of various diameters, the 
facing surfaces being painted dull black. From the 
total heat transmission, so determined, the com puted 
radiation was deducted and the convection deduced 
by difference. 

Another interesting investigation concerns the 
durability and temperature rise of switchgear and 
fuses under operating conditions of long duration. 
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Oxidation of the contact surfaces in this class of 
equipment tends to increase the contact resistance, 
which, in turn, leads to further oxidation, and the 
cumulative effect so proceeding may eventually 
soften the contact metal and produce a permanent 
defect. Heavy-current tests of switches having 
contacts respectively of copper and of a proprietary 
alloy have shown a notable superiority of the alloy, 
which is associated with its ability to remain hard 
and rigid after prolonged heating. 


(To be continued.) 


THE COMMERCIAL VEHICLE 
EXHIBITION AT OLYMPIA. 


ENGINEERS visiting the recent Motor Show at 
Olympia might be pardoned a certain irritation 
arising from the difficulty in examining the mech- 
anical features of the models exhibited, due to the 
modern tendency completely to encase even such 
portions of the vehicle as the axles by valences. 
While it is true that a certain number of bare 
chassis were exhibited these were not necessarily 
the most interesting designs, and anyone wishing 
to study the development of some particular feature 
on the cars as a whole, such as independent wheel 
suspension, would have been completely baffled by 
the panoply of cellulosed steel sheeting. Happily for 
the observer, this tendency towards complete 
encasement has not been carried to anything like 
the same point in commercial-vehicle design, and 
it will be found that at the Commercial Vehicle 
Exhibition, which opened yesterday, and closes on 
November 16, major constructional features can be 
examined in the majority of cases without much 
difficulty. As the exhibition is only held biennially, 
it would be anticipated that the developments in 
design between succeeding exhibitions would be 
more marked than at the annual Motor Show, and 
this will be found to be actually the case. The most 
important development in design, however, the 
modifications brought about by the new scale of 
taxation embodied in the Finance Act of 1933, is 
not apparent from a casual inspection of the chassis 
on view. Under the scale now ruling, commercial 
vehicles not exceeding 2 tons unladen weight are 
liable to a duty of 25/., while the duty on those 
having unladen weights between 2 tons and 4 tons, 
is 401. The duty rises very rapidly on heavier 
vehicles, and makers have, therefore, given very 
close attention to eliminating unnecessary dead- 
weight, and to increasing the permissible pay load. 
The most remarkable results have been achieved 
in the popular 2}-ton unladen class, the heaviest 
goods vehicle on which a speed of 30 m.p.h. is 
permitted. A few years ago, 2 tons was regarded 
as a reasonable pay load on these vehicles, but 
2}-ton chassis are now offered with pay loads up to 
5 tons. We shall return to this point when describ- 
ing the actual vehicles at the Show. 

The most important consideration affecting com- 
mercial-vehicle design since the last exhibition in 
1933 has been the abolition of the differential rate 
for vehicles propelled by heavy-oil engines, and 
the increase, as from August last, of the duty on 
heavy oil used in such engines to 8d. per gallon. 
At the time when the new duty was announced, 
prophets were not wanting to state that it would 
have a most adverse effect on the development of 
a new industry, but an impartial review of the 
present position does not favour this view. Quite 
apart from the inherent advantages for road trans- 
port offered by the heavy-oil engine, of which 
perhaps the most important is that the efficiency is 
4pproximately constant over a wide range, it 
possesses marked advantages as regards fuel costs 
even under the new duties. The actual position 
may be illustrated by quoting figures published by 
Mr. W. H. Goddard in The Commercial Motor. 
Taking a 48 to 56-seater double-deck "bus, Mr. God- 
dard calculates that the fuel cost with an oil 
engine would be 2081. for 50,000 miles, against a 
fuel cost with a petrol engine of 4301., for the same 
distance. The advantage in favour of the oil 








engine decreases with the mileage, and it is probable 
that the new scales of duty will have an adverse 
effect on oil-engined vehicles which are not in regular 
daily use. That it will not affect "bus services is 


suggested by the recent decision of the London 
Passenger Transport Board to purchase oil-engined 
vehicles exclusively in the future. The Board already 
operate well over 800 such vehicles. The great 
majority of heavy-oil engines to be seen at the 
Exhibition are well-known units which have been 
on the market for several years, both the direct- 
injection and ante-chamber types being well repre- 
sented. In contrast to the custom in the private-car 
trade, many commercial-vehicle manufacturers em- 
ploy proprietary units, and, in fact, it may be said 
in general that only the firms with exceptionally 
large outputs make their own engines. We had 
occasion to remark, when discussing the exhibits 
at the Motor Show, that striking departures from 
conventional design were more in evidence on the 
Continent than in this country, and this remark 
applies with equal truth in the commercial-vehicle 
field. There are, for example, with the exception 
of the Trojan and the Bristol, no such unconven- 
tional British engine designs as the Hesselman, 
Junker, Lanova, or Michell, nor have we anything 
corresponding to the Biissing-N.A.G. high-speed 
omnibus chassis, with an engine at each end, or the 
various French vehicles designed to operate on 
producer gas. It may be mentioned in passing that 
three of the Continental engines referred to are now 
being made in this country under licence, and that 
arrangements have also been made to market the 
Cummins engine here. The latter engine was 
described in ENGINEERING, vol. cxxxiii, page 719 
(1932). The Lanova engine, which is characterised 
by a two-part air cell enabling a relatively low 
compression pressure to be employed, is now being 
made in this country by Messrs. Dennis Brothers, 
Limited, Guildford, and an example can be seen 
at the Exhibition fitted to the firm’s new Lancet 
chassis. 

Detail developments in engine and chassis design 
can be most conveniently dealt with when describing 
examples of the actual vehicles exhibited, but it 
may be said that, in general, there has been no 
marked change in the various transmission units 
since we discussed the different designs at the 1933 
exhibition. An exception may be made in the 
case of the new gearbox shown on one of the 
Crossley models, the arrangement consisting essen- 
tially of a torque converter in combination with an 
epicyclic gear with automatic engagement. As in 
the case of touring cars, close attention is being paid 
to weight reduction where possible. Frames with 
welded built-up members had already made their 
appearance at the last exhibition, and this practice 
has undergone considerable development in the 
interim. As regards body design, there is a strong 
tendency to eliminate wooden framing in favour of 
all-metal construction, welding again being ex- 
tensively employed. One other point may be 
mentioned in connection with the exhibits before 
passing on to particular models. The rapid exten- 
sion in the employment of both trolley ’buses and 
battery vehicles within the past year or two is 
reflected at Olympia, the former in particular being 
well represented. There are, however, no striking 
developments in the design of either type of vehicle, 
and the examples which have been recently described 
in our columns may be taken as typical. 

We may commence our description of the actual 
exhibits by dealing with the new rail-car for the Great 
Western Railway, shown by Messrs. Hardy Motors, 
Limited, Southall, Middlesex, a subsidiary company 
of Messrs. The Associated Equipment Company, 
Limited. It may be recalled that a Hardy rail-car 
propelled by a 130 h.p. engine and fitted with a 
streamline body was shown at the last exhibition. 
This car, which was described in ENGINEERING, 
vol. cxxxvi, page 499 (1933), was put into service 
on the Great Western Railway, and later, the com- 
pany ordered further Hardy models fitted with two 
130 h.p. engines. The latter models were described 
in vol. cxxxix, page 46 (1935). Six two-engined 
cars are now in operation in addition to the original 
single-engined car, and the following particulars of 
service for one of them may be taken as typical: 
This car is in daily service for 13 hours 5 minutes, 
the net running time being 8 hours 10 minutes. 
The daily mileage is 279, the number of stops a 
day is 75, and the average start to stop speed is 


is 3-7 miles, and the schedule includes 35-5 miles at 
53-2 m.p.h. start to stop, and 12} miles at 56-5 
m.p.h. start to stop. The fuel consumption for 
all the cars averages 1 gallon per 7} miles to 8 miles. 
The cars are sometimes required to run at high speeds 
for considerable distances, the 77} miles from Swin- 
don to Paddington being recently covered in 
70 minutes. In all, the cars already in service 
have run well over 250,000 miles and the experience 
gained in this service has been incorporated in the 
new design. An important difference between the 
latter and the older models is that the new cars 
have frames designed to accommodate standard 
buffers and drawgear, so that they are suitable for 
shunting work or for building up into complete 
train units with trailers. Provision is further made 
for altering the overall gear ratio, so that by chang-s 
ing one pair of gears the cars can be used either as 
high-speed single units, or as locomotives running 
at lower speeds and pulling relatively heavy loads. 
Other differences in the design will be referred to 
in the course of the description. One of the new 
models is illustrated in Figs. 1 to 14, Plate XXXIV, 
and page 494. As in the earlier design, the 
chassis is carried on two four-wheeled bogies, but 
these are now mounted at 43 ft. 6 in. centres, against 
40 ft. centres in the earlier model, and the bogie 
wheelbase is 8 ft. 6 in., instead of 7 ft. 

A good idea of the main frame is afforded by the 
photograph reproduced in Fig. 14, and it will be 
seen by comparing this with that in our description 
of the earlier model that the mechanism has been 
lowered so that no portion now projects above the 
floor level, and that additional stiffeners have been 
introduced in the form of two cuneiform bracings 
at the top. The frame has also been triangulated 
out and stiffened at the two ends, The width over 
the main members is unaltered, being 3 ft. 2 in., 
but they have been lengthened from 60 ft. to 62 ft. 
The comparatively small width allows the driving 
units to be mounted on the outside in an accessible 
position, while keeping within the loading gauge. 
As in the earlier model, two independent drives are 
employed, the two engines facing in opposite direc- 
tions and each one driving on to one of the bogies. 
In the older design, the engines were placed en 
échelon, but they are now directly opposite to one 
another. The lay-out of the transmission units will 
be most readily followed from Figs. 1 to 3. One 
of the engines can be seen in Fig. 2 with the fluid 
flywheel to the right. The drive is taken to a 5- 
speed gearbox, the older model having a 4-speed 
box, and from this box by another universally- 
jointed shaft to the inner axle of the bogie. A third 
shaft takes the drive from the inner to the outer 
axle. The radiator and fuel tank are to the left 
of the engine as viewed in Fig. 2. The drive on 
the other side of the chassis is exactly similar, but 
in the reversed order. Provision is made in the 
axle boxes for disconnecting either drive, so that 
the car can be driven on one engine only in an 
emergency. Both systems are normally operated 
simultaneously from a single control position, a 
control table being provided at each end of the car. 
Turning now to the various units in more detail, 
the engines are generally similar to those fitted in 
the earlier car, being of the A.E.C.-Ricardo airless- 
injection type, with a cylinder bore of 115 mm. 
and a piston stroke of 142 mm. In order to reduce 
their overall height, however, dry sump lubrication 
is employed on the new cars. A section through 
one of the engines is given in Fig, 8, and the 
shortening effected by the dry sump will at once be 
apparent. The sump is divided longitudinally into 
three chambers, of which the two outer ones are 
connected together. The oil leaving the bearings 
and relief valve is sprayed on to a continuous coil 
or grid of * Still ’’ tubes mounted horizontally in 
the central portion of the sump. The oil then 
passes through a gauze filter into the space below 
the coils, and from this space is pumped by the 
scavenge half of the oil pump into the two outer 
chambers of the sump. The pressure side of the 
pump is employed to deliver the oil from these 
chambers to the bearings. The pumps are 80 
proportioned that all oil is withdrawn from under- 
neath the coils, so that when the engine is not 
running, they are above oil level and therefore do 
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not tend to sludge up. The oil level in the outer 
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chambers is continually higher than that in the 
central chamber, so that a large capacity is available 
without submerging the cooler tubes. Water, cooled 
by an auxiliary radiator, is pumped through the 
tubes. 

To prevent any vibration being transmitted to 
the main car frame, the two engines are mounted 
on an independent sub-frame suspended through 
rubber blocks. In addition to the weight being 
taken on rubber, both endways and sideways 
thrust, as well as any upward reaction, are taken 
through the same medium. The upward torque 
reaction is made adjustable. The two reactions 
are balanced by mounting the engines in the way 
described on the sub-frame, further tending to 
reduce vibration. The batteries are mounted on 
the same sub-frame between the main frame side 
members, as shown in Fig. 14, increasing the 
inertia of the sub-frame unit and enabling short 
leads to be used. The engines are attached by a 
bell housing at the rear, while the front end is carried 





in a hanger fitted with a silentbloc bush which | 
permits of a slight movement. It may be recalled | 
that in the earlier cars, the radiators were set at 
45 deg., and were provided with a deflector box | 
fitted with louvres. In the new design, as shown in | 
Fig. 2, the radiators are mounted parallel with the 
axis of the main frame, air being drawn through 
them by fans 32 in. in diameter. The fans run at a | 
relatively low speed, and are driven by enclosed | 
bevel gearing connected by a propeller shaft to a| 
belt drive on the front of the engine. The radiators | 
are of the Still tube type with cast tanks. The 
auxiliary radistors for the engine oil cooler are 
carried on the front faces of the main radiators and 
are built up of one continuous tube. Each main 
radiator is mounted on cantilever members through 
rubber pads, further pads being provided to take 
up end thrust set up by acceleration or braking. 
One of the gearboxes is shown in section in Fig. 4 

with the auxiliary spur-gearbox on the right. The 
main gearbox is of the standard Wilson epicyclic 
type, but, as already stated, is fitted with five instead 
of four gears, the additional gear taking the place 
of the normal reverse. In the new cars the 
reversing gear is located on the inner axles. The 
gearbox arrangement is well-known and it need 
only be pointed out that four indirect lower gears 
are obtained through the epicyclic trains, the 
fifth direct top gear being obtained by means of the | 
clutch shown on the left in the illustration. The gear- 
change levers are moved by means of compiensed| 


| 





air, the movement of the ’bus-bar being effected by | 6, the first two views being a plan and elevation | stee! stampings, and are 20 in. in diameter by 6 in. 
a single-acting air cylinder, controlled by a foot-| of the axles boxes on the inner axles on one side | wide. 
In the case of | of each bogie, and the third a plan of the correspond- | and bolted together, in addition to being bolted and 


pear a valve in the driver’s cab. 
the camshaft, five equal rotational movements are 


| shaft, so that lubrication is ensured either when the 


| box drives a layshaft coupled to a dynamo through 


| This provision is made for the purpose already 
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required, and the piston in the operating air cylinderis , 
controlled, as shown in Fig. 11, by five springs. Each 
spring has a definite initial compression. The outer- 
most spring abuts on the casing at one end and on a 
sleeve at the other. The remaining springs abut on 
the piston at one end, and on a series of concentric 
sleeves at the other. Air is admitted to the cylinder 
by a self-lapping valve on the control table. The 
first movement of the valve admits only sufficient 
pressure to move the piston against the outermost 
spring, causing all the sleeves to slide together 
until the end of the outermost sleeve makes contact 
with the casing. When the valve is moved on to 
its second notch, sufficient pressure is introduced 
to overcome the first and second springs combined, 
and the second sleeve then moves into contact 
with the first sleeve. The action is similar for the 
remaining springs, the sleeves being brought to rest 
at five equi-distant points of the piston travel. A 
diagram showing the movements, with their corre- 
sponding pressures, is reproduced in Fig. 12. The 
gearbox is lubricated by means of two pumps, one 
driven by the input and the other by the output 


engine is idling and the car stationary, or when the | 
car is coasting. A chain at the front end of the 


a universally-jointed shaft. The gears in the 
auxiliary box are ground, and are of the single- 
helical type. The two gears are mounted in such 
a way that they can be easily dismantled and re- 
placed by another pair having a different ratio. 


mentioned, that is, to enable the car to be used 
either as a self-contained high-speed express unit, 
as a medium speed car in conjunction with a trailer, 
or as a locomotive on branch-line traffic. Five 
alternative gear ratios are available. A rotary-type 
exhauster for the vacuum brakes is incorporated 
in the auxiliary box, as shown in the illustrations, 
and the air cylinders for operating the main box are 
flanged on the auxiliary box casing. The units as 
a whole are mounted on the frame through three- 
point rubber suspension. The main gearbox 
ratios are 1, 1-64, 2-53, 4-5 and 6-38 to 1, while 
the alternative ratios available in the auxiliary 
box are 1-03, 1-15, 1-37, 1-73 and 1-96 to 1. 
One of the gearboxes in position is shown in Fig. 13, 
the view clearly showing the three-point suspension 
and the position of the two control cylinders and 
the exhauster. 

The drives to the axles are shown in Figs. 5, 7 and | 
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that the drive is by spiral bevels to both axles, and 
that a reversing gear, as stated earlier, is incorpor- 
ated with the inner axle drive. In the inner boxes, 
the crown wheel is bolted to a hub, keyed to an 
extension of the axle, and meshes with two pinions 
carried on roller bearings, one at each end of the 
box. The pinion nearest to the gearbox is hollow, 
as shown to the right in Fig. 5, the driving shaft 
passing through it, and this shaft is carried at one 
end by a ball bearing and at the other by a spigot 
bearing in the other pinion. This shaft is splined. 
and carries dogs which may be engaged with corre- 
sponding dogs on the two pinions to give the forward 
or reverse drives. Separate dogs are employed for 
convenience in manufacture, a common fork 
engaging both dogs and being moved by two air 
cylinders carried in a casing above, and in line with, 
the main driving shaft. No neutral position of the 
dogs is arranged for in the driver’s controls, but 
they can be moved into neutral if it is desired to 
disconnect the drive on one side of the car, as 
mentioned earlier. The locating stop in the head 
of each cylinder consists of a double-ended set screw. 
with the shorter end normally inside the cylinder. 
By reversing the screws, the long ends hold the fork 
with the dogs in neutral. In order to prevent the 
driver attempting to reverse the car while it is 
in motion, an interlocking plunger is provided. 
operated by the vacuum in the’ brake train pipe. 
The arrangement of the outer axle boxes will be 
clear from Fig. 6, and hardly calls for special 
comment. The bevel-wheel ratios in both axles is 
2-588 to 1. The torque reaction arrangements 
between the axle boxes and the bogie sole plates are 
identical with those on the earlier rail-cars. 

The brakes, one of which is shown in Figs. 9 and 
10, are of the internal-expanding type, the shoes 
acting on drums bolted to the inside faces of the 

wheels, as shown. A drum is fitted to one wheel 
only of each axle. The drums are machined from 
split 


To facilitate their remova!, they are 


spigotted on to the wheel. The brake shoes are 
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| being of silico-manganese steel. Weight has been 
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lined with bonded asbestos and are cam operated, 
the cams and pivot pins being mounted on a casting 
which is carried on the axle by roller bearings, as 
shown in Fig. 10, the brake reaction being taken by 
a torque arm bolted to the casting and attached 
to the bogie frame through shackles and silentbloc 
bushes. The brakes are operated on the automatic 
vacuum system, and as the operating cylinders are 
mounted on the torque arms, there is no relative 
movement or lost motion. Vacuum for operating 
the brakes is obtained from the exhausters, while 
for quick release or creating vacuum initially, a 
motor-driven exhauster is carried on the side of the 
frame, the switch for this being incorporated in 
the driver’s brake valve. Large vacuum reservoirs 
are carried between the frame members. 

All controls, with the exception of the throttle, 
are pneumatically operated, the necessary air being 
provided by small compressors mounted on the 
engines. The reason for operating the throttle 
mechanically is that it is necessary to use this when 
starting up the engines and before the supply of 
compressed air is available. Among other fittings 
on the operating tables are pressure gauges 80 
calibrated that they indicate the gear pre-selected. 
In addition to the foot throttle, the engines may be 
controlled by either of two hand levers, one on 
each side of the tables. These controls would be 
employed when the driver is leaning out of the cab 
during shunting, etc. A control coupling is fitted 
under the buffer beams for connecting up to trailers. 

We have already referred to the design of vehicles 
with greatly increased payloads in relation to the un- 
laden weight, and a good example of this tendency 
is afforded by the new range of ‘ Cub” models 
introduced by Messrs. Leyland Motors, Limited, 
Leyland, Lancashire. The range comprises five 
models, three designed for a pay load of 3 tons and 
two for a pay load of 4 tons, an overload of 33} per 
cent. being permissible on all five models. The 
3-ton models actually weigh less than 50 ewt., and 
consist of a normal-control chassis, a forward- 
control chassis, and a tractor chassis. The first of 
these three chassis is illustrated in Fig. 15, above. 
The design differs considerably from that of former 
“Cub” models, as it incorporates a new engine, 
frame, brakes and steering gear, while in addition 
both axles have been redesigned. The clutch and 
gearbox are, in fact, the only components which 
remain substantially unchanged. The power of the 
engine has been increased approximately 50 per 
cent., although it weighs about the same 
as its predecessor The engine is a six-cylinder 
model with a cylinder bore of 3} in. and a piston 
stroke of 5 in., and develops approximately 33 brake 
horse-power at 800 r.p.m., rising to 87 brake horse- 
power at 2,400 r.p.m. The torque at 800 r.p.m. is 

















3-Ton “Cus” CHassis;; Messrs. LeyLaAnp Motors, LIMITED. 


about 219 |b.-ft., and at 2,400 r.p.m. about 190 lb.-ft. 
The consumption over the greater part of the speed 
range is approximately 0:55 pint per brake horse- 
power hour. Overhead valves are employed, 
permitting the use of a completely-machined com- 
bustion chamber. Overhaul of the valve gear can 
be carried out on the bench without disturbing the 
timing, and if the vehicle is urgently required, a 
spare head can be readily fitted. There is a generous 
water space round the valve seats, which are screwed 
in and renewable. The inlet-valve seat is of special 
iron alloy, while the exhaust has a stellite face. 
All the valve gear in the head is lubricated under 
pressure, and the timing chain is provided with an 
automatic tensioning device. The cylinder block 
is cast integral with the top half of the crankcase, 
and dry cylinder liners are employed. Larger 
bearings are employed throughout the whole chassis, 
the diameter of the journals on the seven-bearing 
crankshaft being 2} in., while that of the crankpins 
is 2} in. A down-draught carburettor is employed 
mounted in a very accessible position above the 
inlet manifold, the fuel being fed to the carburettor 
by a mechanical pump with a hand-priming device. 

The new frame is straight throughout its length, 
as shown in the illustration, instead of being upswept 
over the rear axle. The main members are 3 in. in 
width and are bridged by the usual cross-members. 
The arched member between the shackle brackets 
is very stiff as it is provided with side webs at the 
bottom, but both it and the flitch plates by which it 
is attached are lightened by drilling. The clutch 
is of the single dry-plate type with a 12-in. plate. 
The gearbox forms a unit construction with the 
engine and is provided with four forward speeds, 
the overall ratios being 5-5, 9-8, 17-9 and 31-9 
to 1. The overall reverse ratio is 38-8 to 1. 
Single-helical gears are employed for the constant- 
mesh and third speeds, The change-speed lever is 
spherically mounted on the box. The transmission 
to the rear axle is through two tubular propeller 
shafts, the three universal joints being of the Spicer 
type with needle bearings. A spherically-mounted 
central bearing is provided at the rear end of the 
first shaft. The rear axle is of the overhead worm- 
gear type, lightness being secured by the use of 
aluminium alloy for the worm casing. The axle is of 
the full-floating type, and the worm and wheel are 
carried in adjustable taper roller bearings. The 
nickel-chrome axle shafts are 14 in. in diameter. 
The front axle beam is a nickel-steel stamping, the 
centre being raised to provide greater ground clear- 
ance. The new steering is of the Marles type, 
bringing the “Cub” range into line with other 
Leyland models. The track rod is behind the axle, 
and the ball joints are spring-loaded. Semi- 








elliptic springing is employed throughout, the springs 





together with the employment of elektron for a 
number of parts. A six-cylinder Leyland airless- 
injection engine can be supplied in place of the 
petrol engine if required, the former having a cylin- 
| der bore of 33 in. and a piston stroke of 5 in. 

(To be continued.) 








THE NEWCOMEN SOCIETY. 

At the first meeting of the session of the Newcomen 
| Society, held on October 16 at the Institute of Patent 
| Agents, Mr. C. F. Dendy Marshall delivered his Presi- 
dential Address, taking for his subject The Germs 
and Development of Some Mechanical Inventions. 
In the main his address dealt with the history of 
pumps and engines, and followed a well-beaten track. 
| In introducing his subject, he said, that before the 
| days of photography, illustrations for histories of 
| technical subjects had to be redrawn, instead of 
| being reproduced from the original source, and the 
process led to all kinds of unauthorised embellishments, 
distortions and omissions. One aim of his address, 
therefore, was to call attention to the earliest drawings 
known to exist of some important inventions. A 
number of these were thrown on the screen, while a 
selection of early printed books was on exhibition. 

Turning first to the Greek writers, Mr. Dendy 
Marshall said that there were only three who called 
for mention, Archimedes, Ctesibius, and Heron. Of 
the last, it appears we know far less than our fathers 
thought they did, and the long period of 1,000 years 
separates the life of Heron and the earliest-known 
manuscripts of his writings. The first printed edition 
of his “* Spiritalia,” was published in Latin in 1573. To 
him was due the first known application of heat to 
produce motion of fluids; he described a device for 
opening temple doors by the agency of heat, and he 
was the inventor of the wolipyle. This word means 
the doorway of olus, i.e., that of the cave in which 
the winds were kept, and its correct spelling is eolipyle, 
and not eolipile. It is a remarkable thing that the 
action of the xolipyle is misunderstood by ninety-nine 
people out of a hundred. It is usually stated that its 
motion is caused by the reaction of the atmosphere on 
the jet of escaping steam, whereas its motion is due 
to unbalanced pressures, and it would go round faster 
in a vacuum than in the air. The first writer to point 
out that steam being condensed in a vessel will form 
a vacuum and draw water up, appears to be Porta, 
who published a work in Latin in 1601. Of.de Caus, 
whose Les Raisons des Forces Mouvantes appeared in 
1615, more is often claimed than is justified. In this 
he dealt with many mechanical devices known at the 
time, and he demonstrated the force of steam under 
pressure, which, however, had often been done before. 
The story of his being considered mad was quite 
unfounded. He was, indeed, a successful designer of 
gardens and fountains. In 1629, Giovanni Branca, in 
a book published at Rome, described the first steam 
turbine, and suggested that it might be used for 
working stamps for providing drugs. This was the 
first machine worked by steam power designed to do 
a particular operation since Heron’s temple-door 
openers. The first book in English dealing with 
mechanics was Bishop Wilkin’s Mathematical Magick, 
published in 1648, and the first part of this was much 
on the lines of a modern elementary treatise. Other 
writers to which Mr. Dendy Marshall referred included 
Agricola, D’Acres, von Guericke, Boyle, Desaguliers, 
Papin and Savery, and the Marquis of Worcester. 
Papin was the first to propose the production of a 
vacuum under a piston by condensing steam, and he 
also invented the first practical and satisfactory 
safety-valve. Weighted plugs had been used pre- 
viously, but Papin added a lever and a movable weight. 
He employed it in connection with his steam “ digester,” 
but curiously he does not refer to its use as a safety 
valve, but proposed it as a means “to know the 
Quantity of the inward pressure.” As regards the 
descriptions of early steam engines, Mr. Dendy 
Marshall said, “‘ when reading these descriptions, we 
must try to put ourselves in the position of the writers, 
remembering that they were probably seeing, for the 
first time in their lives, an almost incredible and quite 
incomprehensible machine, worked by power generated 
within itself, and operated by the mere turning of cocks.” 











Tyre Factors 1n VEHICLE ContTROL: ErratuM.— 
We regret that a misprint occurred in the reprint in 
our last week’s issue of a contribution to the joint 
discussion on “‘ The Application of Science to the Control 
of Road Traffic ”’ at the Norwich Meeting of the British 
Association. The contribution was entitled “‘ Tyre Factors 
in Vehicle Control,’’ and was by Mr. F. G. W. King. For 
the word “ ible ” on the third line from the bottom 
of the third column on page 469, ante, read ‘‘ impossible.” 
The sentence in question should read: It is usually 
impossible to judge the soundness of the casing by 








outward inspection when the tyre is inflated. 
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THE INSTITUTION OF CIVIL 
ENGINEERS. 


Presidential Address by Mr. J. D. 


THERE was a time when we were inclined to place 
too much emphasis upon the word “ professional.” 
Now there is an evident desire amongst the most 
conservative of us to accept Tredgold’s definition, 
which is wide enough to include all who practise “ the 
art of directing the great sources of power in Nature 
for the use and convenience of man.” That definition 
was not made with any idea of excluding mechanical, 
electrical or any other branch of engineering, but the 
term “ civil engineer " came into use by way of distin- 
guishing the civilian from the military man. We now 
have on our roll (including all grades) nearly 11,000 
members, located not only within the British Empire, 
but also in foreign countries, yet we are conscious that 
this does not embrace all who come under Tredgold’s 
definition. In years gone by, when trade was good and 
the Empire was expanding, the engineering profession 
had no need to emulate the medical profession in 
guarding the interests of its members, but to-day we 
realise that there is more need for the Institution to 
act the part of the elder brother than ever before. 
We have inherited great honours; but we have also 
inherited great responsibilities, and one of them is to 
share with other engineers honours that belong to all. 
We all know that engineering work to be successful 
must be team work, and that an engineer’s assistants, 
whether indoor or outdoor men, are as essential to 
the success of a scheme as he is himself. Be it remem- 
bered, also, that co-operation with a contractor possessed 
of engineering knowledge and skill as well as capital 
is equally essential. By adopting the new by-laws and 
by widening our outlook on the profession as a whole, 
the Institution has taken a step which may go far to 
encourage a more comprehensive outlook and create a 
better understanding of the interests pertaining to all 
engineers. A further change which I welcome is the 
introduction of a journal which, while maintaining 
continuity with the previous publications of the 
Institution, will enable members to keep more closely 
in touch with the work that is being done to promote 
the science and practice of engineering. I take pride 
in the fact that this first number appears during my 
year of office as President, but this decision of the 
Council to publish it was made during the presidency 
of Sir Richard Redmayne, to whom, and to Sir Clement 
Hindley, we all owe a debt of gratitude for the long- 
sightedness and for the energy they displayed in 
working out the problems involved. 

At no time in the world’s history has the necessity 
for a good water supply been more universally recog- 
nised than it was in the later half of the nineteenth 
century. The ancient waterworks of the cities of 
Greece and Rome were used chiefly to supply water 
to public baths, fountains and pools, and in a few 
instances to the palaces of the rich, but house-to-house 
supply as we know it to-day was undreamt of. What 
we regard as the essential hygienic conditions of modern 
life were unknown even in the most celebrated cities 
during the Middle Ages ; indeed it is less than a hundred 
years since the first complete sewerage system in the 
world was designed and carried out by the elder 
Lindley, in 1843, for the city of Hamburg. 

Early last century English people suffered from 
cholera, typhoid fever and other infectious diseases to 
such an extent that those in authority became conscious 
of the fact that they were not free from responsibility 
for the manifestly unhygienic conditions which obtained 
in many parts of the country. The common people 
themselves were made to realise that the epidemics 
from which they had suffered were not acts of God, as 
they had too read‘ly assumed them to be, but were the 
result of failure on their own part to give heed to what 
we now recognise to be the inevitable laws of Nature ; 
and that freedom from disease accompanied the 
observance of these laws just as the converse brought 
suffering and death. The growth of their observance 


WatTson.* 


is reflected in the reduction of the death-rate during | alone either from sewage or from certain mixtures of 


the last fifty years. 


Various important Acts were placed on the Statute | putrefy, which would be classed as good according to 
Book from time to time, beginning with the Public | ordinary chemical standards and which might be 
Health Act, 1848. All served a good purpose, but the | discharged into a stream without fear of creating a 


greatest stride forward was made possible by the | nuisance.” 
distribution | statement upon which engineers might justifiably base 


construction of reservoirs, aqueducts, 


mains and equipment in our great cities to supply | 


water for the domestic and industrial needs of the 
inhabitants. The Local Government Board, acting as 
supervisor of public health, encouraged all local authori- 
ties to follow the example of large towns and introduce 
good potable water into their respective districts. This 
lead was followed, and by the end of the ‘sixties public 
opinion was almost unanimously in favour of spending 
money on water supplies and sewerage. 

When a cholera epidemic appeared in the early 
‘nineties the general public awakened to the necessity 
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| for more rigorous observance of hygienic laws. Petten- 
|kofer and Schenk in Germany and Professor Percy 
| Frankland in England had all proved that a stream 
| that had received sewage, and then flowed for miles 
over a rough bed absorbing dissolved oxygen as the 
result of being dashed from stone to stone on its way 
to the sea, formed an excellent illustration of the 
marvellous recuperative power of Nature. Far-seeing 
men like Sir Joseph Bazalgette, Sir Edwin Chadwick, 
Sir Robert Rawlinson, and Messrs. Baldwin Latham and 
Bailey Denton extolled the use of water as a vehicle 
for carrying all sorts of putrescible and other objection- 
able matter away from a town, though they deprecated 
its discharge into clean streams until it had been 
purified by percolation through suitable arable or 
pasture lands, and, where economically practicable, 
suggested direct discharge into the sea. 

The Royal Commission on Sewage Disposal which 
was appointed in 1898 under the chairmanship of 
Lord Iddesleigh, showed that the disposal of sewage 
into an adequate volume of clean water—both salt 
and fresh—was sound and proper not only on the 
grounds of efficiency and economy, but on strictly 
scientific principles. It would, however, be foolish to 
discharge a great volume of sewage into comparatively 
still water without making provision for the most 
complete mixing and bacteriological facilities to convert 
organic matter into simple harmless inorganic com- 
pounds, Indeed, quick and effective dispersion becomes 
essential, and it was to overcome one of the difficulties 
of such a case that the multiple outlet was designed 
and used in Toronto and the Boston and Passaic 
Valley. In Chicago a channel was built and subse- 
quently widened in order to dilute the sewage, a dilution 
equivalent to 4 cub. ft. of lake water per second for 
each thousand of the population connected with the 
sewers being used. For this to accord with the standard 
set by the Iddesleigh Commission, the volume of diluent 
should have been 10 times as great. More recently, 
treatment works to render the effluent fit to enter 
the canal, with ample provision for extension to meet 
future requirements, have been built, and the volume 
of diluent water abstracted from Lake Michigan has 
been considerably reduced. 

Apart from dilution, Royal Commission after Royal 
Commission expressed the opinion that the only other 
way to purify sewage was to irrigate land with it. 
In 1871, Thomas Hawksley recommended the Town 
Council of Birmingham to lay out a large sewage-farm 
in the valley of the Tame. But Parliament did not 
allow the Town Council to acquire the 1,000 acres of 
land which Mr. Hawksley regarded as necessary for 
this purpose, and it was not until the present Drainage 
Board was formed and his son Charles was authorised 
to prepare plans to support another Bill in 1897 that 
there was a prospect of the policy materialising. The 
Birmingham, Tame and Rea Bill became an Act of 
Parliament in 1897. The land acquired was being 
under-drained for irrigation, when I was bold enough 
to suggest to Mr. Charles Hawksley the advisability of 
building some bacteria-beds of the percolation type on 
a scale that would establish or condemn irrevocably 
the alleged power of the bacteria-bed to purify 
Birmingham sewage. He encouraged me to recommend 
the Drainage Board to build an installation of bacteria- 
beds capable of treating a large part of the sewage for 
which his scheme had been approved by Parliament. 

By the later days of the century Messrs. Dibden, 
Cameron and others had made considerable progress 
with septic tanks and contact-beds; indeed, the 
progress was so great that pressure was being brought 
to bear upon the Local Government Board by engineers 
and others to obtain reliable information to confute or 
to support their claims. The result was the appoint- 
ment of the Iddesleigh Commission, which sat for 
about seventeen years and issued nine most valuable 
reports which had the effect of placing sewage purifica- 
tion on a higher scientific plane than formerly. The 
first, dated 1902, stated, “‘ We are satisfied that it is 
practicable, uniformly, to produce by artificial processes 











* Delivered on Tuesday, November 5, 1935. Abridged. | 


sewage and trade refuse . . . effluents which will not 


This finding served as an ex cathedra 


recommendations; to build bacteria-beds to take the 
place of land. Had it not been for the decided views 
of the Royal Commission it is very doubtful whether 
the towns represented by the Birmingham, Tame and 
Rea District Drainage Board would have agreed to 
such a complete change of policy. This change-over 
was made, not because the Drainage Board regarded 
the principle of purification by land irrigation as bad, 
nor because they were dissatisfied with any part of 
the engineering works under construction, but because 
they felt it was their duty to see that the works under 
construction were made as good as it was possible to 








make them in the light of modern discoveries. 
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The Sheffield experience fifteen years later was even 
more noteworthy in view of the information which 
had been made available by the Iddesleigh Commis. 
sion in the interval. In December, 1905, the Local 
Government Board held an inquiry and finally approved 
of a contact-bed scheme for the treatment of Sheffield 
sewage. This work was completed and in full operation 
early in the year 1914, but it failed to give satisfaction ; 
the question of finding a remedy or a substitute for 
contact-beds occupied the attention of the Town Council 
forthwith. In 1922, as the result of successful tests on 
their own works by the late John Haworth and at 
Manchester by Messrs. Fowler, Arden and Lockett, the 
Town Council, with the approval of the Ministry of 
Health, resolved to incur the responsibility of substitu- 
ting bio-aeration for contact-beds. One cannot speak 
too highly of the public service rendered by Sheffield 
and of the example they gave to other local authorities 
by resolving to abandon inefficient works and to 
substitute bio-aeration only eight years after their 
contact-beds were brought into use. 

The attitude of the Local Government Board in 
approving this contact-bed scheme in 1905 was strictly 
correct, but it illustrates the need for what the Royal 
Commission had in mind when they suggested the 
initiation of a Central Authority, and it shows members 
of local authorities that they are not warranted in 
assuming that whatever is sanctioned by the Ministry 
of Health is necessarily the most expedient or the most 
economical. The Ministry make it clear that the 
responsibility for expenditure of public money rests 
primarily, if not solely, upon the local authority, 
whose business it is to engage an engineer in whom 
they have confidence to prepare a scheme which will 
give the best results for the least cost. It is not fully 
realised by the public that the Ministry’s approval of 
a scheme does not imply that it is regarded as the 
best that could be designed or the cheapest that could 
be devised, nor that it embraces the most up-to-date 
methods available. The Ministry put forward the 
recommendations of the Royal Commission without 
saying that they must be acted upon. Therefore there 
is a danger of the general public regarding these 
recommendations—now more than a quarter of a 
century old—as requirements where sanction to borrow 
money is concerned. Further, the public often assume 
that when sanction to borrow money for a specific 
scheme is granted by the Ministry, it becomes hall- 
marked (so to speak), and this assumption is accen- 
tuated when that sanction is given, subject to certain 
alterations to their engineers’ plans. 

As a matter of principle, purification by land 
irrigation is sound and still fairly popular. It has been 
carried on for more than 200 years at Craigentinny 
Meadows, Edinburgh, and it still obtains at Paris and 
Berlin. When the soil is suitable and when the area is 
adequate, it is safe to say that the effluents from it in 
normal weather will be fit to enter a river. Irrigation 
or downward intermittent filtration may therefore be 
regarded as a reliable process, but care should be 
taken to see that the process is not out of harmony 
with its surroundings. 

Contact-beds followed land irrigation, and possessed 
the merit of concentrating an unpopular work on a 
small area. They still exist and continue to perform 
the work for which they were designed, but they lost 
favour with the public when the Royal Commission on 
Sewage Disposal pronounced them less economical than 
percolating filters, contrasting the two methods by 
saying that 1 cubic yard of medium, used in the form 
of a percolating filter, was capable of performing the 
same duty as 2 cubic yards of medium used in the form 
of a contact-bed. 

Percolating filters are distinctly popular. This 
method of purification has a direct relationship to the 
contact-bed, but it produces a more consistently 
uniform effluent, it is more generally reliable, and the 
operating costs are less. It is not, however, free from 
potential and sometimes actual nuisance. Where the 
filters occupy a large area it is advisable to locate 
them as far from dwelling-houses as possible, for one 
cannot forget that there are recurring periods of close, 
warm, weather when the fly nuisance and nauseating 
odours become so oppressive that residents in the 
jocality complain. 

The bio-aeration or activated-sludge process prov ides 
the sanitary engineer with an important source of 
strength, when designing suitable works for spe ial 
cases. It is now established beyond question to be 
one of the most useful methods of sewage purification. 
It has proved itself to be scientifically sound, and 
when the plant is well designed, it is economical and 
freer from nuisance than any method yet discovered. 
It attempts to concentrate the process into the smallest 
possible space by bringing the sewage, the gelatinous 
growth, and the air into more intimate contact than 
is possible by any other known process of purification. 
At the same time it is too sensitive to be invariably 
reliable. . 
suddenly changes its character, as the result of 
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sudden inrush of troublesome trade waste, the efficiency 
is impaired. Indeed, in some cases complete stoppage 
to cleanse the plant is necessary. That it requires 
skilled attention to function successfully renders it 
unsuitable where works are necessarily small or isolated, 
but where conditions are suitable it supplies a want 
the value of which it is impossible to over-estimate. 

It has not been materially prejudicial to the solution 
of the sewage-purification problem that development 
has been comparatively slow—the sciences of biology, 
chemistry and engineering have worked harmoniously 
together, and the result has been sound and steady 
progress. My impression is that the next generation 
will do more to establish this science than the present 
generation has done. Development on the following 
lines is indicated :— 

(1) The adoption of more hygienic methods of 
sludge-disposal. (2) The adoption of methods to obviate 
smell and fly nuisance. (3) The adoption of more 
reasonable treatment of storm water. (4) Co-ordin- 
ation of Urban Districts in watersheds in order to 
minimise the number of sewage works and improve their 
character. (5) Establishment of a central authority, or 
extension of the powers of the Ministry of Health to 
embrace the duties of the Central Authority proposed 
by the Royal Commission on Sewage Disposal, 1898. 

In some districts the problem of sludge-treatment 
is made exceptionally difficult owing to trade wastes ; 
for example, in Bradford, where the predominating 
trades are associated with the woollen industries, the 
cost of sewage-treatment is 129-4d. per annum per head 
of population ; in Burton-on-Trent, which specialises in 
the production of beer, the cost is 190-8d.; but in nine- 
teen towns of England the average figure is 67-3d. 

When the Iddesleigh Commission issued their fifth 
report in 1908 they were not able to suggest a method 
of sludge disposal which had earned general approval. 
They suggested trenching into land; pressing for use 
as a fertiliser; pressing to facilitate burning; and 
dumping into the sea. With one exception they were all 
productive of complaints, and even that one—dumping 
at sea—was not favoured by several eminent men, on 
the grounds that we could not afford to throw away 
products containing fixed nitrogen to the value of no 
less than 16,000,0001. per annum. 

The war unfortunately brought the work of the 
Iddesleigh Commission to an end before it had the 
opportunity of investigating this question and before 
digestion had been tried on a large scale. After the war 
the Government appointed a Committee to investigate 
the recovery of sludge products from the economic 
standpoint, and that Committee expressed the definite 
opinion that ordinary tank sludge as it is usually given 
or sold to a farmer does possess sufficient nitrogen to 
give it a definite fertilising value; but they also 
suggested that nitrogen may be imported for less than 
the monetaryfvalue of sludge; in other words, the 
sewage-works must adjoin the farm if it is to pay. 

The chief merits of the sludge-digestion process may 
be stated briefly as follows :—(1) Removal of malodour 
effectively, and elimination of any tendency for the 
sludge to revert to its original condition ; (2) production 
of gas (chiefly methane) for power or light; and 
(3) reduction by 30 per cent. (by volume) of sludge as 
the result of fermentation and gasification. Before 
digestion was introduced it was found, in not a few 
cases, that the very liquid sludge, containing only 2 per 
cent. or less of dry solid matter, which emanates from 
the bio-aeration process was so bulky and troublesome 
to get rid of that it sometimes acted as a deterrent 
when a change from bacteria-bed treatment to bio- 
aeration was being considered. When, however, the 
digestion process was developed it was found that this 
liquid, or exhausted activated-sludge liquor, could be 
mixed with crude sludge to the advantage of both. 

Although this fermentation or digestion process had 
been operating at Birmingham for some years, the prac- 
ticability of utilising the available gas which was 
obviously being wasted did not occur to me until I 
visited a leper asylum near Bombay in 1919, where 
there were the remains of a small plant (1}-h.p.) which 
had been designed by Mr. C. Carkeet James. On 
returning to England, I obtained an opportunity to 
build a sludge-treatment installation at Birmingham, 
which delivered power gas to run a 35-h.p. engine. 
This, in turn, led Mr. H. C. Whitehead to build at the 
Birmingham main works the largest installation of its 
kind in the world. If the whole of the sludge from 
Birmingham sewage were utilised for the production of 
power-gas it would yield 12 million horse power-hours 
per annum as against 4$ million horse power-hours, 
which is the present output. 

One of the benefits accruing from bio-aeration which 
Was not contemplated when the activated-sludge 
method of purifying sewage was being lauded (between 
1915 and 1920) was its ability to free sewage from 
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of ordinary weak sewage and the resulting liquor was 
found to be entirely free from colloids and apparently 
from smell. After 12 years’ experience it is safe to 
say that the bio-flocculation process hardly ever fails 
to remove all smell from sewage; incidentally, this 
can be done practically without cost where bacteria- 
beds are employed to effect nitrification, owing to the 
fact that a bacteria-bed is capable of purifying double 
its normal volume of liquor when the sewage is devoid 
of colloidal matter. 

Now that both sewage and sludge can be economically 
deodorised on a great scale without giving rise to 
objectionable smell, it may be assumed that we have 
reached a stage when the general public will demand 
from local authorities works capable of giving a higher 
standard of service in this respect than hitherto. The 
fact that the digestion and fermentation process is 
accepted as hygienically sound and is generally practic- 
able is not prima facie evidence that we have reached 
the goal, but it is a great stride forward, and one which 
an engineer can recommend a local authority to adopt. 

That a local authority should incur the expense of 
purifying the whole flow of sewage in dry weather is 
accepted by everyone, and most people admit that 
three times that volume should be treated in like 
manner in time of rain, but how much more ought 
to be treated when rainfall is excessive is open to 
question. The volume is not laid down by statute, 
but the object of those who framed the law is quite 
apparent to all, and the recommendations made by 
the Royal Commission in 1908 have proved to be 
generally acceptable to Rivers Authorities and Fishery 
Boards; they have also had their influence upon 
Courts of Law. It is, however, of even more import- 
ance to the engineer when he is called upon to design 
a scheme that he should know what volume the Ministry 
of Health regard as essential. The Ministry have 
accepted the Royal Commission’s recommendations 
that local authorities should provide works capable of 
purifying three times the normal dry-weather flow, 
and that they should partially purify an additional 
three times the dry-weather flow before the surplus is 
allowed to flow uncontrolled to the river. If these 
recommendations were given effect to in the manner 
contemplated by the Commission our rivers would be 
much cleaner than they are. It is too readily assumed 
that storm-water, because it is chiefly rain-water, is 
always weaker than the ordinary dry-weather flow, 
but this is not so. 

Greater use should be made of automatic recorders 
to gauge (1) all the sewage arriving at sewage works ; 
(2) the volume undergoing full treatment up to three 
times the dry-weather flow; (3) the volume under- 
going partial treatment by the mechanical process of 
settlement only. Too little attention is given to the 
Ministry of Health’s declaration that “ in the absence 
of any special circumstance, overflow weirs should be 
fixed so as not to come into operation until the flow 
exceeds six times the dry-weather flow.” County 
Councils, who are the Rivers Authorities in the great 
majority of cases, rarely trouble themselves about it, 
and the Ministry take no steps to see that their views 
are enforced. 

The least costly item in building sewage-purification 
works is the construction of impounding tanks; yet 
there is a tendency to make storm-water tanks too 
small. The Royal Commission suggested that storm- 
water tanks capable of holding six hours’ normal dry- 
weather flow might be adequate, but this suggestion 
was made in 1908 when waterbound macadamised 
roads prevailed. To-day roads and backyards are 
more or less impervious, so that surface-water not 
only reaches a sewer in less time than formerly, but it 
contains more grease and organic matter than it did. 
Although the Royal Commission did not advocate the 
high standard set by the Public Health Act, 1875, 
their recommendations are regarded as reasonable, 
To-day, no authority is justified in curtailing the size 
or limiting the efficiency of a storm-water impounding 
tank merely because the Commission suggested when 
circumstances were different that its size might be 
limited to a six-hour capacity. 

In recent years, a great area in Middlesex was 
burdened by the problem of obviating the effect of 
rainstorms which invariably left behind septic solids 
to foul the beds of the rivers Brent, Crane, &c. For 
reasons of economy many of the local authorities had 
constructed their sewers on the separate system with 
a view to minimising the volume to be treated at their 
purification works. Sewage works difficulties were 
looked upon as burdensome enough without having 
to provide additional works to purify surface-water. 
This problem was still further magnified in some 
instances by encouraging manufacturers to build 
factories, knowing that facilities for dischargi 
trade-wastes into a common sewerage system al 
become essential. The County Council offered a 





smell. This was achieved by installing a bio-floccula- 
tion tank, in which the sewage-effinent from ordinary 
sedimentation-tanks was subjected to treatment for | 
about one-sixth of the time required for full treatment 


solution to both problems by accepting an obligation 
to treat not only the ordinary dry-weather flow of 
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per head of population, but six times that volume. 
This was accepted by the local authorities, and a Bill 
was promoted to give authority to the County Council 
to construct the necessary sewers and works. 

Some years ago, when speaking at Manchester, the 
Earl of Derby referred to the lack of co-ordination 
amongst local authorities, and said that within a 15- 
mile radius of Manchester Town Hall there were no 
fewer than 51 local authorities or companies supplying 
gas, 35 supplying water, 30 supplying electricity, 29 
providing tram and omnibus services, and no fewer 
than 100 controlling sewerage and sewage-disposal. 
Such figures have emphasised the need for action, and 
justified the Government in establishing the electric grid 
on a sound basis all over the country. A co-ordination 
to deal with sewerage and sewage-disposal was formed 
at Birmingham, when Mr. Joseph Chamberlain was 
Mayor of that city in 1875, and his lead has been 
followed by others both in England and America, the 
most recent development being in Middlesex. 

Of even more importance in this respect is the 
recent Report to the Minister of Health on Greater 
London Drainage, which was issued in March last. 
The engineers who signed this Report summed up 
their recommendations in the following terms :—(i) That 
all arrangements for sewage-disposal in and around the 
Metropolis should be co-ordinated and planned with 
regard to an area of 25 miles radius (or thereabouts) 
from Charing Cross. (ii) That for this purpose con- 
sideration should be given to a scheme whereby the 
whole of this area would be served by ten, or fewer, 
centralised disposal works. (iii) That, within this area, 
all further main sewerage and sewage-disposal works, 
or extensions of existing works, should be designed 
so as to conform with the foregoing. Of the 10 puri- 
fication works suggested it may be said that three are 
already in being: one at Heston and Isleworth 
(Middlesex), one at Barking, and one at Crossness. 
Others are receiving consideration from members of 
County and Town Councils adjacent to the Metropolis, 
who appreciate the wisdom of the suggestions con- 
tained in the Report, and the need for helping small 
towns that are too ready to encourage the erection of 
works or factories within their areas without realising 
that resulting trade-waste unmixed with a sufficient 
volume of domestic sewage is very difficult and expen- 
sive to purify. Rivers Boards, such as that of the 
West Riding of Yorkshire, have also emphasised the 
need for co-ordination, and their decided convictions 
are influencing public opinion. 

The nation owes a great deal to the Ministry of 
Health and to their engineers for the way in which 
they have guided local authorities in times of trouble 
and strengthened them in their efforts to obviate 
pollution of rivers, but there is still much to do before 
the goal is reached. The cure for river-pollution in 
an industrial country like ours cannot be effected by 
a single prescription. Trade-waste is often a dominat- 
ing factor, and it is a commonplace to say that there 
are no two sewages alike ; but it is equally true to say 
it of rivers, and it is impossible to frame a standard 
of purity which would apply to all cases. It would 
obviously be a waste of public money to insist upon 
the same standard of effluent from a city like Liver- 
pool, situated upon the estuary of a great river, as 
from a city like Birmingham situated on a river so 
small that the volume of the effluent is far in excess of 
the normal flow in the river itself. 

The Royal Commission recommended the establish- 
ment of a Central Authority to deal with both normal 
and abnormal cases all over the country. This sugges- 
tion has not so far been acted upon, That some 
authority other than the Courts of Law should have 
power to specify standards of purity in specific cases 
is admitted, but whether that authority should be the 
ad hoc body suggested by the Royal Commission, or 
whether it should be the Ministry of Health itself, is 
a matter of opinion. Personally, I think it should be 
the Ministry, provided it is given sufficient power and 
funds to set up a Research Department wide enough 
to include the excellent work which has been done in 
recent years under the egis of the Water Pollution 
Research Board, The duties and scope of such a 
Central Authority will require great consideration, but its 
establishment would help local authorities and engineers 
all over the country to bring about a better state of 
rivers and water-courses than we have had since the 
water-carriage system came into being. 








A New Unpercrounp Rartway Map.—The London 
Passenger Transport Board, 55, Broadway, Westminster, 
London, 8.W.1, have published a completely new type 
of poster map of the Underground Railway system 
serving the London central area. In place of the cus- 
tomary plain coloured circles to indicate the position of 
the stations, are small circular maps, some three inches 
in diameter, showing the streets adjacent to the station, 
and the position, in these streets, of the station entrances. 
Contrasting colours are employed for the individual lines, 
and the small station maps are coloured similarly, The 





sewage (including trade-waste) equal to 40 gallons 


‘ 


map is now being exhibited at all underground stations. 
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THE SCOTT - WINSLADE  SELF- 
CLOSING MECHANISM FOR LIFT 
DOORS. 


Lirt wells may be closed on each landing either by 
gates or doors, and the latter may be either of the 
sliding or swing patterns. It is, however, not always 
easy to find room for a sliding door when it is pushed 
back from the well opening, and the hinged door, if of 
the single type, may be a source of obstruction, and 
even ‘danger, when it is opened. 
it is true, to a certain extent be overcome by the use of 
double doors, which occupy less room when opened ; 
but unless these are arranged to work simultaneously 
the width of access to and from the cage is reduced and 
the movements of the passenger are obstructed, especially 
if he is carrying a bag or parcel, owing to the fact that 
he must make a half-turn or release the door and then 
re-grip it from the other side. This simultaneous move- 
ment of the two leaves of the door is, it is claimed, 
secured by very simple means by the use of the Scott- 
Winslade self-closing gear for which a patent application 
has been made. This has recently been placed on 
the market by Messrs. Marryat and Scott, Limited, 
75, Clerkenwell-road, London, E.C.1, and not only 
allows an easy entrance and exit from the lift, but 
gives that quiet operation which is generally desirable 
and is particularly essential in large blocks of flats. 

The general arrangement of this gear will be clear 
from Figs. 1 to4. The two doors, which are not shown, 
are secured to two steel rods a on each side of the 
frame by means of steel palms. These rods form the 


hinges and at their lower ends are cut away, so that a | 


helical channel is formed in them. The face of this 
helical channel rests on a pin, the latter being, in turn, 
fixed to a floor plate. The result is that when the door 
is opened the helix rides up the face of the pin, and 
when released tends to descend to the lower position 
under the action of gravity and close the door. The 
movement of one door is communicated to the other 
by extending the upper end of the rod through an 
ordinary bearing into a chamber formed above the 
transom. This chamber, which is of timber construc- 
tion of proportions corresponding to those of the 
door frame, may have its outer face flush either 
on the landing or on the well side, and is provided 
with a sheet-steel cover so as to facilitate inspection, 
and a metal base on which the mechanism itself is 
mounted. 


The upper end of the rod a, above the bearing, | 


carries a diamond-shaped link plate, b, to which a 
U-shaped bracket c is attached. This bracket is, in 
turn, attached to the rod d by set screws, so that the 
necessary adjustments can be made to secure the 


simultaneous movement of the two doors. The other | 


end of this second rod d is connected to the far door 
through a similar mechanism }' and c'. It will there- 
fore be clear that any movement of one door will be 
transmitted to the other and that both will open or 
close simultaneously. 

A smooth and gentle movement of the two doors 
throughout their travel is, it is claimed, ensured by 
the use of a dashpot. The position of this dashpot 
is shown at ¢ in Figs. 1 and 3, while its construction is 
illustrated in detail in Fig. 5. 
of a closed cylinder through which the rod d passes, 
and which is closed by two brass end caps. 
also be seen that the rod carries a piston f, the latter 
consisting of a leather cup washer which is held in 
position by a spring and collar and is secured to the 
rod d by a split-pin. The end caps of the cylinder are 
a push fit on the rod, and that at the left-hand end is 


provided with a locating pin which fits into a hole in| 


the transom. Any longitudinal movement of the 
cylinder is thus prevented, though at the same time the 
vertical and lateral movements, caused by the doors 
rising as they open and by the rotation of the rod, 
are permitted. The cup at the other end contains a 
vent through which the air can escape when the 
doors are opened and the rod d moves from left to 
right. On the other hand, to ensure a freer escape of the 
air during the first part of the closing moving, a vent 
g is provided in the cylinder itself. As the doors close, 
however, this is covered by the piston and the air 
remaining in the cylinder exerts a cushioning effect, 


since it can only escap» dlowly through the needle | 
Towards the end of the travel the doors | 


valve A. 
therefore close slowly and quietly, though the action is 
certain and positive owing to the influence of the 
hinges. 

The increasing installation of lifts which are operated 
by the passengers themselves renders it necessary 
that the doors operating on this principle shall be 
interlocked with the lift-driving gear, so that the cage 
can only be moved when the doors are closed, and so 
that the doors can only be opened when the cage is at 
the landing they serve. These conditions are fulfilled 
on the Seott-Winslade door by installing two plungers 
marked & in Figs. 1 and 3. These protrude through the 
lintel and at their lower ends are fitted with bolts, 





This drawback can, | 


As will be seen, it consists | 
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which engage with latches on the doors. These latches | 
jare provided with two openings, so that engagement | 
with the bolt is ensured even though the door may 
|not be quite closed. The upper ends of the plungers | 
jare connected by a strap to which a short length of 
|chain is attached. The other end of this chain is 
| connected to a counterweight lever which is mounted 
jon the shaft 7. As will be seen, the far end of this | 
| shaft is connected through a lever to a roller m. When | 
| the cage is opposite the doors an arm on it engages | 
| with the roller and rotates the shaft so that the plungers | 
|are lifted out of the catches and the doors can be| 
| opened. A further safety device is the cam shown at 
n in Fig. 3. When the doors are closed the upper part | 
of this cam makes contact with a small plunger and 
holds a switch in the main circuit on, so that the lift- 
motor circuit can be energised. When, however, the 
doors are opened the cam moves to the right, so that 
| the plunger drops, the switch is opened, and the lift 


cee be moved. 











VARIABLE-DISCHARGE ROTARY- 
DISPLACEMENT PUMP. 


| Iv cannot be gainsaid that the rotary displacement 
| pump has so many theoretical advantages that it is 
worth considerable attention to translate these advan- 
|tages into practice. The Cox rotary displacement 
pump illustrated in Figs. 1 to 4, on the opposite page, 
is @ recent development which possesses the desirable 
| characteristics of variable discharge, reversibility, 
| simplicity of construction, and ability to be started up 
free from load. The pump is manufactured by Messrs. 
Plenty and Son, Limited, Eagle Iron Works, Newbury, 








and is also made of a fixed-capacity type. The sectional 
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drawings, Figs. 1 and 2, show the variable discharge, or 
“ Universal,” type, as also does the external view of 
Fig. 3. The isometric view, Fig. 4, applies to both 
types. In considering the action of the pump it 
must be realised at the outset that it is shown in Figs. | 


|and 2 with the parts in the neutral position, that is, 


as set for no load starting. The driving shaft a, 


| with its sliding vanes } and c, is then concentric with 
'the ported rotor d, and the four sectors e are of equal 


volume, there being thus no displacing action. If, 
however, the casing f, in which the rotor revolves, is 
raised or lowered, it will be evident that thé rotor is 
eccentrically displaced relative to the driving shaft, 
and the sectors change in volume as the rotor revolves, 
thus providing the necessary suction and delivery 
effects. It follows from this that the discharge can 
be infinitely varied in amount from zero to full capacity, 
and that raising the rotor centre above that of the 
driving shaft gives a flow in one direction, whilst lower- 
ing it below that centre results in a flow in the opposite 
direction, the direction of rotation of the driving 
shaft remaining unaltered during reversal, and its 
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speed remaining constant during the changes in dis- 
charge. 

It will be noticed in Fig. 1 that the vane c extends 
right through the driving shaft, whilst vane } is appa- 
rently divided. Actually, the vane b also extends 
through the shaft, as will be clear from Fig. 4. The 
driving shaft a has a pair of slots cut at right angles 
through its enlarged central portion. Vane c is H- 
shaped and lies in one slot. Vane 6 is in two portions, 
with a scarfed joint, each half having a notch in the 
centre. When in place, the notches form a rectangular 
opening through which passes the crossbar of the 
H-shaped vane. There is ample clearance between 
the intersecting parts of the two vanes to permit either 
to slide freely in a diametral direction through the slots. 
Referring again to Fig. 1, it will be observed that the 
edges of the vanes are not tangential to the rotor but 
are set at an angle, and engage in inclined recesses 
in the rotor. These inclined edges of the vanes butt 
against the ends of the recesses to provide the drive 
for the rotor. The vanes are only subject to slight 
movement so long as the setting of the pump for a given 
discharge remains unaltered, but eccentric displacement 
of the rotor alters the position of the vanes in the 
recesses, and for this reason extra width is given 
to the latter. It will be noticed that the edges of each 
pair of vanes are inclined in opposite directions. The 
pump can thus be run in either direction of rotation 
to suit that of the driving unit, that is, different 
patterns for clockwise or anti-clockwise rotation are 
not needed, and the flow through the pump can be 
in either direction according to the upward or downward 
displacement of the rotor. 

The rotor is formed with a rectangular port in way 
of each sector between the vanes and rotates in a renew- 
able liner having openings of the hexagonal form 
shown in Fig. 2, in way of the suction and delivery 
branches. The two sides of the pump are sealed as 
regards the periphery of the rotor by the solid parts 
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, of the liner, and as regards its ends by the covers seen 
|in Fig. 2. These covers are recessed to take the part 
|of the enlarged driving shaft which is not slotted so 
| that they also form the seal for the sides of the vanes. 
| The seal between the sectors is formed by the broad 
| edge of the vanes so that the contact is not merely a 
| line. The pump is self-lubricating, the sliding faces of 
| the vanes in the shaft slots communicating with the 
| liquid being pumped and passing through the sectors. 
| The diametral movement of the vanes is small in amount 
and wear is stated to be negligible. The other details 
of the pump not discussed above can be made out from 
the sectional views, but the set screws at the top and 
bottom of the pump body in Fig. 1 may be noted. 
These act as stops for regulating the amount of traverse 
of the casing containing the rotor, or can be used for 
guarding the pump against accidental reversal when 
one-way working is required over long periods. From 
the external view given in Fig. 3, it will be seen that 
it is very compact, and with its driving unit requires 
little space, since reverse gear, clutches, &c., are not 
required. 

The economy of space is still more marked in the 
non-reversing, or ‘* General,” type. As the rotor in 
this type is not carried in a traversing cage, the body 
of the pump is cylindrical. To give some idea of dimen- 
sions, a “General” pump with suction and delivery 
branches of 24 in. bore, is 9} in. high and 12 in. wide 
over the flanges. It will pump 2,650 gallons of Diesel 
fuel oil at a delivery pressure of 40 lb. per square inch 
when running at 530 r.p.m. The variable delivery 
pump is particularly suitable for handling a variety 
of liquids, as its capacity can be regulated to suit the 
viscosity. Thus one pump may be made to serve 
various purposes. Similarly, should the viscosity of 
the particular liquid being handled vary, as with oil 
in cold weather, the capacity can be altered without 
fear of overloading. This type of pump is made in a 
number of sizes with a maximum delivery, at 100 
r.p.m., ranging from 0-42 ton to 104 tons per hour 
with a total head of 50 ft. At a head of 200 ft. the 
range is from 0-37 ton to 96-2 tons per hour, the 
deliveries in all cases being with Diesel oil of a viscosity 
of 40 seconds, Redwood No. 1, 100 deg. F. The 
pump has been employed on such differing liquids as 
spirit and petroleum jelly. The advantages of reversi- 
bility may .be illustrated by the use of the pump on 
such a vessel as an oil tanker, in which the pump can 
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draw from the store in loading and discharge at destina- 
tion, the functions of the suction and delivery pipes 
being transposed, and no change-over valves or by-pass 
pipes being required. The pump is normally con- 
structed for working pressures up to 500 Ib. per square 
inch, but, we understand, has been made for exceptional 
— for a working pressure of 2,000 Ib. per square 
inch. 








DEEP-WELL PUMPING STATION 
AT LEEK. 


For some years past the town of Leek, North 
Staffordshire, has been faced with difficulties regarding 
the supply of water, the shortage being rendered more 
acute both by the recent droughts and by the steady 
growth of the town which has not only increased as 
regards population but also industrially, dyeing and 
bleaching, which need a good water supply, being 
largely carried on. The previous supply was derived 
chiefly from springs which were taxed to their maxi- 
mum yield. This has now been augmented by a supply 
from a new deep-well pumping station which was 
formally opened on Thursday, October 3, and which 
has ample capacity not only for present needs but 
to meet considerable future demands. The station is 
situated at Poolend, about 1} miles to the north-west 
of Leek. Here a deep bed of red sandstone, which 
lies in a fold of millstone-grits and shales, was suggested 
by the late Dr. Herbert Lapworth, in 1931, as a promis- 
ing site. The sinking of a trial borehole verified this 
prediction, and the new well, finished in April, 1934, 
showed on a 15 days’ test a yield of 41,000 gallons per 
hour under continuous pumping, the water level being 
lowered only from 34 ft. to 41 ft. 3 in. below the surface. 
The total depth of the well is 400 ft. It is lined with 
plain tubing of 36-in. bore, to a depth of 72 ft. 7 in. 
below the surface ; below that is a length of 247 ft. 11 in. 
of perforated tubing of 33-in. bore, the final length of 
79 ft. 6 in. being 30 in. in diameter and being unlined. 
The yield, as given above, from a single borehole 
| of this size, may well rank as one of the highest 
| yet met with. The water is clear and of excellent 
| quality, having a permanent hardness of only 2-4, 
and a temporary hardness of 5-6. The borehole was 
sunk by Messrs. LeGrand, Sutcliff and Gell, Limited, 
Southall, Middlesex. 
| The pumping machinery, supplied by Messrs. The 
| Mirlees Watson Company, Limited, Glasgow, consists 
|of an electrically-driven multi-stage borehole pump 
| capable of delivering 30,000 gallons per hour against a 
total head of 341 ft. to one reservoir, or 20,100 gallons 
per hour against a total head of 426 ft. to another 
reservoir. The pump is situated approximately 
70 ft. below the engine-house floor, the flange of the 
suction pipe being some 30 ft. lower. An interesting 
feature of the plant is its automatic working. It can 
be set to pump for a pre-determined period at the end 
of which it will stop. Excessive surge or excessive 
pressure rise in the pumping main is guarded against 
by a self-closing valve which shuts before the current 
is cut off from the main pumping unit. This action 
prevents a reverse flow of water in the 23-mile pumping 
main, which might otherwise take place on the sudden 
stopping of the pump. The pump motor is controlled 
by a panel, circuit breaker, &c., on the main floor of the 
station, and the pumping unit, including the motor, 
filter, control valves and automatic self-closing valve, 
is placed in the borehole sump. The electric power 
is provided by the Electricity Department of the Leek 
Urban District Council, and is transformed from 11,000 
volts to 400 volts for power and 230 volts for lighting 
and heating. The transformer is sityated in a room 
in the engine house. The current consumption when 
pumping 30,000 gallons per hour at 341-ft. head, is 
approximately 60 units per hour. A 5-ton overhead 
crane is provided in the engine house, in which are 
also the necessary pressure gauge, Venturi meter, &c. 
The cost of the whole of the work is expected to be 
about 16,000/. The installing authority is the Leek 
Urban District Council, the water engineer for which 
is Mr. W. E. Beacham, M.Inst.M.C.E. The consulting 
engineers were Messrs. Herbert Lapworth Partners, 
25, Victoria-street, London, 8.W.1, with Mr. G. A. L. 
Stuart acting as resident engineer. 











a 
Tue InstirutTion or Navat Arcuirects.—The next 
annual meeting of the Institution of Naval Architects 
will open on April 1, 1936, and the Council of the Institu- 
tion will be pleased to consider papers on subjects relating 
to naval architecture and marine engineering. Such. 
offers should, if possible, be sent in by the close of the 
year. A joint summer meeting is to be held from 
September 14 to 19, 1936, in the United States, at the 
invitation of the American Society of Naval Architects 
and Marine Engineers. A number of other institutions 
eoncerned with naval architecture, both British and 
foreign, will also take part. Particulars of the pro- 
me will be issued in due course. The offices oft the 
nstitution are at 2, Adam-street, Adelphi-terrace, 
London, W.C.2. 
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TENDERS. 


We have received from the Department of Overseas | Ministry of Transport. 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 


of tenders invited by various bodies in the British posses 
sions and in foreign countries. The closing date of eact 
tender is stated below. Details may be obtained or 
application to the Department at the above address 
the reference number being quoted in each case. 

iviation Fuels, comprising : schedule No. 1—77 Octane 
standard fuel; schedule No. 2—88 Octane standarc 
fuel; and schedule No. 3-87 Octane standard fuel 
South African Railways and Harbours, Johannesburg 
November 25. (T.Y. 139.) 


lron and Steel Piping, seamless and welded, of diameters 


Argentine State Oilfields 
(T.Y. 5,428.) 


ranging from ] in. to 10 in. 
Buenos Aires; November 28. 
Solder, soft, 4 tons. 


Wellington, N.Z.; January 10, 1936. (T.Y. 5,432.) 


Steel Cabinets, 2,000, for housing one complete super- 
gas outfit, comprising two cylinders and one regulator, Ge 
Argentine State Oilfields, Buenos Aires ; November 


each. 
28. (T.Y. 10,191.) 
Water-Level Indicator and Recorder, electric. 


of Publie Works, Cairo, Egypt; November 30. (T.Y. 
10,195.) 
Transformers, three, 150-kVA, oil-immersed. Public 


Works Department, Wellington, N.Z.; December 17, 
(T.Y. 10,197.) 

Machine Tools, including belt planing machines and a 
precision lathe. Mechanical and Electrical Department, 
Ministry of Public Works, Cairo, Egypt ; December 7. 
(T.Y. 5,435.) 

Presses, two, for baling rice straw, and two petrol 
motors of at least 20 h.p. for operating the straw presses. 
Egyptian State Domains Administration, Cairo; No- 
saa, 30. (T.Y. 5,440.) 

Threshing Machines, two, not exceeding 44 ft. in width, 
and three portable engines of not less than 20 brake 
horse-power, or more than 40 brake horse-power. State 
Domains Administration, Cairo, Egypt; December 2. 
(T.Y. 5,444.) 

Structural Steelwork for extensions and improvements 
to railway workshops. Argentine State Railways, 
Buenos Aires ; —- 6. (T.Y. 5,445.) 








CONTRACTS. 


Messrs. HarRtaAnp anp Wotrr, Limirep, Belfast, 
have received an order from Messrs. Burns and Laird 
Lines, Limited, Clyde House, 52, Robertson-street, 
Glasgow, C.2, for three twin-screw motorships for their 
cargo and cattle trades. The vessels and their engines 
will be built at Belfast. 

THe Lonpon Mrpitanp anv Scorrish Ratway 
Company has ordered nearly 10,000 new passenger and 
goods vehicles for 1936, most of which will be constructed 
in the company's workshops at Derby and Wolverton. 
The programme comprises 687 passenger vehicles and 
9,235 goods wagons and vans. Of the latter, 50 30-ton 
bogie bolster trucks and 100 20-ton tube wagons are 
to be supplied by Messrs. Hurst, Nelson and Company, 
Limited ; 200 20-ton tube wagons by Messrs. Charles 
Roberts and Company, Limited ; and 350, 200, and 100 
20-ton hopper wagons, respectively, by Messrs. Metro- 
politan-Cammell Carriage, Wenes and Finance Company, 
Limited, Messrs. The Birmingham Railway Carriage 
and Wagon Company, Limited, and Messrs. Gloucester 
Railway Carriage and Wagon Company, Limited. 

Messrs. Toe Hunsier Enorne Company, Lrurren, 
Hunslet Engine Works, Jack-lane, Leeds, 10, have 
received an order from the War Office for a 56/62-h.p. 
Diesel locomotive for Singapore. It is of the 0-6-0, 
I-metre gauge type, and is fitted with a McLaren Diesel 
engine and Hunslet friction clutch and automatic pre- 
selective gear change. The firm has also under con- 
struction, at the present time, nine Diesel locomo- 
tives ranging from the new small 10/12-h.p. unit to a 
150/165-h.p. heavy shunting unit for Egypt. 


Messrs. Lew.anp Morors, Limrrep, Leyland, Lanes, 
have, amongst other orders, secured a contract for six 
of their “ Titan” passenger oil vehicles from Messrs. 
The Eastern Nationa! Omnibus Company, Limited, and 
for 15 of their “ Cub” passenger volieine from Messrs. 
The Lincolnshire Road Car Company, Limited. 








PERSONAL. 


Messrs. RichArpsons, WesTGARTH AND CoMPANY, 
Limtrep, Hartlepool, have recently concluded arrange- 
ments which give them the sole rights for the manufac- 
ture and sale of the Deptford self-cleaning rotary water 
strainer. 

Messrs. LATONA AND Hat, Limrrep, Rochester, 
Kent, have taken over the interests of Messrs. F. H. 


Post and Telegraph Department, 


Ministry 


ENGINEERING. 


BOOKS RECEIVED. 
Road Transport. 


: London: H.M. Stationery Office. 
1| Air Ministry. 
. and Memoranda. No. 1651. 
. OF THE AERODYNAMICS DEPARTMENT, 
i Puysicat LABORATORY. 
Experiments on Servo-Rudder Flutter. 
Duncan and D. L. Exuis and A. G. Gapp. 
2s. net.}] No. 1654. 


ceptors. 

. Warsor. [Price 2s. net.] No. 1655. 
Measurements of Turbulence. By Dr. H. C. H 
Townenpd. [Price 9d. net.] 


ery Office. 
Ministry of Health. Housing Act, 1935. Memorandum A. 
[Price 4d. net.] Memorandum B. The 
Prevention and Abatement of Overcrowding. [Price 
6d. net.) Memorandum C. The Redevelopment of 
Overcrowded Areas. [Price 2d. net.] Memorandum D. 
Financial Provisions. [Price 2d. net.) Memorandum 
EB. Consolidation of Housing Contributions and Ac- 
counts. [Price 4d. net.) London: H.M. Stationery 
Office. 
Die Brennkraftmaschinen. 11. Gasmotoren, Gaserzeuger 
und Motoren fiir fliissige Brennstoffe mit Ausnahme der 
Schifediesel-, Automolil- und Flugmotoren. By Pro- 
ressor P. Meyer. Berlin: Walter de Gruyter & Co. 
[Price 1-62 marks.] 
Department of Scientific and Industrial Research. Report 
of the Forest Products Research Board for the Year 


1934. London: H.M. Stationery Office. [Price 
ls. 6d. net.) 

Technokratie Weltwirtschaftskrise und ihre endgiiltige 
Beseitigung. Vienna: C. Barth Verlag fiir Wirtschaft 


und Architektur. 

A Textbook of Physics. By E. Grimsent. Edited by 
Dr. R. Tomascuex. Authorised Translation from 
the Seventh German Edition by Dr. L. A. Woopwarp. 
Volume V. Physics of the Atom. London and Glasgow : 
Blackie and Son Limited. [Price 17s. 6d. net.] 

Tools of To-morrow. By J. N. Leonarp. London: 
George Routledge and Sons, Limited. [Price 12s. 6d. 
net.] 

Design of Concrete Structures. By Proressors L. C. 

UreuuartT and C. E. O'Rourke. Third edition. 

London : McGraw-Hill Publishing Company, Limited. 

[Price 25s. net.] 

Press Work Pressures. By C. W. Lucas. 

McGraw-Hill Publishing Company, Limited. 

24s. net.] 


London : 
[Price 











NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Trade.-There are indications of im roving 
conditions in the Welsh coal trade this week. Although 
stormy weather has continued to delay the arrival of 
steamers, ample tonnage is available at easy freights to 
carry all the coal that can be shipped for the present. 
There was a further recovery in the exports of coal last 
week, and it is hoped that it will be possible to achieve 
even higher figures in the current bod and to maintain 
substantial levels to the end ofthe year. During this time 
it is hoped that it will be possible further to reduce the defi- 
ciency in coal and coke shipments abroad, which, including 
bunkers, stood at 595,000 tons for the year to Novem- 
ber 3. The labour outlook seems to have improved 
a great deal, and last week-end the leaders of the miners 
appealed to the owners of the Nine Mile Point collieries, 
which were closed as the outcome of the recent “ stay 
in ” strikes, to reopen them, the miners giving an assur- 
ance that there would be no repetition of the “ stay in ” 
strikes, or of any other form of unjustifiable action to 
hold up work. The Nine Mile Point collieries were 
accordingly reopened on Monday, and have already 
regained fairly substantial outputs, although it will 
take some little time to place them in a comfortable 
—— This fact is a good help to the Monmouthshire 
»ranch of the coalfield, which is called upon to supply 
so much extra coal for the Egyptian State Railways. 
There is still a shortage of wrought through coal, smalls 
and sized classes, and for these premiums are demanded, 
especially for certain types of sized coals which command 
2s. to 3s. per ton over the scheduled minimum prices. 
Large coals are also being sold fairly readily, and if 
sufficient coal can be produced, there seems little doubt 
that there will be ample tonnage available to carry it 
away. The anthracite branch of the Welsh coal trade 
is completing, as rapidly as possible, the last cargoes 
for shipment to the Canadian St. Lawrence ports, it 
being necessary to get the last vessel of the season dis- 
patched by about November 10 in order to reach Montreal 
or other ports liable to be icebound in time for discharge. 
and to load and get away before the St. Lawrence is 





Hayward-Latona Engineering Company, Limited, Peck- 
ham, London, 8.E.15, who, it was pointed out on page 464, 
ante, supplied freezing plant for the Tir John North 
Power Station. The principals of the firm and most of 
the workmen, together with the main portion of the 
plant, have been transferred to new works at Rochester 
in association with the old-established firm of Mesars. 
James Hall and Sons, Limited, Blue Bear Foundry, 
Rochester. 

Messrs. Rercuwautp (Lonpon), Limrrep, 120, Moor- 
gate, London, E.C.2, have been entrusted with the sale 
in Great Britain and Ireland of the tube products manu- 
factured by the Mannesmann Tube Works, Komotau, 


declared closed for the winter, early in December. It 
seems also that there is not quite so much eagerness for 
a strike in the South Wales district. even if the coming 
ballot of the miners on the demand for 2s. per shift extra 
wages decides in favour of a national strike on the subject. 
It is quite probable that the miners will prefer to wait 
until next April or May, rather than commence any long 
struggle in the winter season. 

Iron and Steel Trade.—Conditions in the iron and | 
steel trade have generally well maintained recent levels. 
The course of operations at the new Dowlais works at 
Cardiff has necessitated a temporary check in the produc- 
tion of pig-iron, which has been so much improved of 
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for supplying the furnaces. Imports of iron ore were 
recently suspended for a month, as it will be necessary 


I Experimental | to reduce the stocks to as low a level as possible while 
Work _on Roads. Report for the Year 1934 of the | the new plant is being installed. 
- Experimental Work on Highways (Technical) Committee. | on Monday, Mr. 


Neville Chamberlain outlined the 


I [Price ls. 6d. net.) | programme of railway, road, shipping, and other exten. 
Aeronautical Research Committee. Reports | sive works, and intimated that the orders would, as far 
Comparative Measure-| as possible, and other thin, 
ments of Turbulence by Three Methods. By Tue Starr | the distressed areas, of whic 
NATIONAL | one. 
[Price ls. 3d. net.] No. 1652. | the reconstructed Dowlais works, it was recently noted 
By Dr. W. J. | that the first cargo of wire rods from the new rod mills of 
: [Price Messrs. Guest, Keen and Nettlefolds, at Cardiff, had been 
Spinning of a Bristol Fighter | dispatched. 
Model, including Effect of Wing Tip Slots and Inter-| rod mills are only engaged one shift, and on completion 
By H. B. Irvine, A. 8S. Batson, and J. H.| it is understood that the change over from the Rogerstone 
Statistical | mills will take place. 


being equal, be placed in 
South Wales is classified as 
In addition to the contemplated early opening of 


Pending the completion of the works, these 


South Wales is also greatly 
stimulated by the prospect of the reconstruction of the 


London: H.M. Station-| Ebbw Vale iron and steel works by the new owners, 


Messrs. Richard Thomas and Company, Limited. The 
work will occupy some time, but it will provide a great 
deal of employment in the district, and will call for 
much material to be made at other works in the district. 








NOTES FROM THE NORTH. 


Wednesday. 


Scottish Steel Trade.—The steady improvement which 
has been noticeable in the Scottish steel trade during 
the past few weeks continues and makers are so well 
supplied with specifications that active .conditions are 
now assured for the remainder of the year. The current 
demand is of an all-round character and the general 
outlook is very satisfactory. The number of orders 
placed recently for new tonnage has considerably improved 
the prospects of the shipbuilding industry, and steel- 
makers are now being called on for quite a large quantity 
of material. From other directions, also, comes a steady 
demand, and steel makers are being pressed for delivery 
of sections for structural work. In the black steel- 
sheet trade there is an increasing demand for sheets for 
the home market and the output is considerable. Export 
orders are again reported as a shade better, but gal- 
vanised varieties continue rather dull. Prices are very 
firm all round, and the following are to-day’s market 
quotations :—Boiler plates, 91. 5s. per ton; ship plates, 
8l. 15s. per ton ; sections, 81. 7s. 6d. per ton ; black steel 
sheets, } in., 81. 15s. per ton, and No. 24 gauge, III. 5s. 
per ton, in minimum 4-ton lots; and galvanised corru- 
gated sheets, No. 24 gauge, in minimum 4-ton lots, 
131. 5s. per ton, all delivered at Glasgow stations. 
Malleable-Iron T'rade.—In the West of Scotland mal- 
leable-iron trade a good steady demand is general and 
the re-rollers of steel bars have also been doing very 
much better of late. Competition is not so keen at 
present and the flow of orders has been much more 
satisfactory. Prices are firm and are quoted as follows : 
Crown bars, 91. 15s. per ton fer home delivery, and 
9l. 58s. per ton for export; and re-rolled steel bars, 
8l. 12s. per ton for home delivery, and 7l. 10s. per ton 
for export. 

Scottish Pig-Iron Trade.—There has been no falling-off 
in the demand for Scottish pig-iron during the past 
week and every ton being turned out is rapidly taken 
up. The position to-day is extremely satisfactory. 
The following are the current market quotations: 
Hematite, 73s. 6d. per ton, and basic iron, 70s. per ton, 
both delivered at the steel works ; and foundry iron, No. 1, 
72s. 6d. per ton, and No. 3, 70s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending 
last Saturday, November 2, only amounted to 418 tons. 
Of that total, 160 tons went overseas and 258 tons coast- 
wise. During the corresponding week of last year the 
figures were 310 tons overseas and 141 tons coastwise, 
making a total shipment of 451 tons. 
Shipbuilding.—There has been a decided improvement 
in the outlook of the Scottish shipbuilding industry 
during the past month through the placing of quite a 
number of important contracts of different kinds. The 
orders reported are : 24 vessels to be built on the Clyde, 
4 on the Tay, and 1 on the Forth. The Clyde contracts 
include five vessels for the Admiralty—a cruiser of 9,000 
tons displacement to be built by Messrs. Fairfield Ship- 
building and Engineering Company, Limited; two 
destroyers to be built by Messrs. John Brown and 
Company, Limited, Clydebank; and two destroyers to 
be built by Messrs. Yarrow and Company, Limited, 
Scotstoun. Each of these destroyers will have a dis- 
placement of about 1,400 tons and they will be fitted 
with high-pressure water-tube boilers and geared turbines 
developing about 36,000 h.p. It is of great interest 
to note that after a very lean spell, work at the various 
shipyards has been gradually increasing, and not only is 
the industry on the Clyde very much better off for work, 
but shipbuilders on the Tay and the Forth are also 
now well supplied with contracts. The output for the 
month of October amounted to 13 vessels of 35,356 tons, 
made up as follows : 


The Clyde son ... 7 Vessels 30,220 tons 

The Forth ae os us 1,940 

The Tay = wi = we 2,025 

The Dee —_ a a in 1,171 
Total 13 vessels 35,356 tons 


The Clyde total is the best monthly total for the year 
to date and makes the year’s total 54 vessels of 157,1 17 
tons. 

Shipbuilding Contract for Aberdeen.—In addition to 








Czechoslovakia. 


late, owing to the required reconstruction of the plant 


the new contracts reported above, Messrs. Alexander 





In his speech at Cardiff 
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Hall and Company, Limited, Aberdeen, have just booked 
an order for two non-propelled hopper barges, each 
capable of carrying 2,000 tons. These vessels, which are 
for Messrs. the Tilbury Contracting and Dredging 
Company, Limited, London, will be 190 ft. in length, 
and will be fitted with 20 large doors operated by stud 
link chains worked off two specially-designed winches. 

L.M.S. Wagon Contract.—Messrs. Hurst, Nelson and 
Company, Limited, Motherwell, have received an order 
from the London, Midland and Scottish Railway Com- 
pany, for fifty 30-ton bogie bolster trucks and one 
hundred 20-ton tube wagons. 

Electric Crane Order for Renfrew.—Messrs. Babcock 
and Wilcox, Limited, Renfrew, have just received an 
important contract, valued at about 35,0001., for 14 elec- 
tric dockside jib-cranes for the South African Railways. 

Maiden Voyage of the “Queen Mary.”—Official 
announcement is made by Messrs. Cunard White Star, 
Limited, that the maiden voyage of the Queen Mary, 
now being completed at Clydebank, will take place 
from Southampton and Cherbourg on Wednesday, 
May 27 next. On the return voyage the vessel is 
scheduled to sail from New York on Friday, June 5, 
for Cherbourg and Southampton. All the main struc- 
tural work of the 73,000-ton liner was completed some 
time ago and it is the decorations, fittings, and furnish- 
ings of the nger accommodation which are now 
being pushed forward with all speed. The vessel is 
expected to be ready to leave the Clyde in the month 
of April. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The situation in the Cleve- 
land pig-iron trade is little changed. Much of the output 
of the blast-furnaces continues to be conveyed, in its 
molten state, for use at makers’ own consuming depart- 
ments, and the remainder of the make is taken up— 
mostly by British users—as soon as it has been converted 
into pig for the purpose of distribution. Stocks no 
longer exist and expansion of demand can be met only 
by enlargement of production. Makers have disposed 
of as much of their output as they care to sell. Rise in 
values is inevitable, and ironmasters are disinclined to 
discuss new business. They have no need to seek 
overseas trade, and are not disposed to quote for shipment 
to foreign destinations. At the time of writing, fixed 
delivery prices are at the level of No. 3 quality of iron at 
67s. 6d. for local purposes, 69s. 6d. for supply to North 
of England areas beyond the Middlesbrough zone. 
67s. 3d. to Falkirk, and 70s. 3d. to Glasgow. 

Hematite.—Producers of East Coast hematite iron 
are in a position to take a firm stand. Little of their 
output is available for the market, and their stocks are 
either sold or needed for early use at their own steel 
works. The requirements of British customers absorb 
production, and makers are well sold. Under such 
conditions they are indifferent to export trade, and are 
not disposed to quote for shipment to foreign destinations. 
Merchants are anxious to negotiate with buyers abroad, 
and manage to make occasional sales to Continental 
customers despite impediments to export business. 
Deliveries to local users and to British firms at a distance 
are likely to increase further. Market quotations are 
strong, on the basis of No. 1 grade of iron at 71s. for 
on Tees-side, 72s. delivered to Tyneside, 73s. 6d. 


use 


28. 


delivered to various parts of Northumberland and 
Durham, 78s. 6d. to the Sheffield area, and 74s. to 
Scotland. 


Foreign Ore.—Negotiations in forei ore are still 
suspended owing to the unsettled state of the freight 
market. Quotations are at present unobtainable, but it 
is quite realised that buyers will have to pay advanced 
figures when they re-enter the market. 

Blast-Furnace Coke.—Buyers of Durham blast-furnace 
coke are more in evidence than of late, and sellers, while 
anxious to arrange new contracts, are inclined to hold 
out for rather better terms than have been obtainable 
recently. Though consumers claim they can buy at 
less, makers ask 19s. for good medium qualities delivered 
to Tees-side works. 

Manufactured Iron and Steel.—Semi-finished and 
finished iron and steel manufacturers have a lot of work 
to execute, and report substantial inquiries in circulation. 
Makers: of semi-steel, though running plant at capacity, 
are unable to satisfy demand of re-rollers, with the result 
that the quota for use of foreign material has had to be 
increased. Sectional steel manufacturers are turni 
out heavy tonnage, and producers of shipbuilding 
requisites are better employed than for a considerable 
time, while sheet manufacturers have fairly good order 
books. Subject to the usual rebates, the principal quota- 
tions for home consumption are :—Common iron bars, 
9. 128. 6d.; packing (parallel), 8/.; packing (tapered), 
10l.; steel billets (soft), 52. 12s. 6d.; steel billets 
(medium), 71. 28. 6d.; steel billets (hard), 71. 12s. 6d. ; 
iron and steel rivets, 111. 10s. ; steel boiler plates, 91. 5s. ; 
stee] — plates, 81. 15s. ; steel angles, 81. 7s. 6d.; steel 
joists, 82, 15s.; heavy sections of steel rails, 81. 10s. 
for parcels of 500 tons and over, and 91. for smaller 
lots; and fish plates, 121. 10s. Black sheets (No. 24 
gauge) are 11l. 58. for delivery to home customers, and 
%. 108. f.0.b. for shipment abroad ; galvanised corru- 
gated sheets (No. 24 gauge) are 13l. 5s. for delivery to 
home customers, 111. 10s. f.o.b. for shipment overseas. 

Scrap.—Consumers of iron and steel scrap readily 
pay recognised market values. Varieties in most demand 
are becoming scarce. Light cast-iron is fully 44«., and 


merchants are inclined to hold out for a rather higher 


figure. 


Heavy cast-iron is steady at 52s. 6d. Up to 
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metal, but the general quotation is in the neighbourhood 
of 55s, The quotation for heavy steel remains at 52s. 6d., 
and consumers are not disposed to pay a higher figure, 
but merchants will sell only from hand to mouth at the 
price. 

Imports of Iron and Steel.—-Monthly returns of the 
Tees Conservancy Commission show that imports of iron 
and steel to the River Tees in October amounted to 
3,345 tons, compared with 2,493 tons in September and 
4,184 tons in October last year. Unloadings last month 
comprised 672 tons of pig-iron, against 182 tons in the 
previous month ; 1,986 tons of semi-finished steel, which 
is 10 tons less than in September; and 687 tons of 
finished steel, compared with 315 tons in the previous 
month. For the past twelve months imports of iron 
and steel totalled 49,399 tons, compared with 46,243 tons 
in the corresponding period a year ago and 54,564 tons 
jn the corresponding period immediately before the war. 

Tees Iron and Steel Shipments.—Total shipments of 
iron and steel from the River Tees in October reached 
51,573 tons, and were the largest in any month since 
April. Of the clearances, 11,127 tons were pig-iron, 
451 tons manufactured iron, and 39,995 tons steel. 
Coastwise loadings of pig-iron amounted to 7,221 tons, 
and cargoes for shipment abroad to 3,906 tons; and 
coastwise clearances of manufactured iron to 188 tons, 
and shipments to foreign destinations to 263 tons ; while 
coastwise loadings of steel amounted to 15,026 tons and 
shipments to overseas customers reached 24,969 tons. 
Once more Scotland was by far the | t purchaser 
of pig, accepting 6,092 tons, the Union of South Africa 
coming second with no more than 757 tons. Persia, 
with an import of 82 tons, was the principal buyer of 
manufactured iron. Among the main customers for 
steel were : the Union of South Africa, 9,237 tons ; India, 
3,283 tons; Denmark, 2,751 tons; Argentina, 1,834 
tons; Persia, 1,762 tons; and Portuguese East Africa, 
1,016 tons. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Prospects are exceptionally bright. 
Sheffield works will benefit considerably if the proposal 
to electrify the L.N.E.R. line from Manchester to Shef- 
field is carried out, and other big schemes of railway 
reconstruction are put into effect. For a long time local 
firms have specialised in the production of high class 
steels used in the manufacture of all types of electrical 
equipment. These concerns are already doing big 
business in connection with electric power developments, 
not only in this country but abroad. Boom conditions 
—though they are not desired—are likely to arise in the 
production of raw and semi-finished materials. Through- 
out the year large batteries of furnaces have been turning 
out record tonnages. According to the latest statistics 
a new record was established in September. During that 
month—25 working days—the output of this area was 
122,800 tons, as compared with 102,400 tons in August, 
and 106,500 tons in September, 1934. The previous 
monthly record output was held by March, 1934, for 
which the tonnage was 124,500 for 27 working days. 
The daily average tonnage in September, 1935, was 
4,912 tons as compared with 4,611 tons in March, 1934. 
The heavy machinery and engineering trades have 
better order books. Business in railway rolling stock is 
opening out. Among the latest inquiries in circulation 
are those from the New Delhi Railway Board for various 
types of wagons, and from the South Indian Railway for 
steelwork for bridges. An inquiry has also been received 
from India for seventy thousand pairs of horse shoes. 
Works producing shipbuilding steel, forgings and castings 
are busier. An improving trade is being done in heavy 
crushing and grinding machinery. Road-making deve- 
lopments are likely to call for a large variety of Sheffield- 
made plant, including cement and concrete-making 
machines, rollers, elevators, trench diggers, and tools. 
Makers of automobile steel and accessories report no 
diminution in the demand. In fact, some works are 
having difficulty in coping with the influx of orders. 
Among the accessories in active request are crankshafts, 
gear boxes, and clutch plates. The need of aircraft engine 
parts is steadily increasing. Agricultural requirements 
of machinery parts and tools reach seasonal dimensions. 
The light foundries are busy. Building trade needs show 
a fi r increase. ; 

South Yorkshire Coal Trade.—Business in most classes 
of coal is improving. Inland requirements show an 
appreciable increase. The export position has developed 
favourable features. More inquiries are in circulation. 
The local iron and steel trades are consuming increasing 
tonnages of industrial fuel. Steam coal is selling well. 
Forward buying of smalls and nuts is more extensive. 
The house coal market shows more life. Prices have 
increased by ls. to 2s. per ton. ‘In some areas this 
increase has had the effect of retarding forward business. 
Foundry and furnace coke are steady. Gas coke is 
selling better. Quotations are : Best branch hand _ 
248. to 258. ; Derbyshire best house, 19s. to 22s. ; rby- 
shire best brights, 17s. 6d. to 19s.; best screened nuts, 
17s. to 188. ; small screened nuts, 16s. to 16s. 6d.; York- 
shire hards, 17s. 6d. to 18s. ; Derbyshire hards, 17s. 6d. 
to 18s.; rough slacks, 8%. to 9s.; nutty slacks, 7s. to 
8s. 6d. . . 











Tae Instrrvtion or Exvecrricat Encineers.-—The 
Electrical Engineers’ Ball for 1936 will be held at 
Grosvenor House, Park-lane, London, W.1, on Friday, 
February 14, 1936, the day after the annual dinner of the 
Institution of Electrical Engineers. Any surplus after 
defraying the cost of the Ball will be handed over to the 





Benevolent Fund of the Institution. 


56s. 6d. has been paid for one or two odd lots of machinery 


NOTICES OF MEETINGS. 





INsTITUTION OF MECHANICAL ENGINEERS.—To-night, 
7 p.m., Storey’s-gate, 8.W.1. Informal Meeting. ‘ Geo- 
metrical Constraints,” to be introduced by Dr. W. N. 
Bond. East Midlands Branch: To-night, 7 p.m., The 
College of Technology, Leicester. Joint Meeting with 
THe Leicester Association oF ENGINEERS. “ Air 
Conditioning,” by Mr. A. Galbraith. Scottish Branch : 
To-night, 7 p.m., Robert Gordon’s College, Aberdeen. 
Address by the President. South Wales Branch : Thurs- 
day, November 14, 6 p.m., The South Wales Institute of 
Engineers, Cardiff. ‘* Television,’’ by Captain A. D. G. 
West. 


InstitruTE or Mertats.—-Sheffield Local Section: To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. ‘‘ Rolled Gold and its Industrial Applications,” 
by Mr. E. A. Smith. Scottish Local Section: Monday, 
November 11, 7.30 p.m., The Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow, C.2. Chairman's Address by Mr. J. W. Donald- 
son. Swansea Local Section: Tuesday, November 12, 
6.30 p.m., The Y.M.C.A., Swansea. Chairman’s Address, 
by Mr. Roosevelt Griffiths. North-East Coast Local 
Section : Tuesday, November 12, 7.30 p.m., Armstrong 
College, Newcastle-upon-Tyne. Joint Meeting with the 
Newcastle Branches of Tux Society or Cuemican Inpus- 
TRY and Tae InstrruTe or Cuemistry. “The Manu- 
facture of Zinc,” by Mr. Stanley Robson. 


InstiTuTION oF ELscrrica, Enainegrs.—North- 
Eastern Section : Monday, November 11, 7 p.m., Arm- 
strong College, Newcastle-upon-Tyne. “ Equipment 
and Performance of Steel-Tank Rectifier Traction Sub- 
stations Operating on the Underground Railways of the 
London Passenger Transport Board,’ by Mr. A. L. 
Lunn. Institution: Monday, November 11, 7 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Informal 
Meeting. Discussion on “‘ The Electric House from the 
Electric Point of View,” to be opened by Mr. W. E. 
Warrilow. Hast Midland Sub-Centre : Tuesday, Novem- 
ber 12, 6.45 p.m., Loughborough College, Loughborough. 
“The Engineer Administrator,” by Mr. E. 8. Byng. 
North-Midland Centre; Tuesday, November 12, 7 p.m., 
The Hotel Metropole, King-street, Leeds. “‘ Design 
Data in Rural Distribution Lines,’ by Mr. R. Dean. 
Scottish Centre : Tuesday, November 12, 7.30 p.m., The 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow, ©.2. ‘* Recent Pro- 
gress in Induction Motor Construction,” by Mr. L. H. A. 
Carr. Transmission Section : Wednesday, November 13, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. In- 
augural Address by the Chairman of the Transmission 
Section, Mr. W. Fennell. Hampshire Sub-Centre : Wed- 
nesday, November 13, 7.30 p.m., The University College, 
Southampton. “Electrical Developments in the 
U.S.S.R.,”" by Mr. A. Monkhouse. Institution ; Friday, 
November 15, 6 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Joint Meeting with Tue INstTrruTIoN or 
MECHANICAL ENGINEERS, THe INsTITUTION OF NAVAL 
Arcuitects, and Tue British Section or Tue Socikrh 
pEs InGfntEuRs Civits DE FRANCE. Lecture : “‘ Technical 
Peculiarities of the Liner Normandie,’’ by Mr. J. Marie, 
to be delivered by Mr. P. de Malglaive. Dundee Sub- 
Centre : Friday, November 15, 7.30 p.m., The University 
College, Dundee. ‘‘ Laws Concerning the Cooling of Elec- 
trical Machinery by Fluids,” by Mr. R. Royds. 


Royat Instrrution.—Tuesday, November 12, 5.15 
p-m., 21, Albemarle-street, W.1. ‘‘ Physical Astronomy,” 
by Sir James Jeans. Friday, November 15, 9 p.m. 
‘* Synthesis of a Natural Colouring Matter,” by Mr. Robert 
Robinson. 


INsTITUTION oF Crvit, ENGINEERS.—Tuesday, Novem- 
ber 12, 6 p.m., Great George-street, 8.W.1. Ordinary 
Meeting. “ The Behaviour of Reinforced-Concrete Piling 
During Driving,” by Dr. W. H. Glanville and Messrs. 
G. Grime and W. W. Davies. Wednesday, November 13, 
6 p.m. Informal Meeting. “ The Duties and Responsi- 
bilities of the Resident reinsee,” by Mr. A. F. 8t. J. 
Kinsley. Birmingham and District Association: Thurs- 
day, November 14, 6 p.m., The James Watt Memorial 
Institute, Birmingham, 3. ‘‘ Some Aspects of Modern 
Aircraft Design,” by Dr. H. Roxbee Cox. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre : Tuesday, November 12, 7.30 p.m., The Geisha 
Café, Hertford-street, Coventry. “*‘ Undue Cylinder Wear 
in Internal-Combustion and Steam Engines,” by Mr. 
H. J. Young. Bristol Centre: Thursday, November 14, 
7 p.m., The Merchant Venturers’ Technical College, 
Bristol. ‘‘ Small Car Engines,”’ by Mr. L. J. Shorter. 

Norts-East Coast InstiruTion oF ENGINEERS AND 
SuipsvuitpERs.—Friday, November 15, 6 p.m., The 
Mining Institute, Neville Hall, Newcastle-upon-Tyne. 
“Shipbuilding by Welding,” by Messrs. N. M. Hunter 
and it. W. Townshend. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








CANADIAN STANDARD SPECIFICATION FOR BUILDING 
Brick.—The Canadian Engineering Standards Associa- 
tion has issued a standard specification for the dimensions 
of building brick, designated No. A 36—1935, and cover- 
ing common, rough-face, and smooth-face brick. The 
approximate dimensions, in inches, laid down, are : 
Length 8}, thickness 2}, and width 4. The standard, 
it is believed, will appeal to construction and manufac- 
turing interests in Canada generally. The price of the 
publication is 25 cents, and copies may be obtained from 
the secretary of the Association, Room 3,064, National 





Research Building, Ottawa, Canada, 
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TESTS OF ISTEG STEEL CONCRETE-REINFORCEMENT. 


MESSRS. ISTEG STEEL PRODUCTS, LIMITED, LONDON. 


(For Description, see Page 508.) 











Fie. 2. Istee Bars ty Bank or ENGLAND BUILDING. 


Fig. 5. 
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Cests oN Beut LActne Some tests to determine the 
relative strength of various styles of belt lacing and the 
condition of each type after the ultimate breaking stress 
had been imposed have recently been made by Messrs. 
Fleming, Birkby and Goodall, Limited, of Broad Street 
Place, London, E.C.2. In making these tests 4-in. belting 
laced through with }-in. laces was used. Five holes were | 
punched } im. from the end for a single row of holes, 
the second row, when employed, being 1} in. from the 
end. The punched holes were * in. in diameter. The 
joints failed at tensions varying trom 2,015 lb. to 725 Ib., 
the former figure being reached with a double laced joint 
having only one strand in each punched hole, while in the 
latter case metallic fasteners 1 in. long and with the holes 
made | in. from the end of the belt had been employed. 
Iwo of the hooks broke, one straightened out, one pulled 
out and one remained sound, this showing failure of both 
belt and fastening. An attempt was also made to 
determine the comparative efficiency of round punched 
holes and narrow shits cut with a belt awl. It was found 
that the results were much in favour of the round hole, re 
in spite of the fact that the cut belt section was only | Fic. 8. Comparative TEsts oN FLooR PANELs. 

76 per cent. of the solid belt, while when the holes are 

eut with. an aw! this section is theoretically the same as | move as if it had been on pulleys, this eyualising the , machine by hooks which allowed it to stretch more or 
the solid belt, luring the tests the belt was free to! strain in that direction, It was then held in the testing | one side than the other if it showed a tendency to do s 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is our SOLE ADDRESS, 
and that no connection exists between this 





Journal and any other publications bearing 
somewhat similar titles. 
TELEGRAPHIC “ ENGINEERING,” LESQUARE 


ADDRESS } LONDON. 
TELEPHONE NumBER—TEMPLE BAR 3663 (2 lines) 


SUBSCRIPTIONS, HOME AND FOREIGN. 


“ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ................ £3 5 0 
For Canada— 
Thin paper copies..... £2 18 6 
Thick paper copies............... £3 3 0 
For all other places abroad— 
Thin paper copies.............. £3 3 0 
Thick paper copies.......... oe on ae 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 


inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 


Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than mid-day on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 
ing, otherwise they will be taken as correct. 
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AN ANALYSIS OF THE 


DEPRESSION. 


In September, 1933, the governing body of the 
Economic Science and Statistics Section of the 
British Association appointed a Research Committee, 
|to prepare a record of the industrial and financial 
changes which had occurred in Great Britain during 
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| J. H. Jones, the chairman of the committee, under 
ithe title Britain in Depression.* Those concerned 
| with the working of a particular industry or whose 
| business it is to survey, as best they may, the whole 
| field of battle, will probably find little in this book 
that they did not know before. But the literature 
of the subject is large and even excessive, besides 
sometimes being of doubtful value, and it is therefore 
| as well that a succinct and readable account should 
be prepared, both for present consumption and for 
future record. The task is not without its obvious 
difficulties; and as no attempt, perhaps wisely, 
has been made to impose uniformity of treatment 
on the compilers, the results vary and do not lend 
| themselves to easy comparison. To a large extent, 
in fact, each chapter stands by itself, and the 
| disparity in treatment is made the more evident 
| by the differences in structure, which are clearly 
| apparent in the individual industries. 
| ‘This point is easily illustrated by comparing what 
|has been written about engineering and coal, 
| respectively ; two industries with which our own 
|eonnection is, of course, of the closest. The first 
|thing that may be noted about the engineering 
| industry is its diversity. Omitting ships, which the 
| committee prefer to treat under a separate heading, 
it ranges from bridges, through turbines, motor cars, 
| aeroplanes and switchgear to the smallest electric 








| * Britain in Depression. London: Sir Isaac Pitman 
land Sons, Limited. [Price 10s. 6d. net.] 
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lamp and even wireless set, in each of its many 
branches coming into contact more or less closely 
and more or less directly with the conditions under 
which we live. It is at once one of the most ancient 
and one of the most modern of industries, and it 
employs very diverse methods of production and 
| distribution. Nevertheless, certain underlying 
| characteristics give it unity. Many of its branches 
|are engaged in making equipment which will be 
| used, directly or indirectly, to produce or to trans- 
| port something else. Without exception, it is 
concerned with the working of metal by complex 
machinery and, generally speaking, a large propor- 
tion of those employed are skilled males. It depends 
| for its prosperity largely on the inventive faculty, a 
form of human endeavour which has resulted not 
only in new basic products, but much ingenious 
apparatus, which has in turn enabled a further 
step towards the mechanisation of industry to be 
taken. It is, therefore, not surprising that in many 
of its branches competition is fierce and that, with 
some exceptions, there is not much combination 
between the various concerns engaged. 

| On the other hand, as is clearly brought out in 
the chapter by Mr. E. Allen in the report to which 
we have referred, the different branches have been 
affected by the trade conditions of recent years in 
very unequal degrees. Between 1923 and 1933, 
the number of insured persons employed in general 
engineering fell from 666,950 to 528,190, while the 
decrease in marine engineering was from 65,540 
to 46,220, and in the ‘‘ carriages and carts ’ branch 
from 28,100 to 17,220. In the sections dealing 
with motor vehicles and cycles there was, however, 
an increase from 191,830 to 261,720 during the 
same period, while the number engaged with electric 
cables rose from 72,120 to 125,570. Constructional 
engineering also showed an expansion. Taking the 
industry as a whole, the number insured rose from 
1,159,430 in 1923 to 1,170,340 in 1929, but declined 
again to 1,143,890 in 1933. 

In order that correct deductions may be drawn 
from such massed results care is necessary. But, at 
any rate, they indicate fairly clearly the difficulties 
which are facing the older engineeting industries 
and explain why the problem of the *‘ depressed 
areas’ is so difficult. They also reveal what is 
another facet of the same thing, that the newer 
branches of the industry are doing fairly well, not 
in the established centres of engineering, but in the 
London district. Nevertheless, production figures 
in 1931 were only 96-1 per cent. of those in 1924 
and had fallen further to 79-5 per cent. in 1932, 
while, though motor-cars showed the exceptionally 
good index of 143-6 at the peak of the slump 
period and machine tools was also a branch which 
successfully resisted the effects of the depression, 
electrical engineering had an index figure as low 
as 61, from which it has since recovered somewhat. 
In each case the average of the years 1925-1929 
was taken as the datum. 

Considering the position as a whole, it may, 
therefore, be said that while the British engineering 
industry, judged both by employment and produc- 
tion, is larger than it was before the war, its consti- 
tution has suffered a great change. As we have 
already pointed out, prosperity now showers’ its 
favours on the new and lighter branches, rather than 
on those on which the prosperity of British engin- 
eering was built up. Competition, especially from 
the United States and Germany, not to speak of 
other factors, has restricted our overseas trade, 
though, according to a report of the Engineering and 
Allied Employers’ National Federation, we have 
during the last four years held our own and the 
rate of decline under this heading has not been so 
great as in many other countries. Nevertheless, it 
must be clearly realised that the world demand for 
those products, in the manufacture of which Great 
Britain specialises, is falling or tending to fall, and 
that we are not securing our share of the trade in 
the newer types of engineering goods. In this 
statement is erystallised a problem of general 
application, to which we shall return later. 

In contradistinction to engineering, the coal 
|industry enjoys the advantage of a comparative 
simplicity of product. This has not, however, 
prevented its sufferings being even greater. For 
| while the decline of some branches of the engineering 
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industry has been counteracted by the rise of others, 
so that, as we have shown, on the balance progress 
can be recorded, in the coal industry there has been 
no such correcting influence, and, as Messrs. G. | 
Cartwright and W. Prest point out, in dealing 
with this subject, the world depression has only 
served to intensify a previous state of anemia. 
The reason for this was stated by the Samuel 
Commission in 1926 to be mainly the loss of export 
trade, combined with an almost stationary home 
consumption. A further factor was the return 
of Great Britain to the gold standard ten years ago, 
and still another influence was the dissatisfaction of 
the workpeople with their conditions, combined 
with a failure of the mine-owners to appreciate that 
the whole industry badly needed reorganisation and 
that this could better be done by combination than | 
by individualistic action. The cumulative result has | 
been a gradual falling off in output from the peak 
figure of 287 million tons in 1913 to 258 million 
tons in 1929 and to as low a figure as 208 million tons 
in 1933. A comparable decline has taken place in 
exports, which fell from 78 million tons in 1913 
to 57 million tons in 1933. It is to be feared, 
moreover, that no realreturn to pre-war prosperity 
can be expected. For one reason or another, some 
within and some outside the control of the mine- 
owners, a proportion of the markets cannot be 
recovered and 1913 may be said to mark the 
zenith of the industry. 

If, however, coal is to be forced to content itself 
with a relatively less important position in British 
economic life than it enjoyed in pre-war days, that 
is all the greater reason why its operations on a 
lower level of production should be conducted with 
greater efficiency and enterprise than they have 
been in the past. For even though foreign countries 
may, in the future, rely less on our coal than in the 
past, the fact remains that it is still largely the 
basis of our own industrial prosperity. Its founda- 
tions should, therefore, be reinforced and its whole 
structure rendered suitable to deal with modern 
conditions. Unfortunately, there is still a great deal 
to be done in this direction, coupled it would 
seem with some reluctance to do it. 


The report to which we have drawn attention 
deals with a number of other industries besides 
engineering and coal, but in essence the state of 
affairs in all of them is much the same and gives rise 
to the same general question. For the last sixty 
years fluctuations, so regular that they have come 
to be termed trade cycles, have been a feature of 
our industries, and there are those who argue that 
events of recent years are only a repetition of this 
well-known phenomena and that depression will, as 
heretofore, be followed by a greater or longer period 
of prosperity. There are others who point out | 
that the industrial recovery, which has still more | 
recently been noticeable, has been confined very | 
largely to the home market, and that it is extremely 
unlikely that even the position, as it was in 1929, 
will be recovered. If this is true, the outlook for 
our large exporting industries is dark. It will not, 
however, be made brighter by ignoring it or by 
trying to prove that conditions are other than | 
they are. Nor is there any real reason for pessimism. 
An industry, like a fire, waxes and wanes and can | 
be re-built either on the same hearth or on another. 
The decline of the Sussex iron trade was followed 
by the growth of similar activities in the Midlands, 
and now, once again, the southward trend has set 
in and the depression of Durham is being counter- 
acted by the prosperity of London. Whether 
that southward trend is to be encouraged and | 
Northumberland is to become like Norfolk, or 
whether, as Mr. Ste vart has contended, the out- 
standing need is to establish conditions whereby | 
industry will be attracted to, instead of repelled | 
from, these areas, is hardly germane to our present 
subject, except in so far that this and other prob- 
lems connected with the depressed areas clearly 
indicate the need for pioneer methods, so that 
if we cannot advance in one direction we may 
at least make progress in another. 

It seems, therefore, that our outstanding needs are 
a policy and, that having once been framed, a deter- 
mination to carry it to fruition for the general good. | 
This desirable result can only be achieved by | 
combination and by a determination not to ignore 





|local operator with his often dilapidated vehicle 


ENGINEERING. 


[Nov. 8, 1935. 











facts, but to use them for bringing about much- 
needed improvements both in general and in detail. 








TRAFFIC ADMINISTRATION. 

THe duties of the Traffic Commissioners, who were 
sppointed under the Road Traffic Act, 1930, include 
the licensing of public service vehicles and the 
regulation of their routes, services, and fares. The 
Commissioners also have power to make orders 
regarding stopping places, to inspect the vehicles | 
used, and generally to supervise their running con- 
The ostensible objects are to protect both | 


ditions. 
the railway companies and the operators of public 
service vehicles themselves against unhealthy com- 
petition and, by inference, to provide the public 
with facilities for pursuing their lawful occasions. 
The 13 reports, which have now been issued by the 
Stationery Office, show how these duties were 
carried out during the year ended March 31, 1935,* 
and allow some deductions to be made as to how 
far these objects were attained. As we have said 
in dealing with previous reports, it is not too easy 
to draw general inferences; the Commissioners 
work largely in water-tight compartments, and 
the reports naturally display a certain individualism. 

If, however, it be postulated that before the 
Commissioners began their duties a large amount | 
of traffic was being diverted from the railways | 
to the roads, and that on the roads themselves | 
the public were enjoying the fleeting advantages | 
that arise from price cutting and strife between | 
individual vehicle owners, it may now be admitted 
that regulation has brought about the benefits of 
stability, even if there are at the same time certain 
indications of an undue rigidity. For instance, in | 
the northern area it is admitted that the co-ordina- | 
tion of services following the absorption of small | 
operators has given rise to some complaints of | 
inadequate service, while evidence is brought forward | 
to refute the same charge in the Midland area. A| 
difficulty in this connection seems to be that there | 
is a demand for facilities between remote country | 
districts and market towns on certain days only, | 
and that though for reasons of equity there is some | 
justification for granting these demands, the poten- | 
tial revenue is not large and a loss is more probable | 
than a profit. It was here that the now non-existent 


played a useful part with advantage to himself and 
the neighbourhood. The present position only 
shows that there are not only limits to the benefits 
of centralisation, but that special cases demand 
special solutions. 

On the other hand, the Commissioners do not 
always fail to deal successfully with special cases. 
On the occasion of the military tattoo at Ravens- 
worth Castle, Durham, the operators were granted 
special latitude to continue their services until the 
ground was cleared, though even then they were 
informed that this need not include provision for the 
conveyance of those to whom the extension of 
hours to another group of licensees might prove an 
attraction to stay out later than usual. 

A good deal of space in all the reports is given to | 
the subjects of fares. As we have said, one of the | 
reasons why the Commissioners were appointed | 





|was to regulate unfair competition between the | 


railways and the operators of public-service vehicles 
and between the operators themselves. It may be | 
wondered, however, whether this regulation has not | 
in some cases gone too far. It is recorded in one | 
area that cheap daily and period tickets have been 
restricted, except in special cases, and it is stated, | 
not without complacency, that regular passengers 
will readily recognise this as an attempt to prevent 
the cost of their conveyance being subsidised by | 
casual passengers. We suspect, however, that this | 
trust in the altruism of the travelling public may | 
prove unjustified. At any rate, it will place the 
railway companies, with their numerous an 

increasing cheap fare facilities, in a favourable | 
position. As it is, in the north-eastern portion of the | 
Metropolitan area for anyone who wishes to travel | 
to London it is always “ quicker by rail,”’ and during | 
most of the day it is cheaper; in the evening the 


* Fourth Annual Reports of the Traffic Commissioners, | 
1934-1935. London: H.M. Stationery Office. [Price 
2s. 6d. net.] 





| would be 





saving is considerable. In one way this does not 
matter since the receipts are pooled, but if the 
policy adopted in this part of the country is to 
become general the outlook of public service vehicles 
will not be too rosy. Some further information 
regarding a restriction imposed in the south-eastern 
area on the issue of single and period return ti®kets 
to passengers whose journeys originate on the coast 
interesting. As a result of a public 
inquiry, it is stated that these restrictions have 
been modified to some extent, and though, we 
suppose, there is some reason for laying down that 
such tickets should only be issued by post direct 


'to the person requiring them and should bear the 


date on which they should be used, without full 
evidence the whole procedure seems a little drastic. 
We gather, however, that it has something to do 
with the operations of agencies. 

The Commissioner of the Police of the Metropolis, 
who is the licensing authority in that area, points 
out that under the Road Traffic Act, 1934, the 
currency of drivers’ and conductors’ licences has 
been extended from one to three years, and that 
this will make both for economy and convenience. 
He also makes the useful suggestion that it would 
be well to carry simplification a stage further and 
to abolish the separate public-service vehicle driver's 
licence altogether, substituting for it an endorse- 
ment on the driving licence issued by the County 
Council. This seems so sensible that it may be 
presumed that, it will be adopted. Generally 
speaking, it would seem that the drivers of public- 
service vehicles are a careful and law-abiding body 
of men. There are also a few women. Further 


| steps would, however, appear to be necessary to 


provide for the protection and convenience of the 
public. In the metropolitan area, for instance, on 
a large number of the routes surveyed with a view 
to their utilisation for road services, lamp-posts, 
telegraph poles, and street signs were found to be 
likely to cause obstruction to vehicles operating 
within 12 in. to 18 in. of the pavements, while trees 
were frequently found to cause risk of accidents 
considerably farther from the curb. In addition, 
some 14 per cent. of the routes suffer under the 
disability of narrow carriage-ways, excessive camber 
and gradients, weak foundations, acute bends, and 
low bridges. Alternatives are not always available, 
and refusal to approve a route on these points may 
therefore often cause serious interference with a 
carefully prepared scheme. Care is also necessary 
in the selection of stopping points, so that proximity 
to bends, bridges, intersections, and white lines 
may not cause danger to pedestrians or interfere 
with the other traffic. 

These, and other problems with which the Com- 
missioners have to deal should not be seriously 
complicated by a rapidly increasing growth in the 
number of public-service vehicles. The number of 
vehicles in use at the end of 1934 was 45,746, com- 


| pared with 45,393 in 1933 and 46,458 in 1932. As, 


however, the two latter figures exclude vehicles with 
a seating capacity of less than eight passengers, 
accurate comparison is not possible. These vehicles 
were in the hands of 5,723 operators, compared with 
5,936 in 1933. One of these owned over 5,000 
vehicles, a statement which only thinly veils its 
anonymity, while no less than 2,471 did not possess 
more than one vehicle and 1,095 possess only two. 
The sun of the small man is therefore not yet set 
The number of passenger journeys was 5,721,800,000, 
compared with 5,424,000,000 in 1933, and the 
receipts were 60,400,000/. compared with 58,400,0001. 
The daily average number of journeys was 15,700,000. 








NOTES. 
ASSISTANCE FOR COASTWISE SHIPPING. 

A sTATE of trade depression, whatever its dis- 
advantages, often results in improvement te 
organisation and leads to the provision of greater 
facilities. For instance, during the last few year 
those responsible for the development of our coast: 
wise shipping have incurred large expenditure on 
the betterment of harbours, berths and warehouses 
at more than one port, have built a number of fast 
and commodious cargo vessels, and have made 
vigorous efforts by the construction of small moter 
craft to cater for the shallow-draught trade, and so 
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to meet foreign competition. In calling attention 
to these enterprises in a letter addressed to Cham- 
bers of Commerce and various unions and associa- 
tions of manufacturers and traders, Earl Beatty, 
president of the Coastal Trade Development 
Council, points out that it is doubtful whether any 
branch of the transport industry has made greater 
efforts to keep abreast of modern business require- 
ments, and that certainly none has done more to 
adopt new and improved types of tonnage. He 
therefore appeals to the commercial and industrial 
organisations concerned for such increased support 
for British coastwise shipping, “as after investiga- 
tion they find proper and economic.” In doing so 
he emphasises the fact that coastal shipping is the 
principal training ground of the merchant navy. 
In war it would be a vital service for the distribution 
of food and a valuable auxiliary to the defence 
forces, while in peace it provides employment for 
many thousands of sailors and longshoremen, as 
well as for others engaged in industries ancillary to 
shipping. It is both alternative and complementary 
to road and rail, and is therefore a healthy factor 
in maintaining the best transport standards. 
Its development in conjunction with that of our 
internal waterways would give almost every 
industrial city and town of importance direct access 
to the sea. In this connection, however, it ap- 
pears that there is much more to be done. For at 
the annual meeting of the British Motor and 
Sailing Ship Owners’ Association, which was held 
in London on Tuesday last, attention was called to 
the need for improving the facilities at many of the 
smaller ports and it was pointed out that this lack 
of facilities prevents full advantage being taken ot 
the modern coasting tramp vessel. 


CANADIAN PATENT PRACTICE. 


A new Canadian Patent Act has recently come 
into force, and rules have been made under it. 
The time it has been working is too short to ascer- 
tain exactly what its effects will be, but some of 
the new points may be worth noting at this stage. 
At present, applications may be made in Canada 
within two years of the grant of a patent for the 
same invention in any other country, but after 
January 31 next, applications for filing in Canada 
must be lodged before the sealing of the first patent 
for the same invention in any other country. 
According to the new law, and contrary to general 
custom when new patent laws are being made, the 
duration of the Canadian patent has been shortened 
from eighteen years to seventeen years, but this is 
still one year longer than that of a British patent, 
which is sixteen years. The Canadian- practice 
has followed the United States practice in reducing 
the twelve months previously allowed for replying 
to office actions, to a period of six months. One 
important new alteration is that the Commissioner, 
on payment of a fee, shall inform any person 
whether there is a Canadian application pending 
corresponding to any given patent granted else- 
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} 
| neglects to do so, the licensee may institute pro- 
| ceedings in his own name, and make the patentee 


a defendant. The principle underlying the working 


| conditions is practically the same as that underlying 
|the Abuse of Monopoly rights under the British 


law, that is to say, there is an attempt to secure 
the widest possible user of the invention in Canada 
consistent with the patentee deriving a reasonable 
advantage from his patent rights. There are no 
provisions for amending a specification in Canada | 
after the grant of a patent, such as can be done in 
this country; United States practice is Heine} 
followed, in that whenever a patent is deemed 
defective or inoperative, the patentee can apply for 
the re-issue of the patent, and surrender the original 
patent, but where it is merely a case of the claims 
being too broad, the defect can be cured by a dis- 
claimer. There is also a provision on the re-issue of 
a patent that it may form a part continuation of 
the original patent, and date from the original 
grant. Something of the nature of interference 
proceedings between applications is provided, and 
the Commissioner is given power to re-examine 
conflicting applications, and determine the question 
of patentability in these circumstances. The provi- 
sions regarding assignments seem to be causing 
some difficulty, and an inventor likely to have 

















where. Another addition refers to the working of 
patents in Canada, and in accordance with this, 





the Commissioner may require a patentee at any 
time to advise him whether the invention is being 
worked commercially in Canada, furnishing full | 


resort to these will need to proceed with caution. 


Farapay Howse. 


Among the many annual functions connected 
with the electrical profession, there is none more 
pleasing and attractive than the annual dinner of 
the Faraday House Old Students’ Association, 
which this year celebrated its twenty-seventh birth- 
day. This year’s dinner was held at the Savoy Hotel, 
on the Ist inst., and was attended by some 350 
members and guests, the chair being taken by the 
President, Mr. A. W. Beuttell, M.I.E.E. As is, we 
think, the tradition at these dinners, the toast of 
“Faraday House” was proposed by the President 
of the Institution of Electrical Engineers, and 
although this year’s President, Mr. J. M. Kennedy, 
is not an old Faraday House man, as has so frequently 
been the case in the past, there are at the moment 
four old Faraday House students on the council of 
the Institution. Mr. Kennedy referred to the exten- 
sions to Faraday House, which have been com- 
pleted since the last dinner, and in his reply, 
Dr. Russell said that the extensions had provided 
better facilities for teaching which were much appre- 
ciated, both by the students and staff. The influence 
of Faraday House and the excellence of the work 
being carried out there were emphasised by Lord 
Hirst, in his reply to the toast of “‘ The Guests,”’ 
which had been proposed by Mr. M. D. Cloran. He 
referred to the remarkable advance made since the 
foundation of the institution as Hammond College, 
and said that many past students were to be found 
on the staff of the General Electric Company. Since 
the last dinner, 191 Faraday House men had 
obtained posts in the industry. There was yet no 
sign of saturation, and the present students need 
have no fear that suitable positions would not be 








which was read before the Institution of Civil 
Engineers in February, 1933. He said that though 
on the face of it there would be a return of more 
than 10 per cent. on the cost of its electrification, 
the conversion would involve the removal of a 
locomotive shed from one side of Sheffield station 
to the other, and the provision of reception sidings, 
the cost of which would entirely neutralise the 
savings. Mr. Gresley was using the conditions at 
Sheffield to illustrate the important point that it is 
advisable to consider as long sections as possible 
for electrification, in order to reduce the proportion 
of the costs necessary to provide facilities at ex- 
change points. The decision now reached is of 
very great interest, and as this section will be the 
first main line carrying a heavy goods traffic in this 
country to be worked electrically, the results 
should be of great instructional value. An 
extensive programme of electrification, amounting 
to 252 miles, is also to be carried out on the Southern 
Railway. This will enable electrically-operated 
trains to be run between London and Portsmouth, 
both via Woking and via Dorking, while the 
completion of the conversion of the coast line between 
Brighton and Portsmouth, with its branches to 
Littlehampton and Bognor, is also contemplated. 
Similarly, the lines from Sevenoaks to Hastings via 
Tunbridge Wells, from Gravesend and Swanley to 
Gillingham, and from Strood to Maidstone are to 
be converted, so that a very large proportion of the 
eastern and central sections of the company’s 
system will come under the new method of operation. 
On the London Midland and Scottish Railway it is 
proposed to electrify certain sections in the Wirral 
Peninsula and to institute through passenger train 
working between them and the Mersey Railway. 
Stonebridge Park generating station, near London, 
and the sub-stations it serves are to be converted to 
standard frequency. In addition to these electrical 
developments, all the companies are proposing to 
carry out more or less extensive work on alterations 
to stations, including Euston and King’s Cross, 
widening, locomotive and rolling-stock construction 
and modernisation and colour-light signalling. The 
total cost is estimated to be about 30,000,000/., and 
the financial arrangements will be similar to those 
in the recent London Transport\agreement. All the 
plant, machinery and manufactured articles required 
are, as far as practicable, to be of United Kingdom 
origin, and preference is to be given to firms in the 
Special Areas. Contracts are to be subject to the 
Fair Wages Clause. 


THE LIBERATION OF THE ELECTRON. 


A particularly interesting experimental lecture, 
previously delivered by Mr. Clifford C. Paterson, 
O.B.E., M.Inst.C.E., M.I.E.E., at the Royal Insti- 
tution under the auspices of the British Science 
Guild, was repeated at the Institution by special 
request on Friday last. The lecture was entitled 
“The Liberation of the Electron,” and it dealt 
with the flow of electric current apart from metallic 
conductors. The resultant stream of free electrons, 
whether in a vacuum or in a gas, could be manipu- 


available for them. The toast was also replied to | jated with such facility that it could be increased or 
by Sir Richard Redmayne, while the toast of ‘* The | decreased as rapidly or as slowly as desired, reversed 


Chairman ”’ 


was proposed by Colonel Edgcumbe. | or stopped, or modulated in the most complicated 


particulars, or if not being worked, giving the | Many cordial references were made to the great part | ways, and there was no limit to the amount of 
reason why, failure to comply being deemed an | Which had been played by Dr. Russell in raising | energy that could be so controlled. As examples 
admission that no commercial working has been | Faraday House to the position it now occupies. | of the uses of the free-electron flow, Mr. Paterson 


made. As a result of this admission, or on other 
evidence, a compulsory licence may be granted by | 


| The college is now approaching its jubilee, and it 
may confidently be anticipated that when that 


showed and explained the radio valve, photo-electric 
cell, cathode-ray oscillograph, and gas-discharge 


the Commissioner. The law requires that patents | stage is reached, and after it has been passed, Fara- lighting tubes. To illustrate the ease and accuracy 
must be worked commercially in Canada within | day House will be found still advancing in influence | with which the electron flow could be controlled, 


three years from the date of the grant. If not so and esteem. 


worked—although there is a certain amount of 
latitude apparently possible in the sense that the 
working is to be adequate and reasonable in the 


Circumstances of the case in question—the patent | struction and improvement schemes which the rail- 
does not lapse, but becomes subject to the grant of | ways, subject to Parliamentary sanction, are to 
* compulsory licence to anyone who may apply, put in hand and complete under a Governmental 
on such terms as the Commissioner may think | guarantee within the next five years, is the electri- 
expedient, including a term precluding the licensee | fication of the line from Manchester to Sheffield on 
from importing into Canada any goods, the importa- the London and North Eastern Railway. This line, 
tion of which, if made by persons other than the | 414 miles long, carries a heavy traffic. It has steep 
patentee, would be an infringement. A licensee, | gradients and includes the well-known Woodhead 
under these provisions, is entitled to call upon the | Tunnel. 


patentee to take proceedings to prevent infringe- 


Matin Line Rattway ELectRIFICcATION. 
The most interesting feature about the recon-| mirror. The light beam was soncentrated by a 


Its conversion formed the subject of 
some remarks by Mr. H. N. Gresley during the 
ment of the patent, and if the patentee refuses or | discussion on a paper by Mr. H. W. H. Richards, 


he amplified the current from a gramophone pick-up 
and used it to modulate the light from a gas- 
discharge tube placed at the focus of a parabolic 


lens placed several yards from the mirror and 
directed on to a photo-electric cell, the minute 
currents produced in the latter being again amplified 
and caused to operate a loud-speaker. A gramo- 
phone record played in this complicated way showed 
no noticeable diminution in acoustic quality, 
although the electrical impulses were converted and 
|re-converted six times and passed through nine 
| stages of amplification. Passing on to the subject 
beg gas-discharge lighting, Mr. Paterson showed that 
it was now possible to produce light of a wide range 
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of colours by this means, although full use does not | Physical Laboratory. The paper, which we com-|0-1 per cent. carbon steel, an Izod impact figure 
appear yet to have been made in practice of the|mence to reprint on page 511 of this issue, | of about 90 ft.-lb. had been obtained; this was 


possibilities in this direction. 


advances in gas-discharge lighting referred to was| opening the discussion, stated that the delivery | crankshafts of low carbon content. 


One of the recent! was presented by Dr. Gough. The President, in| quite beyond the ordinary material employed for 


He would like 


the coating of the tubes internally with powders of the paper early in the session was an advantage, | to ask the authors whether the reduction in fatigue 
rendered luminous by the discharge, a considerable | as certain data on the subject were about to be|due to an increase in the size of the specimen 


increase in efficiency being obtained in this way. 
Examples of gas-discharge tubes of the hot-cathode | 


published in America, and it was desirable to be 
first in the field. He asked all speakers to be as 


| was 
S. 
| conditions. 


greater under torsional than under bending 
It was satefactory to know that the 


type, giving greatly increased brilliancy in com-| concise as possible and not to devote time to| results of the Stromeyer tests, compared with the 
parison with tubes of the cold-cathode type, were | encomiums. 


demonstrated and their use for colour flood-lighting 
referred to. The lecturer also showed discharge | 


tubes of the sodium-vapour and mercury-vapour | 
types, and mentioned that with the latter as much 


Professor Gilbert Cook observed that the main 
conclusion, as the authors had indicated, was 
contained in equation (7) of their contribution. 
This equation, dealing with the values of f, and 


light was obtained with 400 watts as was given by | qi, Was @ very important one and would, doubtless, 
1,000 watts supplied to gas-filled metal-filament| have a very great practical value. The authors 


lamps. The principal application for such lamps, | 


had remarked that it had no real physical signifi- 


he said, was for street lighting, and for this purpose | cance, but he was not sure that this was strictly 


it might be anticipated that they would enable | 
light to be produced so cheaply that there would 
be no need to be economical with it. 
sion, Mr. Paterson said he wished it to be seen | 
how the physicist and engineer, working. together, | 
were learning the ways of the free electron in the 
new sphere of making light. While fully appre- | 
ciating the utility of this, we may, perhaps, be 
permitted to. express the view that the electron 
had rather more freedom in its comparatively 
peaceful, if high-speed, passage along a copper wire 
than it has in these new applications. 





THe PRESERVATION OF CORNISH ENGINES. 


The plant at the Levant mine in Cornwall, which | 
has recently been closed down after a life of one 
hundred and ten years, includes an early winding, or | 
whim, engine, which is one of the oldest in the 
country. This engine was designed by Francis | 
Michell about 1840, and was probably built at the | 
Copperhouse Foundry, Hayle. Its cylinder is 24 in. | 
in diameter, and the stroke is 4 ft. Originally, the | 
valves were worked by a plug rod and handles, but | 
about 1860 the engine got out of control, when it | 
was in charge of an inexperienced engine man, with 
the result that the flywheel burst and flew through | 
the roof. It was re-conditioned by Hocking and | 
Loam, who employed eccentrics to work the valves, 
supplied a new crankshaft and dispensed with the 
gearing between the crankshaft and the cage shaft. | 
We are glad to hear that a movement is now in pro- | 
gress to preserve this engine, partly because the | 
Cornish engine was the model from which modern | 
reciprocating evolved, and partly | 
because this particular example dates back to the | 
period when steam replaced horse winding. It is 
also of the beam type with parallel motion, exhibits 
fertility of expedient after breakdown, is con- 
veniently small, and is already protected by an 
engine house. The engine itself can, we understand, 
be obtained for its scrap value on its present | 
site, and the house, which requires minor repairs, | 
could be secured and a right of way to it ensured 
for a peppercorn rent. In fact, the total sum 
necessary would not be more than about 300/. 
\ committee, of which Mr. W. Tregoning Hooper, 
Falmouth Observatory, and Mr. W.. A. Michell, 
Coach-lane, Redruth, are honorary secretaries, has | 
been formed to take the necessary steps, and it is 
also hoped to extend the scheme to include some 
larger beam pumping engines which have been | 
suggested as suitable for preservation. The matter 
is @ little urgent, as recently scrapping has been | 
rapidly carried out and at present there are only 
three such engines at work in Cornish mines. 
Subscriptions may be sent to Mr. H. Michell, 
Barclays Bank, Falmouth. 





engines were 








THE INSTITUTION OF MECHANICAL 


ENGINEERS. 
\N extra general meeting of the Institution | 
of Mechanical Engineers was held at the Insti- | 
tution Building, Storey’s-gate, Westminster, on 


Friday, November 1, the President, Colonel A. E. 
Davidson, D.S8.0., A.D.C., occupying the Chair. | 
The paper set down for reading and discussion 
bore the title “The Strength of Metals under 
Combined Alternating Stresses,’ and was by Dr. 
H. J. Gough, F.R.S., and Mr. H. V. Pollard, of 
the Engineering Department of the National 





true. The real question to be solved was whether 
there was any definite relation between the values 


In conclu-| of f, and q, in the formula—any definite relation 


between the fatigue limits in pure bending and in 
pure torsion. The question had not been solved 
for static stresses. The authors had made the very 
interesting suggestion that these values might depend 
on the condition of microstructure and the chemical 
composition. If that were shown to be the case, 
and the law did not simply depend upon stress 
relations, it would perhaps be necessary to abandon 
attempts to formulate laws on this subject and be 
content with a restricted empirical relation such as 
that used by Mohr. Solid specimens were not ideal 
for the determination of questions of this kind, 
and it would be necessary to await the results 
obtained with hollow specimens before any definite 


| conclusions could be said to emerge. 


The experiments on cast iron constituted one 
of the most interesting sections of the paper. This 
material had not received the attention it deserved 
in relation to fatigue experiments, and the authors’ 
results were remarkable, rather suggesting that 
cast iron was not susceptible to fatigue. The 
specimen broke when the stress reached a certain 
value ; it would not break when the stress was less 
than that value, however many times that stress 
might be applied. This might well be true, but 
the authors had stopped short of giving some very 


vital information with regard to this conclusion. | 


Referring to load-extension diagrams of Silal iron, 
the authors had actually shown that the extenso- 
meter readings gave only a very slight departure 
from a straight line: the limits of proportionality 
were fairly clearly defined. Referring to Table II, 
it would be noted that the tensile strength of Silal 
was 14*9 tons per square inch, and the limit of 
proportionality as low as 1-8 tons per square inch. 
Was it to be understood that the departure from 
the linear relation occurred at 1-8 tons per square 
inch, and after that the relation was linear? It 
would have added to the weight of the conclusion 
if the diagram had been included in the paper. 
Commenting on the value of unity obtained 
for the endurance ratio of Silal cast iron, the authors 
had remarked that this value was the figure which, 
on theoretical yzrounds, would be expected from a 
perfectly brittle material failing by principal 
stress. This required a little further explanation. 
The main conclusion, that in the case of brittle material 
failure was by principal stress, had unquestionably 
been established by both the bending and the torsion 
tests, and also by examination of the planes of 
rupture. The fact that in the ductile materials 
the fatigue cracks bore no relation whatever to the 
planes of principal stress, strongly suggested that 


the criterion of failure would not be found in the | 


constancy of any particular stress. 

Dr. 8S. F. Dorey said that it was gratifying to 
know that a simple formula was available for engi- 
neering design. His main concern, however, was 
the remarkably high values obtained for torsional 
and bending fatigue limits. An endurance ratio of 
the order of 0-6 appeared to him to be on the 
high side. Actually, engineers were familiar with 
a fatigue limit in bending of something rather of 
the order of half the ultimate tensile strength, and, 
in torsion, of one quarter. He wondered whether 
the size of the specimen, or else the special care 
in the preparation of the material, might not have a 
bearing on the results obtained. In the case of the 


| authors’, were fairly good. Personally, if he were 
|using a machine of the type employed by Dr. 
Gough and his colleague, he would utilise a torsio- 
|gram in order to obtain the actual values of the 
| torque fluctuation. With regard to the selection 
|of material, what was required was really repre. 
sentative specimens, and he would like the authors, 
in their further experiments, to take material 
from actual crankshafts. 

| Professor B. P. Haigh thought that the accuracy 
with which the fatigue limits had been determined 
went considerably beyond what was usually avail- 
able. The authors had referred to the directions 
in which the fractures were found to occur and had 
shown that, in Silal at all events, these directions 
were clearly identifiable with the plane of greatest 
principal stress. In the case of the mild steel and 
the 34 per cent. nickel steel, however, they had been 
unable to obtain anything like the same relation. 
This was disappointing, because he had been accus- 
tomed to use, rightly or wrongly, the idea that when 
a fatigue fracture occurred in favourable circum- 
stances, something might be deduced concerning 
the direction of the principal stresses. To illustrate 
his point, Professor Haigh exhibited a slide showing 
an alloy-steel lever which had been heat-treated to 
|give it ductility. This, a component part of a 
motor-car, had fractured in service and showed 
in practice what the authors had obtained in the 
laboratory. The ductile steel, he pointed out, had 
failed in exactly the same manner as the authors 
had described for Silal. 

Mr. J. G. Pearce, who confined his remarks ex- 
clusively to cast iron, wished particularly to thank the 
authors for making their conclusions so clear. This 
brittle, material, in which they had specialised, was 
in industrial use, and the results obtained were of 
exceptional theoretical interest. There was perhaps 
no ideal brittle material any more than there was 
an ideal elastic material, but possibly the most 
brittle material that could have been made avail- 
able to the authors was the 15 per cent. silicon iron, 
employed to some extent in the chemical industry 
for acid-resisting apparatus. It was very difficult 
material to cast sound and clean, however, and the 
5 per cent. silicon iron was a very desirable alter- 
native. It was well known that ordinary cast iron 
had a relatively high endurance ratio, but never 
previously had the ratio of unity, disclosed in the 
paper, been reached. That the endurance ratio 
was high, however, was not so much because the 
fatigue strength was high as because the stati 
tensile strength was low, the result being that 
cast iron behaved better than would be expected 
from a purely static test. Fracture of cast iron under 
static conditions was essentially of the fatigue type- 
The authors had referred to the experimental condi- 
tions in the accurate determination of elasti 
constants for cast iron, and in that connection he 
would like to refer to a method of determining the 
elastic modulus which he had suggested in a paper 
read before the Iron and Steel Institute in 1934.* 
Briefly, this consisted in taking an ordinary trans- 
verse test, and separating the deflection into elastic 
deflection and plastic set. It was found that the 
elastic deflection with a standard bar, for a given 
|load, varied comparatively little from iron to Iron, 
| whereas there were very wide variations in plasti 
set. In the brittle cast iron of the type considered, 
|the plastic deflection was negligibly small. He 
| believed that the plastic set was the component 
| which enabled the cast iron to withstand impact 
|or shock, so that he looked forward with interest 
|to the results to be obtained in the case of th 
remaining irons on the programme. 

Mr. F. N. Owner stated that anything which 
would give designers of crankshafts more precis® 
knowledge would be of the greatest assistance. 
especially in such cases as aero-engine shafts, w here 














* See ENGINEERING, vol. cxxxvii, page 635 (1934 
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the fatigue problem was paramount and the whole 
design was based upon it. With regard to hollow 
specimens, it would be noted in the paper that the 
outside diameter of the hollow specimen to be used 
in the research was some 33 per cent. greater than 
that of the solid specimen, and, in view of Dr. Dorey’s 
remarks on the possible scale effect, it was a point 
for consideration whether the total diameters should 
not be made identical. Again, the steel specimens 
were all manufactured from bar, and it was there- 
fore to be presumed that they were all tested with 
the grain running in the longitudinal axis of the 
specimen. In general, however great the care taken 
in the grain flow of a forging, it was not always 
possible to obtain this condition in practice, and 
one of the variables to be examined was the orienta- 
tion of the grain flow in respect to the applied 
stress. In connection with the high endurance ratio 
of the Silal iron, he put forward the following 
suggestion, with some diffidence: the specimens 
had been cast very closely to size, and it might be 
possible that surface chill produced a surface layer 
which had not the same properties as the core of the 
specimen. It was known that nitrided or case- 
hardened layers on steel had a great effect, not 
only on the fatigue value but also on the stress con- 
centrations. Messrs. The Bristol Aeroplane Com- 
pany had installed several of the authors’ very 
ingenious machines. These had now been running 
for some months ; they had been found remarkably 
sensitive and the results obtained were very 
consistent. 

Mr. H. Quinney stated that the fact that the 
authors’ results for mild steel were not in entire 
agreement with the von Mises-Hencky law was 
remarkable and showed that mild steel behaved 
under alternating stress in precisely the same manner 
as Professor Taylor and himself had found in the 
case of static tests. The behaviour of the nickel- 
chromium steel was, however, a little unexpected, 
and in certain minor respects he differed from the 
authors in regard to this. The authors had stated 
that mild steel exhibited a definite drop in stress at 
the yield point, which was entirely absent in the 
alloy steel. Among a number of steels he had 
examined at Cambridge, with an automatic machine, 
was a 34 per cent. nickel-chromium steel. A small 
drop in the yield had occurred in all cases, and the 
initial yield was quite definite. From the results of 
some tests on a high-speed testing machine designed 
recently at Cambridge, it had been possible to com- 
pare the work done in fracture, where the time to 
fracture varied from 0-01 second up to 29 hours. 
It had been stated in the paper that the fracture 
of the nickel-chromium steel resembled an end- 
milling cutter. At Cambridge these steels had been 
tested at fast and at slow rates, and it had been 
found that the type of fracture was dependent on 
the speed of loading. 

Mr. V. C. Davies remarked that, at the Battersea 
Polytechnic, during the past five or six years, a 
study had been made of a problem closely allied 
to that under discussion, namely, that of alternating 
bending superimposed on static torque. A specimen 
practically resembling a Wé6hler specimen was 
employed, which was subject to static torque and 
was, at the same time, revolving so that combined 
bending resulted. Mr. Davies here showed slides to 
indicate how the Battersea results compared with 
those given on the paper. First of all, continued 
Mr. Davies, experiments were made under static 
conditions on two heat-treated specimens, one of 
3 per cent. nickel steel and the other of 3 per cent. 
nickel-chromium steel. The curve of the nickel- 
chromium steel approximated fairly closely to the 
constant shear strain-energy curve, and the same 
might be said of the 3 per cent. nickel steel. The 
material had then been tested in combined static 
torsion and bending. The authors had stated that 
the general results of other investigators had been 
that the bending remained constant over a very 
wide range of torsional stress. This, however, was 
not the effect which had been found at Battersea. 
It had there been ascertained that as the torsional 
Stress increased the alternating bending decreased, 
48 would ordinarily be expected. He had not 
succeeded in obtaining any simple empirical law to 
explain these results. 

Mr. W. A. Stanier remarked that when reading the 
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paper it had seemed to him that something was 
being done at last to enable engineers to find some 
means of selecting a steel which would not fail as 
a result of developing fatigue flaws. The case he 
had in mind was that of locomotive built-up crank 
axles. He remembered some engines which had 
been constructed with built-up crank axles, the steel 
being used as supplied from the steelmaker and in a 
normalised condition, and the crank axles had had 
lives of 10 years to 12 years without giving any 
trouble. It had been thought that better results 
would be obtained by using heat-treated steel, 
and therefore carefully heat-treated shafts had 
been put in crank axles, and they had failed in 
ten months, flaws developing on the surface and 
extending across the section until they had broken. 
Another problem which the railways had was in 
connection with carriage-spring suspension bolts. 
In the past these had always been made of wrought 
iron and had had a very reasonable life. For some 
time it had been thought that, with modern stock 
and modern speeds, heat-treated steel ought to be 
used. Therefore a manganese-molybdenum alloy 
steel had been employed to make carriage suspen- 
sion bolts, and they had been heat-treated. These 
manganese-molybdenum steel bolts had given poor 
service. Little flaws had developed at the bottom 
of the thread, had gone across, and the bolt had 
broken off square. The consequence was that most 
railways at the present time were still using cable 
iron, and when he had read the paper he wondered 
whether the authors’ machine would give railway 
designers something they could use commercially 
to select material which would not fail in this way. 
At present the machine was in the research stage 
and was used for research work, and no doubt it 
would be of inestimable value to the aeroplane and 
motor-car industries, with their comparatively 
small sections ; but he hoped that, in course of time, 
the authors would be able to produce something 
which would enable an engineer dealing with larger 
sections to select his materials. 

Dr. D. R. Pye said that Mr. Owner had referred 
to aeroplane-engine design as being built up round 
the question of fatigue. He would go farther—in 
aeronautics the question of fatigue was a life-and- 
death matter. Every moving part of the engine was 
subject to fluctuating stress and fluctuating com- 
bined stresses, and the structural materials of the 
frames were subject to fluctuating stresses due to 
vibration. It was possible, in some degree, to 
calculate those stresses, but when it came to the 
reaction of the material to those conditions, engineers 
were groping in the dark, and the important point 
was that there was no test short of the test to destruc- 
tion. In investigating the stresses, it was not known 
whether there was a scale effect, whether the 
results of the tests of small specimens could be 
applied on the full scale. That meant that the 
designer could not design down to the limit, as 
it was not known where the limit might be. In 
illustration, he would instance the airscrew shaft 
of a rotary aero-engine, which was quite short 
and was driven by gear from the main crankshaft. 
He had recently come across a case in which it had 








been necessary to introduce an oil hole into the 
screw shaft. Owing to the new conditions, the 
designer might have to consider whether it was 
necessary to increase the dimensions of the shaft 
by a matter of 5 mm. This did not sound large, 
but the change in the dimension of the shaft would 
run right through the design of the engine and 
would vitally affect every part of it. The designer 
could not risk designing down to the limit on account 
of lack of knowledge as to how the materials would 
behave under fluctuating bending stresses and 
intense concentration factors due to discontinuities 
of various kinds. Dr. Gough’s aim was to get 
general criteria, and it was inevitable that in 
applying these results there should be a great 
variety of particular results which could not be 
referred to a general investigation. It seemed 
to him that the next stage after the successful 
design and proving out of a testing machine of the 
kind under discussion was that as many as possible 
of them should be produced and used by everyone 
concerned with design. 

Dr. A. P. Thurston asked whether the authors 





would turn their attention to cold-worked and case. | 
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hardened specimens, as an investigation on these 
materials would be of great practical utility. The 
last speaker, Mr. T. H. Turner, asked if it had 
been the intention of the authors to make no 
mention of the compression strength of the materials. 
Should not both the tension and compression 
resistances be considered ? Would not that help 
engineers to understand why cast iron, with its 
known great strength in compression, should 
behave in a manner so different from ductile steel ? 

Dr. Gough, in reply, said that at the moment he 
would content himself with taking one point from 
each of the speakers’ remarks. Professor Cook had 
mentioned the fact that only solid specimens were 
referred to in the paper. Since the work described 
had been finished, he and Mr. Pollard had repeated 
the results on hollow specimens. These results 
would form part of another publication, Dr. 
Dorey had raised the question of size effect, which 
was a very important question to all engineers. 
The position regarding fatigue he could state in a 
few words. All the American work—and the 
Americans were the people who had done most of 
the work—showed that as one went up from a 
specimen, just over ;';-in. in diameter to 2} in. to 
3 in., there was no size effect at all; the same 
fatigue limit was obtained from the ,';-in, as from a 
3-in. diameter bar. It had been very interesting to 
hear Professor Haigh refer again to his theory. At 
one time Professor Haigh’s theory had been very 
much in the limelight, and he was glad to hear 
that he was giving it attention again. Professor 
Haigh had asked whether, in general, the fracture 
in service and in their work did follow the plane of 
principal stress. He could assure Professor Haigh 
that in all the other materials, except Silal, they 
had found no correspondence at all between the 
plane of fracture and any plane of principal stress 
or maximum shear stress. 

Mr. Pearce, in his remarks, had really been giving 
the authors information rather than asking 
for it, and most of his remarks had _ been 
concerned with telling them more about these 
very interesting cast irons. The one point on 
which he (Dr. Gough) might comment was that he 
and Mr. Pollard had not carried out transverse 
tests on these materials, and he was interested to 
have had recalled to him Mr. Pearce’s method of 
finding the elastic modulus. They would try this 
with further irons. Mr. Owner had raised the 
point that Mr. Pollard and he were using a (-4-in. 
diameter specimen in their hollow specimens and 
0-3-in. in the solid. Personally, he did not think 
that in this small range of size there should be any 
difference. He did not say this from experience 
gained in the present research only ; the National 
Physical Laboratory had been doing work on fatigue 
of many types for many years, and their general 
experience had been that a difference as a result 
of using these two sizes would not be expected. 
The most interesting thing in Mr. Owner’s remarks, 
as far as the authors were concerned, was that their 
research had at once been of value to industry, and 
that their machine had been used and results 
obtained from it which were of interest. He 
understood that Mr. Quinney’s diagram for the 
nickel-chromium steel did show a drop at yield. 
He did not know whether Mr. Quinney realised it, 
but if this was genuine, it was the first time in 
history, as far as he himself knew, that an alloy 
steel had shown a drop at yield; the authors 
themselves had never obtained a drop at yield 
with an alloy steel. He was glad to hear that 
Battersea were working in the field of combined 
stresses. 

The two cases which Mr. Stanier had quoted 
were very interesting, because they were not 
peculiar to the railway world; there were many 
cases in which engineers had used mild steel with 
a certain amount of success and, later on, had been 
persuaded to use heat-treated alloy steel and had 
had failure thereby. Generally, the experience 
was that such failure was very often brought about 
when there was a stress concentration effect in the 
steel. As to whether a works test could be carried 
out on their machine; it would be very easy to 
alter its size so as to take a fair-sized piece of 
material. He was glad that Dr. Pye had brought 





home to the audience the degree to which the 
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design of certain machines, such as aero engines, 


was controlled by the fatigue properties of materials. 
Whentfatigue was referred to in some circles, it 
was thought to be some side line of a material 
which enthusiasts pursued, but as a matter of fact 
fatigue was of paramount importance. He sup- | 
ported the suggestion that other laboratories should | 
take up the subject of combined stresses, as it was | 
much too large a matter for any single laboratory. 
They, at the National Physical Laboratory, were 
now working on a certain proportion of the field, | 
but there was still an enormous amount of work | 
to be done, and he thought other laboratories should | 
share in the work. With regard to the use of the 
particular machine under discussion, he would like | 
to announce that the policy of the National Physical | 
Laboratory in regard to machines which it designed | 
was that, if any British manufacturer wished to | 
make any of them, he would always be supplied 
with drawings and patterns without any charge. 
Those who were interested might like to know that 
the machine, as it had been exhibited before the 
present meeting, cost about £95 to make. 


Dr. Thurston had asked whether he and Mr. 
Pollard intended to use cold-worked and case- 
hardened surfaces. The answer was that case- 


hardened surfaces were now in the programme, but 
that cold-worked surfaces were not; he had no 
doubt, however, that, in view of the recent develop- 
ments in the effect of cold-worked surfaces, this 
matter would be taken up later. Mr. Tarner had 
asked whether the high fatigue range of a material 
was due to its high compressive strength. 
Personally, he thought that this could not be so, 


because the Silal tested, say, in pure bending, 
always failed on the tensile side. The tensile 


principal stress was the criterion of failure, so 
that the compressive stress did not come into it. 

On the motion of the President, a hearty vote 
of thanks was accorded to the authors for their 
paper, and the meeting terminated. 
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LAUNCHES AND TRIAL 


Single-screw motorship ; 
single-acting Burmeister and Wain | 
Main dimensions, | 





TRIPS. 


six-cylin 


* NORMANDtET.”’ 
two-stroke, 
Launch, October 21 


der, 
Diesel engine. 
345 ft. by 50 ft. by 31 ft. 6 in 
Messrs. Dansk-Fransk Steamship Company, Limited, 
Copenhagen, by Messrs. Nakskov Shipyard, Limited, | 
Nakskov, Denmark. | 

* Puyitwoop,.”’—Single-screw steamer for service in | 
connection with the trade of The Shoreham 
Shipping and Coal Company, Limited ; triple-expansion | 
engine, supplied by Messrs. The North-Eastern Marine 
Engineering Company, Limited, Sunderland, Launch, 
October 25. Main dimensions, 217 ft. by 34 ft. by} 
14 ft. 4 in. Built by Messrs. S. P. Austin and Son, 
Limited, Wear Dock Yard, Sunderland, to the order of 
Messrs, W. France Fenwick and Company, Limited, 
London. 

Erutrovus,” “ Ernerrorp,” and “ Eraerueap.” 

Steel open swim barges each to carry 105 tons. Launch 
of the Etherous, October 10, and of the Etherford and 
Etherhead, October 25. Main dimensions, 69 ft. 6 in. 
by 18 ft. 2 in. by 6 ft. 6 in. Built by Messrs. Harland 
and Wolff, Limited, North Woolwich, London, E.16, 
for Messrs. C. and A. Etheredge, Limited, London. 

PONTOON Steel decked pontoon for Blackwall Police 
Station. Launch, October 15. Main dimensions, 60 ft. | 
by 20 ft. by 5 ft. Built by Messrs. Harland and Wolff, 
Limited, North Woolwich, London, E.16, for the London 
Metropolitan Police. 


Moror 


Messrs. 


Boats.—Two single-screw motor boats each 
to earry 30 tons, and each fitted with an 18}-b.h.p., 
two-c¥linder, vertical heavy-oil engine supplied by 
Messrs. National Gas and Oil Engine Company, Limited. 
Launch, October 23. Main dimensions of each, 71 ft. 6 in. 
by 7 ft. by 4ft. 2in. Built to the order of Messrs. Grand 
Union Canal Carrying Company, Limited, London, by 
Messrs. Harland and Wolff, Limited, Nosth Woolwich, 
London, E.16, 

DUNEDIN STAR 
the carriage of frozen and chilled meat, and fruit ; 
cylinder, single-acting, two-stroke cycle, airleas-injection 
Sulzer engines. Launch, October 29. Main 
dimensions, 522 ft. 5 in. by 70 ft. by 43 ft. 4 in. Built 
by Messrs. Cammell Laird and Company, Limited, Bir 
kenhead, to the order of Messrs. The Blue Star Line, 
Limited, London 


nine - 


Diesel 


“Sir Ernest Perrer.’’—Twin-screw wood fishing 
solid-injection, cold-starting, two-stroke cycle 
Diesel engines, supplied by Messrs. Petters, 
Yeovil, and installed by Messrs. Lunenburg 


achooner 
Atomic 
Limited, 


Foundry Company, Limited, Lunenburg, Nova Scotia, 

who are distributors for the Canadian Atlantic Coast. | 
rial trip recently. 
by 12 ft. draught. 

Lunenburg, for Mesars. W. C. 
of Lunenburg. 


Main dimensions, 130 ft. by 26 ft. | 


Built by Messrs. Smith and Rhuland, 
Smith and Company, also | 


. if 
['win-screw cargo motorship for 
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LETTER TO THE EDITOR. 


CATHODE-RAY OSCILLOGRAPH 
ENGINE INDICATOR. 


To THe Eprror or ENGINEERING. 


Srmr,—In replying to the letter of September 14 from 


Professor Angus, which appeared in your issue of 
October 11, I would like to say, in the first place, how 
much I appreciate the comments on the Metro-Vick 
Dodds indicator expressed therein. 

When it is desired to obtain permanent records a 


very simple camera suffices. The lens is preferably of | 


the rectilinear type and a simple shutter is necessary 
when it is desired to photograph a large number of 
consecutive cycles. If single cycles only are required, 
the shutter is left open and the oscillogram is allowec 
to flash on to the cathode-ray screen for one cycle only, 
by electrical means. One possible method of achieving 
this is by means of a cam and contact breaker running 
at approximately ,, engine speed, the contacts 
separating for two revolutions of the engine only. In 
circuit with this breaker are arranged external deflecting 
coils and an accumulator resulting in deflection of the 
complete oscillogram beyond the cathode-ray screen, 
except for the time during which the contact points 
are separated. 

With regard to the question of distortion resulting 
from photography of a curved image to a flat plate, 
this can easily be worked out with reference to the 
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annexed figure, in which L is the curvilinear length of 
the half oscillogram, A is the corresponding half-chord, 
t is the radius of curvature of the cathode-ray screen, 
and D is the distance between the lens and the nearest 
portion of the cathode-ray screen. Other letters 
represent distances, as shown on the diagram. The 
and trigonometric results are 


following geometric 


Built to the order of | obvious from the figure - 


(1) Z(2R Z) A? 


(2) Therefore 


Now 
tan 
2 
but 
7 L 
180° R 
Therefore 
0 180 L 
2 2aRh 
Therefore 
Z 180 L 
tan 
{ ink 
lherefore 
R — VR? — A® 180 L 
i “? oak 
(3) Similarly 
R VR? — a? 1808 
tan 
a 4 R 
and 
:=R— VR? — a2 
: t D+Z 
Now, the apparent image of « is ¢, and D . 
a z 


,, 


D+Z, 
is greatest at mid-oscillogram, and a from (3), 


> A 
is least at end of oscillogram and c: 


Substituting the values R 10 in. and L = 1} in. 
for the particular cathode-ray tube used, we find on 
applying formule (2) and (1) that A = 1-737 in. and 
Z = 0-151 in. The error, therefore, at the ends of the 
oscillogram is less than —1 per cent., and by applying 


| formula (3) the error at the middle of the oscillogram 


is less than 
oscillograms of less amplitude than 34 in. ( 
errors due to photography are quite negligible. 
Yours truly, 
E. M. 
Anglo-American Oil Company Limited, 
83, Albert-embankment, London, S.E.11. 
October 25, 19365. 


+1 per cent., if D is 16 in. or over. For 
2L), the 


Dopps. 





| street, London, W.C.2. 
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| of mild steel of ordinary quality, viz., British Standard 





| 





[Nov. 8, 1935. 


*“ISTEG”’ STEEL BARS FOR 
CONCRETE REINFORCEMENT. 


A couPLE of years ago, we gave a short account, in 


lvol. exxxvi, page 504 (1933), of the twisted steel] 


” 


Isteg”’”. bar for concrete reinforcement. At that 
time, th® material was just being introduced into Great 
sritain though its use had become established on the 
Continent. Since then its advantages have won a 


| place for it in British reinforced concrete construction 
| . . 
j}and our previous account therefore needs am plifi- 


cation in the sense that practices over here can now be 
dealt with. The material is supplied in this country 
by Messrs. Isteg Steel Products, Limited, 8, Duncannon- 
In the first place, readers may 
be reminded that the “ Isteg ” bar consists of two strands 


Specification No. 15, twisted together so that they 
resemble a two-stranded rope. The twisting is done 
cold and the grips holding the ends of the bars do not 
move longitudinally. The finished reinforcing 
are, therefore, of the same length as the original plain 
bars, the increase in length involved by the helical 
form of the intertwined bars being met by the stretching 
of the bars. This cold working results in the material 
giving a stress-strain diagram without a well-defined 
yield point and the bars can, therefore, be safely stressed 
to a considerably higher degree than plain bar of the 
same steel. At the same time, the stretching does not 
decrease the total cross-sectional area, the effective 
section of the two twisted bars being, anywhere along 
the rod, that of the original plain bars. The process, 
moreover, provides an automatic test of the material. 
Should there be a weak spot in the original bars, this 
is shown up at once in course of the manufacture 
of the twisted bar, and the rod is rejected. Four 
such rejected bars are shown in Fig. 1 on page 502 
which serves to show the twisted 


rods 


an illustration 
structure. 

It follows from the greater stresses allowable on the 
Isteg bars that by their use one-third by weight of 
steel may be saved in reinforcing work, taking the 
material in tension, thus, for example, an _ Isteg 
rod, stressed at 27,000 Ib. per square inch, consisting 
of bars each ¥ in. in diameter and weighing 1-022 lb. 
per lineal foot, is fully equivalent to a single plain rod 
stressed at 18,000 lb. per square inch, } in. in diameter 
and weighing 1-502 lb. per square foot. Before dealing 
with some interesting tests that have recently been 
made, the example of a reinforcing mesh of Isteg bars 
in actual construction may be referred to. This is given 
in Fig. 2, page 502, and shows part of the ground floor 
in the final wing of the new Bank of England building. 
It will be noticed that the rods are not hooked at the 
ends, a point to be referred to in more detail later. The 
tests themselves are illustrated by Figs. 3 to 8 on the 


; Same page’ 


That in Fig. 3 shows very well the remarkable anchor- 
age afforded by the *‘ Isteg”’ construction. The rods 
under test consisted of bars } in. in diameter. One 
end was embedded in a block of concrete 15 in. deep 
by 10 sq. in. cross-section, the embedded portion 
being the full depth of the block. The bolts also 
embedded in the concrete are merely to hold the block 
in place, the blocks being, as a matter of fact, reversed 
from the position shown in the photograph, that is, 
the rods were pulled downwards. In both tests 
shown, the steel broke clear of the concrete and there 
were no signs of movement of the embedded portion. 
One rod broke under a tensile stress of 12-34 tons 
(71,000 lb. per square inch), and the other at 12-1 tons 
(69,000 Ib. per square inch). The bond strength 
developed amounted to 587 Ib. per square inch in the 
first case and 576 lb. per square inch in the second 
case, thus demonstrating that with the Isteg con- 
struction hooks are not necessary. The concrete 
was composed of 4 cub. ft. of Ham River shingle, 
} in. to } in.; 2 cub. ft. of Ham River sand; and 
90 Ib. of cement. It was, therefore, representative of 
ordinary practice, and was 8 days old when the tests 
were made. It gave a cube strength of 3,354 Ib. per 
sq. in. 

A second series of tests compared the behaviour of 
Isteg and plain reinforcing rods in a cantilever 
beam of 8 in. by 8 in. cross-section in the loaded part 
and 12 in. deep by 8 in. wide in the supported part. 
One of the main points to be noticed in connection with 
the tests is that the Isteg rods had no hooks,. the 
ends being cut square off. The plain bars, on the 
contrary, had the customary hooks. To the end of the 
rod in the supported part of the beam was welded a 
wire, the free end of which was connected to a dial 
micrometer in the manner shown in Figs. 4 and6. The 
wire passed through a tube in the concrete and was 
sufficiently stiff to avoid invalidating the readings b) 
flexure. The loaded portion of the beams were 
provided with stirrups, the disposition of which in 
the Isteg beam is shown in Fig. 5. There were 
no stirrups in the supported part. The load was 
applied at the point “ W.” Two beams were tested 
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Norr.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for “fine foreign” and “standard” metal, respectively. The prices shown 
for lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 


steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. 


The 


pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 lb. to 80 Ib., and the price of tin-plates is per standard 
box, but in all other cases the prices are per ton. Each vertical line in the diagram represents a market day, 
and the horizontal lines represent 1/. each, except in the case of the diagram relating to tin-plates, in which 


they represent 1s. each. 














for each method of reinforcement. The results of 
the four tests involved are given in Tables I and II. 

In examining these results it must be borne in mind 
that the tests were made to determine the degree of 
anchorage of the reinforcing rods in the concrete 
matrix, the effect of the load imposed on the cantilever 
end being, as the beam bent, to pull the rod out of the 
concrete. The load was gradually applied until the 
beam failed by continuous bending without the applica- 
hon of further load. There was no movement whatever 
recorded on the dial micrometer in the tests with the 
Isteg rod, which had a total length of 5 ft. 11} in. 
ora to two bars each $ in. in diameter without 

0oks, 
The plain rod was of 3 in. in diameter with hooks at 








each end. The total length of the material was 
8 ft. 8} in., the length over the bends being 6 ft. 7 in. 
The concrete cracked at the point X, at about much 
the same load with both forms of reinforcement, 
and at this load there was no sign of movement of the 
plain rod. At a load of 3,400 lb., however, in one test, 
the rod had been withdrawn 0-005 in. This increased 
to 0.008 in. on the addition of another 100 lb., and, 
when the continuous bending started, it was 0-013 in. 
This reading was reached when the point of application 
of the load had moved through a distance of 6 in. 
The collapse was preceded by a longitudinal crack 
appearing in both the top and bottom faces of the beam 
at the free end of the cantilever, the concrete finally 
bursting and falling away from the hook at this end. 


| 


_5°9 


The other test showed less movement of the rod in the 
concrete, only 0-005 in. being registered when contin- 
uous bending set in at a load of 3,900 1b. The load had 
in this case descended 3 in. The bond strengths at 
the 0-005 in. movement in each case were 210 Ib. 
and 227 Ib. per square inch, respectively, a low figure 
compared with that of the direct pull test on the 
Isteg rod. Probably the fact that the process of 
manufacture of Isteg rods frees them from mill 
scale is a factor in increasing the anchorage properties. 
It will be noted that the steel stress at the point of 
failure was considerably lower with the plain rod 
than with the Isteg rod. The whole of the above 


TaBLe I.—}-in. “‘Jsteg’’ Steel Without Hooks. 





Beam ** A.” Beam ** B.” 
Load Total |} Load Total 
move- | move- 
} Ub. ment. Lb. ment, 
| 
Concrete cracked = at | | 
point “X” .. --| 1900 | Nil |} 2,247 | Nil 
Bending, continuous 4,200 Nil || 4,100 Nil 
Steel stress at failure 69,000 Ib. per 67,000 Ib. per 
sq. in. aq. in. 








Tasce II.—}- 


in. Plain Bar with Hooks. 








Load Total Load Total 
move- move- 
Lb. ment, | Lb. ment. 
eee 565 — ee 
Concrete cracked = at 
point “xX” .. ..| 2,400 Nil 2,300 Nil 
Load causing movement 3,400 0-005 
3,500 0-008 
Bending, continuous ..| 3,600 0-013 3,900 0-005 
Bond strength at first 210 Ib. per sq. 227 Ib. per sq. 
movement in. in. 
Steel stress at failure 38,000 Ib. per 41,000 Ib. per 
sq. in. sq. in. 














tests were carried out by Mr. R. H. Harry Stanger, 
Testing Works and Chemical Laboratories, 24, 26 and 
28, Tothill-street, London, S.W.1. 

A number of other tests have been made, e.g., on 
the behaviour of Tee-section beams, and for the purpose 
of determining the economic percentage of steel relative 
to concrete with the Isteg construction. Limita-° 
tions of space forbid analysis of these, but a note may 
be appended on a full-scale test in an actual building 
carried out by Mr. Stanger under the observation 
of engineers of the London County Council. This test 
is seen in progress in Fig, 8. The lower floor panel is 
reinforced with two Isteg rods per rib, each rod 
consisting of two bars }§ in. in diameter. The upper 
floor panel had two plain round bars, each § in. in 
diameter, per rib. Each panel was of the same size, 
viz., 13 ft. 54 in. by 13 ft. 6 in., giving an area of 181-4 
sq. ft. and were loaded uniformly in such a way that 
the working stress in the Isteg steel, reinforcement 
was 27,000 lb. per square inch and that in the plain 
reinforcement was 18,000 lb, The proportions of the 
concrete mix were the same for each panel, but the 
cube tests showed that the Isteg panel had the 
weaker concrete. The test was carried out with 
concrete at the age of 39 days, and consisted of a half 
load for 3 hours, followed by an unloaded interval 
of 17 hours. The full load was then applied for 24 hours, 
after which the floors were left unloaded for some 
20 hours before permanent set was measured. The 
maximum deflection on the Isteg panel after 24 hours 
full load was 0-049 in., and that on the plain rod-panel 
was 0-047 in. The plain panel went back into position 
after the removal of the load, whilst the Isteg 
panel showed a deflection of 0-003 in. The results 
then are almost identical, but when it is realised that the 
cross-section of the two Isteg rods per rib was only 
0-3712 sq. in., compared with the 0-6136 sq. in. 
of the two plain rods per rib the saving in weight of 
steel in the former method of construction will be 
apparent. The floor was 1} in. thick between the ribs, 
which were pitched at 15 in., and had a total depth 
of 6} in. and a width of 3 in. The floors were con- 
structed by Messrs. Caxton Floors, Limited, Horseferry- 
read, 8.W.1, 








Tue Newcomen Socrery.—The annual general meet- 
ing of the Newcomen Society will be held on November 13, 
at 5.30 p.m., in the hall of the Institution of Structural 
Engineers, 10, Upper Belgrave-street, London, 8.W.1, 
when the election of office-bearers for the ensuing year 
will take place and the treasurer's statement will be 
received. On the conclusion of business, an ordinary 
general meeting will be held, when Messrs. 8. B. Hamilton 
and P. H. Mellor will present a paper, entitled “ The 
English Dwelling House before the Tudors.” The joint 
honorary secretaries are Messrs. H. W. Dickinson and 
A. Stowers, The Science Museum, South Kensington, 





Londen. 8.W.7. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at October 21 
there were approximately 10,492,000 insured persons 
hetween the ages of 16 and 64 in employment in Great 
Britain. This was 14,000 more than the revised 
tigure for a month before, and 279,000 more than a 
The numbers in employment at October 


year before 
reduced owing to a dispute 


21 were substantially 
involving stoppages of work at a number of collieries 
in South Wales. There was an improvement in 
employment, between September 23 and October 21, 
in coalmining, the cotton, woollen and worsted and 
hosiery industries, textile bleaching, dyeing, &c., 
tailoring, the boot and shoe industry, engineering, ship- 
building and ship repairing, and motor vehicle and 
aircraft manufacture. On the other hand, employ 
ment declined in hotel and boarding-house service, the 
distributive trades, the building industry, brick and 
tile manufacture, and shipping service 


At October 21, the numbers of unemployed persons | 


employment exchanges in Great 
unemployed, 238,366 


on the registers of 
Britain were 1,595,689 wholly 
temporarily stopped, and 81,835 normally in casual 
employment, making a total of 1,916,390. This was 
42,220 less than the number on the registers at Septem 
ber 23, and 203,245 less than a year before. The total 
comprised l, 
and 52,616 girls. 


After a meeting on Thursday last week of the colliery 
owners’ central council, a committee of its members 
visited the Mines Department for the purpose of giving 


Captain Crookshank the reply of the coalowners to the | 
| representing the Governing Body of the International 


Government's request that an organisation for complete 
and effective control of the sale of coal should be set up 
in each coal-mining district with co-ordination between 
the districts through the central council. According 
to an official report issued at the close of the meeting, 
Sir Evan Williams informed the Secretary for Mines 
that he was in a position to give a definite undertaking 
that what the Government desired would be carried 
out by, at any rate, sixteen of the seventeen districts. 
The remaining district has since given the necessary 
undertaking This action of the Government, of 


course, does not satisfy the Mineworkers’ Federation of | 


Great Britain, which intends to go on with the ballot 
for or against a strike in support of the demand for an 
immediate increase of wages 


The Industrial Court has awarded electrical workers 


employed by the main line railways a wage increase of | 
which | 


Id. per hour. The National Railway Council, 
is composed of representatives of the Electrical Trades 
Union, the National Union of Railwaymen, and the 
Amalgamated Engineering Union, claimed that 
rates paid in Great Western, London Midland and 
Scottish, London and North Eastern and Southern 
railway generating stations and sub-stations, 
on high tension cables between them, should be 
creased by 3d. per hour. The difference between the 
railway workers’ rates and those of the staffs and 
employees in the public electricity-supply industry, 
it was contended, justified the demand 


The trade unions with members employed in railway | . ‘ 
» | corrosive liquids ; Mr. Van de Weyer and Mr. Deladrié¢re 


shops have applied to the companies for restoration 
of the balance of the wages cuts made in 1931. 
matter was discussed at a meeting in London last week, 
and is to be further considered at another conference 
later this month. The similar application by the 
National Union of Railwaymen, Associated Society of 
Locomotive Engineers and Firemen and Railway 
Clerks’ Association on behalf of the men in the con- 
ciliation grades has been discussed with representatives 
of the railway companies, and is to be considered again 
at a meeting on November 26. 
‘ 


The writer of a letter in The Times points out that 

the reason why employers in the manufacturing trades 
do not engage additional labour instead of working 
overtime with their ex‘sting staffs is that in these days 
of mass production every workman has relation to 
factory equipment and an increase in the number of 
people employed involves a pro rata increase in 
machinery and plant.” This is effected,” he says, 

by a capital expense which a merely temporary spurt 
in trade does not justify. Seldom can a workman be 
employed without an initial outlay of several pounds, 
and men operating big machines sometimes represent 
a capital expenditure on plant of hundreds or even 
thousands of pounds without which outlay their services 
are useless. Of course busy firms might engage new 
labour for the overtime hours without installing new 
plant, but such procedure would so disturb the rhythm 
and continuity of production as to increase costs and 
defeat the main object of all factories, which is to make 


17,077 men, 62,762 boys, 273,935 women, | 





| Stevenson 


the | 


and | 
in- 


The | 
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a profit. The foregoing applies to trade booms of a | 
temporary nature, as when any business shows per- | 
manent improvement new capital is forthcoming for 
extensions and staffs are increased.” 


[Nov. 8, 1935. 


The following allowances are not to be taken ints 
consideration for the calculation of the average wag: 


| Payments in respect of missions or transfer, including 


subsistence allowances, travelling and hotel expenses, 
travelling allowances and wage increases paid in place 


| of subsistence allowances where regular travelling jx 


The Stakhanoff movement, which is said to have 


| brought about a great increase in the efficiency of produc- 


tion in Russian industry, is, according to the Moscow 
correspondent of the Manchester Guardian, meeting 
with serious resistance. Stakhanoff is a coal miner 
in the Don Basin who, by the of drills and a} 
rearrangement of manual labour, has given outputs 
that reach phenomenal figures. His achievements 
are being given wide publicity in the Press, on the 
radio, and in the cinema, and he is being upheld as 
a model for imitation by Soviet industry as a whole. 
“ It is reported,” the correspondent says, “* that the 
leading Stakhanoff disciple at the Trud Works at 
Gorki has been murdered. The Soviet Press describes 
the murderers fragments of the crushed class 
enemy,’ or former *‘ Kulaks,’ and asserts that it has 
been confessed that the act was intended to punish the 
vietim for doubling the output. Incidents of attacks 
against ‘ Stakhanovists ’ and attempts at sabotage are | 
all attributed to these sources rather than to individual 
resentment of pressure in the speeding-up of work.”’ 


use 


as 


The weekly organ of the International Labour 
Office at Geneva mentions that the eighth session of the 
Correspondence Committee on Accident Prevention | 
was held at Lucerne last month. The following | 
members attended :—Mr. Ruiz Manent (Spain), Mr. C. 
Tzaut (Switzerland) and Mr. Zulawski (Poland), 


Labour Office; Mr. Caen (France), accompanied by 
Mr. Dorido; Mr. Canon (Belgium), substitute for Mr. 
Deladriére; Mr. Colombo (Italy); Mr. Delauney 
(France); Mr. Gabrielson (Sweden); Mr. Hendrych 
(Austria); Mr. Kjaer (United States); Mr. Morley 
(Canada); Mr. Pfisterer (Hungary); Mr. Scholte 
(Netherlands), accompanied by Mr. Winkel; Mr. 
Taylor (Great Britain); Mr. A. Tzaut 
(Switzerland), accompanied by Mr. Helfenstein; and 
Mr. van de Wever (Belgium). 


The Committee’s main task was to consider draft 
safety regulations for the building trades, prepared by 
a sub-committee, a draft monograph on abrasive 
wheels, prepared by Mr. Stevenson Taylor, and a draft 
monograph on safety in the use of ladders, prepared by 
Mr. Deladriére. The draft regulations for the building 
trades as amended by the committee will be included 
in the Grey Report on this subject, to be submitted to 
the International Labour Conference in 1936. The 
monograph on abrasive wheels was approved by the 
committee with slight alterations, and will now be put 
into final shape by the Office and published. A pre- 
liminary discussion on ladders took place. The com- 
mittee’s observations will be forwarded to Mr. Dela- 





driére, with a view to revision of the draft for further 
discussion at the Committee’s next session. 


The Committee appointed Mr. Kjaer and Mr. Morley 
to prepare a draft monograph on the safe handling of 


to prepare a draft monograph on protective screens ; 
and Mr. van de Weyer to prepare a draft monograph 





on the protection of the hands and feet of foundry 
workers. In connection with this session, the Swiss | 
National Accident Insurance Institute arranged for | 
demonstrations to be given of the Institute's guards | 
for spindle moulding machines and circular saws, and | 
the use of its welding masks and protective goggles. | 
The members also had an opportunity of seeing five | 
films produced by the Belgian Manufacturers’ Associa- 
tion, showing the course of typical accidents, and a| 
film produced by the Swiss Institute showing the 
dangers of spindle moulding and how they are overcome 
by its guards. 
| 
| 


An Order promulgated by the Council of People’s 
Commissaries of the Soviet Union, states that the 
calculation of the average wage for the duration of 
ordinary and special holidays, and of compensation 
granted for holidays not received, is to be made accord- 
ing to the average amount of the wage during the 
twelve months preceding the holiday or the date of | 
payment of compensation. For workers with less than | 
one year’s service in the undertaking or institution 
concerned, the average wage is to be calculated from | 
the day of their entering on their duties. For the pur- 
pose of calculating the average wage, all forms of wages, 
together with any allowances granted by the social 
insurance system for temporary incapacity, are to be | 
taken into account. Any period of incapacity for 
work is to be regarded as a period of employment. 


| pendence and responsibility of the Labour 


| antagonisms. 
| a eae : ’ 
| insignificant, as the economic organisation of German 


| in the field of social policy. 


required. The reduction of wages for the holiday period 
hitherto in force for newspaper workers is cancelled 


The International Congress of Professional Workers, 
held recently at Brussels, instructed its delegates on the 
Advisory Committee on Professional Workers to ask 


: 
| the International Labour Office to carry out an enquiry 


into the legislation governing the conditions of salaried 
professional workers who were inventors, in order to 
discover whether this question could be made the 
subject of an international convention in the 
future, providing that when industrial designs and 
models were protected on the basis of patent rights, 
these rights should be allowed to the true inventors ot 
such designs and models, where they could be found, 
and not to the employer on whose account they had 
been made. The enquiry should also determine, it was 
declared, whether special account should be taken of 
the inventor’s right to sign his name to his production 
and whether any agreement to the contrary could 
deprive the inventors concerned of these rights. 


near 


Addressing the third annual congress of the German 
Labour Front, which was held at Nuremburg, Mr. Ley, 
the Leader, said that the new German social order was 
based on a fundamental principle accepted as an axiom 
by all German workers, which was that the undertaking 
was a unity. Employers and workers were no longer 
two distinct classes battling against one another, but 
soldiers in a single army of labour whom destiny had 
allotted to different posts. The social activities of 
the Labour Front were not limited to a part of the 
worker’s life, for the new social order embraced all the 
needs of man in the struggle for life. It did not aim 
at raising the level of wages but to raise the standard 
of living. Man must be the master of his work. The 
inferiority complex, which had made of the proud 
German worker a servile proletarian, was partly due 
to the worker’s feeling of his own inadequacy. Voca- 
tional training was consequently one of the most 
important requisites for the building of a generally 
satisfactory social order. An overworked and nervous 
man was useless to the employer. The demand for 
holidays would therefore some day be put forward 
more vigorously by the employer than by the worker. 


In the present stage, Mr. Ley went on to say, the 
National Socialist Party was mainly concerned with 
price increase. Its leading principle was the opposite 
of that followed by the trade unions, which had been 
to maintain money wages in a state of permanent 
fluctuation in order to prove the necessity of the class 
war. The National Socialist desired a stable system 
of money wages and therefore had to insist that prices 
should remain moderate and stable likewise. In many 
instances, new wage regulations had resulted in in- 
creases. He wished to say once for all that, since Mr. 
Hitler had come into power, the strictest care had been 
taken to avoid wage reductions. If, in isolated cases, 
such reductions had taken place, they had been merely 
re-adjustments. In general, wage reductions were 
not permitted or practised in Germany. On the 
contrary, wage increases had been granted in many 
cases, to, among others, home workers and tobacco 
workers, 

Dr. Schacht, the Minister of Economy, who also 
addressed the Congress, emphasised the importance ot 
the affiliation of the economic organisation of German 
industry to the Labour Front, which had been effected 
by agreement in March. That re-organisation, he 
said, in no way entailed a desire to destroy the inde- 
1 Front and 
the economic organisation of German ‘industry so far 
as the special tasks of each were concerned ; but the 
Government were determined to make sure that that 
independent responsibility did not give rise to new 
The risk, however, appeared to be 


industry was in no way a successor to the former 
employers’ organisations which had been dissolved, 
and was not concerned with the defence of interests 
Social policy was the task 


of the State and the Labour Front. The principal 


| function of the Economic and Labour Council would 
| be to make possible frank and open discussion between 
| the heads of undertakings and their staffs on questions 


affecting undertakings as a whole, on the relations 0! 
leaders and followers and on the general economi 
situation. 
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ELECTRO-MECHANICAL VARIABLE-SPEED GEAR DRIVE. 


CONSTRUCTED BY MESSRS. 


a 














ELECTRO-MECHANICAL VARIABLE- 
SPEED GEAR DRIVE. 


Ix many industries the precise regulation of the 
speed of the machines concerned is imperative, and 
attempts to effect this by controlling the speed of the 
prime mover are apt to be attended with loss of sensi- 
tiveness if undue complication is to be avoided. Such 
devices as sliding change gears do not meet the case, 
as with them the speed regulation takes place in steps. 
The small changes really desired can only be met by 
the use of a constant speed for the drive with a change 
gear which is infinitely variable between the speed limits 
necessary interposed between it and the driven part. 
The mechanism shown in the accompanying illustration 
provides such a control. It is made by Messrs. Crofts 
Engineers), Limited, Thornbury, Bradford, and is 
rather more a skilful combination of the firm’s standard 
units than a special piece of machinery. Hence, 
variations to suit particular circumstances can be 
readily made in this form of drive. The prime mover, 
a constant-speed motor running at 720 r.p.m., is seen 
on the right ; at the left is the output shaft, the speed 
of which can be varied by infinitely small gradations. 
lhe variable-speed gear is of Messrs. Crofts’ well-known 
type with opposed split-cone pulleys, the halves of 
which are advanced towards or withdrawn from one 
another to alter the ratio between the diameters of the 
driving and driven units. The alteration in diameter 
is, of course, effected reciprocally in the usual way 
by levers which slide the cones along the shafts, but 


CROFTS 





| 


(ENGINEERS), LIMITED, BRADFORD. 








this is released. The degree of speed regulation is, 
therefore, very precise and positive. A slipping clutch 
and stop collars are provided on the operating screw 
in order to safeguard the speed-change gear from over- 
running in either direction. 

The main motor is controlled by a master switch, 
but in the particular arrangement illustrated provision 
is made for stopping the driven machine without 
stopping the motor. This is effected by the long 
vertical lever shown, which lever is provided with a 
locking device near the hand grip. The lever operates 
a Crofts’ rim-type friction clutch on the variable-speed 
shaft between the change-speed gear and the worm- 
reduction gear. It is necessary that when the driven 
machine is re-started it should always be at the 
minimum speed. An interlocking device is, therefore, 
fitted between the clutch lever and the starter of the 
reversible motor. Movement of the lever to dis- 
engage the clutch automatically causes the variable- 
speed gear to return to the lowest speed, and it is 
impossible to re-start the machine at any other rate. 
This type of drive can also be arranged with electrical 
interlocking between the master switch of the main 
motor and the clutch lever, so that the drive can only 
be stopped with the variable-speed gear in the position 
giving the lowest speed to the driven machine. It is 
possible also to arrange for remote control. An elec- 
trical tachometer in connection with the push-buttons 
can be installed at any desired point, and the speed of 
the driven machine can thus be observed and corrected 
or altered from an office or from any central control 


in this case the screw operating the levers is not rotated | station in the works, a condition frequently necessary 
by hand, but by the small reversible motor seen in the | in processing or conveying plants in which co-ordination 


background to the left of the main motor, the motion | is required. 
| by a slightly different arrangement to that described 


being transmitted through a train of spur gears. 


Che main motor drives the constant-speed shaft of | above. 
the variable-speed gear by Vee-belt with a 2 to 1 | nised. 
the driving motor circuit, the switches being operated 
The constant-speed shaft runs at 360 r.p.m.| by one or other of several sensitive arrangements on 


reduction, and the speed gear has a 4 to | reduction 
range. 


Electro-automatic control is provided for 


Machines so equipped can be exactly synchro- 
The control is effected by mercury switches on 


and the variable-speed shaft at any desired speed | the driven machine. 


between 720 r.p.m. and 180 r.p.m. The final drive to 
the 
gear, so that the final speed range is from 80 r.p.m. to 
20 3 

20 r.p.m. 


of Messrs. Crofts’ fin-cooled type, the 


vutput shaft is through a 9 to 1 worm-reduction | 





As will be seen, the worm-gear housing is | 








Tae MacHIninGc OF STAINLESS STEELS.—A_ useful 


little publication containing notes for the machinist 
sd regarding the machining of “ Silver Fox *’ new-process 
radiation from | stainless steels has recently been published by Messrs. 


the tins keeping the oil bath in which the worm gear| Samuel Fox and Company, Limited, Stocksbridge, 
works at a safe temperature. The actual s of the | Sheffield, who are associated with Messrs. The United 
P hs aa 
driven machine is recorded by a tachometer, and the | Steel Companies, Limited. The steels to which the little 
reversible motor operating the lever screw is controlled rene mange YS ye weve ye - the high-frequency 
by « contactor-type reversing starter actuated by a geen ap rough pasa pee gr me cn aa 
two- positi J 7 - “ge ” & , : Zs - " 
“a pene push button switch marked “ Speed up | drilling, hand and machine tapping, milling, planin 
a m. peed down. The motor drives for as long a8 | and shaping and cold-sawing. The notes should be usefi 


sutton is pressed home and comes to rest when ' to machine-shop superintendents, foremen and operators. 





THE STRENGTH OF METALS 
UNDER COMBINED ALTERNATING 
STRESSES.* 


| By Dr. H. J. Goven, M.B.E., F.R.S., M.1.Mech.E. 
and H. V. Potiarp, A.M.I.Mech.E. 


In view of the profound importance of the subject to 
engineering design, the very considerable amount of 
theoretical and experimental attention which has 
been given to the study of the stress criteria which 
govern the failure of constructional metals under com- 
| bined stresses is easily understood. Dealing with 
the subject in its broadest aspects, failure may be 
| considered to occur (1) at breakdown of the condition 
| of primitive elasticity, or (2) at the occurrence of further 
| deformation during the yielding or plastic stage, or 
| (3) at fracture. Which of these events is of major 
|importance in any particular case will depend on 
| whether the requirements are such as to prohibit 
| altogether plastic deformation or, alternatively, if 
| while avoiding fracture they will yet allow a limited 
| or unlimited amount of permanent set to occur. 
| Each of these requirements is commonly encountered 
|in examples of engineering practice. Again, the 
| operative stress systems to be considered can, in 
general, be divided into those of a static or of a cyclic 
|nature, or of a combination of these two. As the 
| present paper deals essentially with the resistance of 
metals to combired cyclical stresses, it is unnecessary 
here to refer to the voluminous literature relating to 
the numerous theoretical and experimental studies 
of the behaviour of metals under combined static 
| stresses, but it may be mentioned that only in a few 
cases have the experimental conditions investigated 
been of sufficient variety and type to be discriminative. 
Recent authoritative investigations, to which passing 
reference should not be omitted, include those of Taylor 
and Quinney,t who have shown that the plastic distor- 
tion of copper and aluminium and, to a less exact 
degree, of mild steel, is controlled by the von Mises- 
Hencky criterion of constant shear energy (potential 
energy due to purely elastic strains, excluding hydro- 
static contraction or expansion) ; of Lodé and Nadai,t{ 
the results of whose tests on the yielding of mild steel 
also conformed to the von Mises-Hencky criterion ; 
and of Cook,§ whose investigation into the elastic 
limit of thick-walled tubes of two types of mild steel 
gave results which, although not conforming exactly 
either to the von Mises-Hencky relation or to a constant 
value of maximum shear stress, were interpreted as 
being in much closer agreement with the latter criterion. 

A study of the very extensive literature relating 
to the behaviour of metals under cyclical stresses or 
“ fatigue ” reveals that, although considerable attention 
has been devoted to fatigue tests employing simple 
stress systems, such as direct, flexural, or torsional 
stresses, practically no information exists concerning 
the effects of combined fatigue stresses. This absence 
of information does not arise from any lack of theoretica 
or practical importance attaching to this aspect of 
fatigue phenomena—the majority of engineering prob- 
lems of fatigue are concerned much more with complex 
stress distributions than with the simpler cases which 
have already received such intensive study—but is 
probably partly due, in the first place, to the normal 
development of methods of attack on the fatigue prob- 
lem and perhaps in no small measure to the fact that 
the design of a satisfactory high-speed combined-stress 
fatigue-testing machine presents considerable difficulties; 
the present research represents the first really compre- 
hensive attack on this interesting aspect of the strength 
of metals. The extensive field of useful inquiry which 
awaits exploration includes the following general 
groups of stress systems which are of engineering 
importance :—(1) Cyclic direct, bending, or torsional 
stresses, each superimposed on a static stress of the 
two other types; (2) combinations of cyclic direct, 
bending, or torsional stresses in phase; and (3) as in 
group (2), but with various phase differences between 
the different types of cyclic stresses. 
In planning the present research, it was decided 
that an investigation into combined fatigue stresses 
might usefully be commenced using stress combinations 
of the second general group mentioned above, namely, 
combinations of two systems of cyclic stresses of diffe- 
rent types, in phase; because combined bending 








| 


| (1933). 
§ Proc. Roy. Soc., Series A, vol. 137, page 559 (1932), 


and torsional stresses are commonly encountered in 
engineering, ¢.g., in crankshafts, a commencement 
has been made with this combination. Even this 
simple stress combination offers considerable scope 
for investigation, as in addition to variations in relative 
amplitudes of the bending and torsional stress cycle, 





* Paper read before the Institution of Mechanica 
Engineers on Friday, November 1, 1935. Abridged. 

+ Phil. Trans. Roy. Soc., Series A, vol. 230, page 323 
(1931). 

t Trans. A.S.M.E., vol. 55, APM-55-14, page 111 
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the mean stress of each can also be treated as a variable. 


It was decided to investigate first the case of combina- | 


tions of reversed bending and reversed torsional stresses, 
the mean stress of each cycle always having zero 
value. 

Several possible types of testing machine were 
considered and worked out in detail, final choice being 


given to a type of machine employing the inertia | 


forces of revolving out-of-balance weights, the inertia 
of the remaining vibrating and rotating parts being 
eliminated from the specimen by a suspensory spring sys- 
tem the natural frequency of which was in tune with that 
of the working speed of the machine. 
was constructed and proved satisfactory in operation ; 
preliminary tests, employing cycles of simple bending 
and torsional stresses, gave results which were in very 
good agreement with those obtained from other testing 
machines. It was found that this first machine was 
unnecessarily bulky and complicated, and two further 
machines—which have been used in the experiments 
to be described—were constructed to a design which, 
while retaining exactly the essential principles of 
operation of the first design, was simpler in detail and 
less costly. 

Careful attention has been given to the most suitable 
range of materials to be used in the present investigation. 
Although, in deciding on a research into combined 
flexural and torsional stresses, the problem of the crank- 
shaft was primarily in view, it was not considered 
desirable to carry out tests merely on ad hoc ranges of 
commercial aircraft and automobile crankshaft steels, 
as the available combinations of chemical analysis 


and heat treatment thus offered are not very great ; | 


also, the purpose of the work is not merely to collect 
test data but to obtain more fundamental information 
concerning the general criteria which govern the failure 
of metals under combined stresses. Accordingly, 
the programme embraces a wide variety of steels, some 
fourteen in number, which have been specially prepared 
to represent specific types of microstructure and regular 
variations in tensile strength; materials have 
been included to give information on such aspects as 


the effect of a combination of a hard surface with a | 


softer core, also of steels possessing similar static 
but widely differing impact properties, &c. To afford 
an opportunity of comparing the relative behaviour 
of “ ductile” and “ brittle materials, also in view 
of the engineering interest attaching to the fatigue 
properties of cast-irons, three types of cast-iron have 
been included in the programme; these cover both 
the comparatively brittle and the comparatively ductile 
types, together with a high-quality engineering iron, 
which, in respect of ductility, is intermediate between 
the former two. From such a range of 
data should in due course become available 


which 


should be of value in a wide variety of design problems, | 


while possessing some theoretical interest. 


The resistance to combined fatigue stresses of each | 


material will be investigated, using seven different 


combinations of bending and torsional stresses and, | 


as lengthy endurance testing is the only reliable method 


of determining accurately the limiting range of stress, | 
some considerable time must elapse before the results | 


of the complete investigation are available. In view 
of this fact, and because of numerous requests which 
have been received for information regarding the new 


testing machine and the results already obtained, the | 


present report has been prepared. It deals with the 
results obtained from three typical materials, viz., 
# mild steel, a heat-treated alloy steel, and a cast-iron 
specially chosen to represent an approach to a “ brittle " 
material. 

Combined-Stress Fatigue Testing Machine.—Figs. 
la, 16, and le show the general arrangement of the 
machine, 
in a movable bracket k bolted to the casting g, which 
is attached to the baseplate of the machine. The 
other end of the specimen is held in the collar c, to 
which the arm a is pivoted about a vertical axis passing 
through the centre of the specimen. The disc d carrying 
the out-of-balance weights w is supported upon an 
axle f, suitably clamped to the ends of the springs e, 
the other ends of which are rigidly clamped to a bracket 
carried by the baseplate. The disc d is driven by the 
synchronous motor m, running at 1,500 r.p.m., through 
a belt drive. The bracket f is connected by links / 
to the centre of percussion of the arm a ; a rubber bush 
is inserted between the ends of the links / and the arm a, 
so that the deformation of the specimen shall not be 
seriously constrained. Thus the general principle 
of the machine is that the out-of-balance forces deve- 
loped at the axle of the disc are transmitted as an 
alternating moment to the specimen through the arm 
a. The speed of the dise is adjusted by varying 
the ratio of the pulley diameters—to the resonant 
frequency of all the moving parts vibrating on the 
outer ends of the springs e; this adjustment is effected 
by the use of a very flexible specimen in the form of a 
thin strip. This is an important feature of the machine, 
as all inertia forces, other than those due to the out-of. 


Such a machine | 


also | 


materials | 


| balance weights, are thereby eliminated. The resonant | centre line of the links /, the mean weight distribution 
speed of the machine shown is 2,130 r.p.m. of the moving parts being thereby maintained constant 
| In the position shown in Figs. la, 16, and lc,/in all tests. By a suitable choice of out-of-balance 
| cycles of reversed plane bending are imposed on the | weights, ranges of bending stress (on a standard speci 

| specimen. The bracket & and collar c can be rotated | men of 0-3 in. diameter) varying from + 5 to + 50 tons 
|}and clamped to any other position, so that the arm a per square inch, with intermediate steps of + $ ton pet 
|makes an angle @ with the longitudinal axis of the | square inch, can be obtained using six weights only 
specimen ; the bending moment applied to the speci- | (finer adjustment of the applied stress range is obtained 
| men is then proportional to cos @ and the torque to sin 6; | by small alterations to the standard diameter of the 
| it will be noted that the bending moment and torque ' test portion of the specimen). 


TABLE I.—Cuemicat ANAtysis, Heat Treatment, &c., oF MATERIALS. 





Chemical Composition, per cent. 


s | p | 





| 
N.P.L. | | 
dReference | Description. Heat Treatment. 
Mark. | Si. Mn. 
: { 





0-1 per cent. car- 
bon steel 


3h 


| 0-06 | 
| | 
ls. 


HEP Normalised from 900 deg. | 0-12 | 0-185) 0-61 | 0-012 | 0-016 
c. 


- - — = - ——— — 


| 
a SR | 
Oil-hardened from 830 deg. 
C., tempered at 620 deg. 
C., and cooled in water 


per cent 0-31 | 0-21 | 0-58 | 0-002 —_ 
nickel - chro- | 


mium steel } 


| 


| 
| | | fe Se 
2-09 | 6-39 | 1-13 0-031 | 0-047 0-08 — 
\(1-99 G.) 
(0-10 C.)| } 
i 


i 


0-017 


65 | 


HHV Silal cast-iron .. _ 





G., graphitic carbon. C., combined carbon. 


TABLE II.—Sum™ary or Resvtts or Svpprementary Static, Impact, anD FaticuE TEsts. 








| 
| 34 per cent. 

| 0-1 per cent. Nickel-Chromium 

Carbon Steel. Steel. 


Particulars of Test. Silal Cast-Iron 





1-8 


11-2 i 
None 


Tensile limit of proportionality, tons per square inch 
| Yield point in tension, tons per square inch os 
Ultimate tensile strength, tons per square inch 
Reduction of area at fracture, per cent. ee 

Young's modulus E, lb. per square inch 10-6 se oe 
Brinell hardness No. (0-4 in. specimens, using 5-mm. ball) .. 





Torsional limit of proportionality, tons per square inch 

| Yield point in torsion, tons per square inch 

| Torsional modulus of rupture, tons per square 
Total twist at fracture (1./d = 84) deg. 

| Modulus of rigidity G, Ib. per square inch 


inch 





< 10-6 
Izod notched bar value, ft.-Ib. 


| Fatigue limit (Wéhler rotating bar), tons per square inch 
| Endurance ratio (Fatigue limit static tensile strength) 


| eepegdepaney ‘ ee inuennediemesentens: 
Torsional fatigue limit (Stromeyer alternating-torsion machine)| 

tons per square inch , ee . ee ee 
Endurance ratio , 





* On specimen 0-5 in. in thickness. 


TABLE IIl.—Sum™mary or Comprinep-Stress Fatigue EXPERIMENTS. 





Fatigue Limits, tons per square inch. 


| Ratio of 
applied 
Twisting 
Moment 

to Bending} 
Moment 
(tan @) 


Ranges of Principal Stresses. ’ 
Range of Maximum 


Range of 
Shear Stress 8. 


Range of | 
Direct | Shear 25115) Meee eee Be semen eG 
Stress due Stress due 
to Bening f,| to Torsion q, 
Tons per | Tons per 
square inch. | square inch. 


Value 

Material. of @, deg 

p) (tension). | ae 
eieeeeeer: 
|pression) 


Value. Ratio. 





-00 

-O1 
O45 

“O85 


| 
0-1 per cent. | 
carbon steel 


Owes & 
aw 


oc woenrss 


| ‘¢ )6per§= (cent. | 
nickel - chro- 
| mium steel 


One end of the specimen ¢ is rigidly clamped | 


00 (1-00) 
Ols (1-07) 
00s (1-06) 
“14 (1-205) 
-27 (1-34) 
435 (1-515) 
82 (1-92) 
(1-825) 


| Silal cast iron . 





. 
’ + 


7-4 (all results) to + 7-8 (excluding one specimen). 
13-5 (all results) to + 14-2 (excluding one result). 


are in phase, so that they reach their maximum and; For calibration of the machine, the accurate measure- 
minimum values simultaneously. Thus, when @ is| ment of the masses of the out-of-balance weights was 
|0 deg., cycles of reversed plane bending are applied, | all that was really necessary, as the only forces applied 
/and, when @ is 90 deg., cycles of reversed torsion are | to the specimen under test are the inertia forces due 
| applied, while any desired combination of bending and | to these masses. These forces can, of course, be esti- 
| torsion is available by an appropriate choice of the | mated directly from the respective masses and the 
value of 8. Fig. 2 shows the machine adjusted to apply | observed speed of rotation, provided that the machin« 
alternating cycles intermediate between those val is correctly “tuned.” However, it was considered 
plane bending and pure torsion. desirable to make an independent static calibration 

As shown in Fig. 2, the out-of-balance weights which | For this purpose, the links / were removed, thus dis 
generate the alternating stresses are attached at two connecting the loading arm a from the springs, & 
diametrically opposite positions on the disc; any A specimen, reserved for calibration purposes, was 
weights not in use are housed on the arm a over the | placed in the machine and loaded by applying a series 
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of weights to a scale pan suspended from the loading 
arm @ at the point at which the links / are normally 
connected. The deflection of the specimen was then 
determined by measuring, on the screen of a specially- 
constructed camera box, the distance traversed by a 
spot of light reflected from the mirrors fitted to the 
machine; a static load-deflection curve was thus 
obtained. The required masses of the out-of-balance 
weights to produce the designed ranges of loading 
were estimated from the known speed and effective 
diameter of the driving disc d. The machine was then 
re-assembled and a_ second load-deflection curve 


2 
tah 

ak 
ASS TUN 
il oeacaiall 





redistribution associated with a solid specimen, while 
hollow specimens will permit the addition of internal 
pressure, either static or repeated, to the applied loading 
conditions. 

The fatigue range of each material has also been 
determined in a rotating bar machine of the Wéhler 
type, operating at a frequency of 2,200 stress cycles 
per minute. The results have a special interest by 
comparison with those obtained using reversed plane 
bending stresses on the new machine. An independent 





value of the fatigue limit under reversed torsional 
material has been 


stresses of each 










































tests using the Stromeyer 
fatigue-testing machine 
installed at the National 
Physical Laboratory. One 
reason for including these 
tests arose from the desire 
to ascertain the degree of 
correspondence of results 
obtained from two ma- 











chines which, although in- 
ducing stress cycles of the 














obtained under running conditions. The two curves 
were found to be in excellent agreement. From time 
to time during the course of the experiments “ repeat ” 
static calibrations have been made to ensure that the 
accuracy of the machine has suffered no deterioration. 
Test Programme.—Using the combined stress fatigue 
testing machine, the fatigue limit of each material has 
been determined at each of seven values, 0, 15, 30, 
45, 60, 75, and 90 deg., of the included angle 6, between 
the line of the loading arm of the machine and the axis 
of the specimen ; these correspond to reversed plane 
bending (@ = 0 deg.) and reversed torsion (6 = 90 deg.), 
also five combinations of plane bending and torsion 
for which the ratios of the range of the applied twisting 
moment to the applied bending moment (represented 
by tan @) have the values: 0-268 (@ = 15 deg.), 
0-577 (@ = 30 deg.), 1-0 (@ = 45 deg.), 1-732 (@ = 
60 deg.), and 3-732 (@ = 75 deg.). Solid specimens 
have been used throughout ; it is proposed, at a later 
Stage, to repeat the experiments using hollow specimens, 
a8 comparison of the results obtained on the same 
material with these two types of specimens will be 
of interest in connection with the extent of stress 














same type, were them- 
selves of essentially differ- 
ent design. All three 
types of fatigue specimen 
employed have the same 
diameter and radius of 
transition from the test 
portion to the enlarged 
end. 

Complete static tensile 
tests to destruction were 
made on two specimens of 
each material, the elastic 
limit, &c., being deter- 
mined by using a mirror 
extensometer of the Mar- 
tens type. Further, in 
order to obtain the true 
form of the load-elonga- 
tion curve to fracture, 
two autographic _load- 
elongation diagrams to 
fracture have also been 
obtained, using a Dalby 
optical load-extension re- 
corder. Two specimens 
of each material have 
been tested to destruction 
under statical torsional 
straining, the first portion 
of the torque-twist diagram being determined with a 
mirror extensometer. With the exception of cast-iron, 
the materials were supplied in the form of }-in. diameter 
bar. To discover any lack of uniformity in the bar, 
particularly in the case of heat-treated materials, inden- 
tation tests have been made on specimens of four 
thicknesses ; these tests include ball and diamond- 
pyramid indentations. 

Notched-bar impact tests have been made, on four 
specimens of each material, in an Izod machine of 
120 ft.-lb. capacity. A chemical analysis and micros- 
copical examination has been carried out in the Metal- 
lurgy Department of the National Physical Laboratory, 
on each material investigated. The three materials 
used were (1) 0-1 per cent. carbon steel supplied 
in the normalised condition ; (2) 34 per cent. nickel- 
chromium steel supplied in the hardened and tempered 
condition ; and (3) Silal iron, supplied in the “ as cast ” 
condition. Each steel was supplied in the form of eight 
bars each { in. in diameter. The particulars, identifi- 
cation marks, and chemical analysis (as determined 
at the Laboratory) are given in Table I, on the 





obtained from | 


Supplementary Static, Impact, and Fatigue Tests.— 
Before turning to a consideration of the combined 
| fatigue stress experiments, the results of the supple- 
mentary tests may be reported. The average values 
of the principal data obtained are concisely summarised 
in Table II. These tests have shown that the two steels 
are very ductile and possess good fatigue-resisting 
properties, while the cast-iron is of very uniform quality, 
is a very near approach to a brittle material, and 
possesses exceptional fatigue characteristics of consi- 
derable interest. 

Combined Stress Experiments,—Fig. 4 shows dia- 







P * 
Fig.4. eo Verthogh frond 
ading \Arm of Machine \. 
}e---------- be esaemegr——an a 
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grammatically a view in plan of the relationship of 
the loading forces applied by the combined stress 
machine to the specimen under test. Owing to the 
inertia forces of the unbalanced weights, a range of 
load + P is applied at a distance L from the centre 
of the specimen, in a vertical plane making an angle @ 
with the vertical plane containing the axis of the 
specimen; a moment PL equal to M, say, is thus 
imposed ; the range of shearing force + P is relatively 
very small and may be neglected. The specimen 
is thus subjected to bending and twisting moments 
equal, respectively, to M cos @ and M sin @, which 
produce the following maximum flexural and shearing 
fibre stresses :— 

Flexural stress f due to bending moment = K M cos @ 

Shear stress q due to twisting moment = $K Msin 0 
Here K = d/2I, where d is the diameter of specimen, 
and I is the second plane moment of section of the 
specimen, equal to 7 d*/64. The stress system induced 
consists of two principal stresses, p, (tension), py, 
(compression), and the third principal stress, ps, 
which always has zero value (as it occurs at a free 
surface). Then 


Py = f+ Vds?=+ = YK M (cos 8 + 1) 
Po = 4f— vV4f?+ @ = 4K M (cos 8 — 1) 
P; = 0 


while the normal of the plane of the principal stress p, 
is inclined to the axis of the specimeh at an angle 
tan-! = q/py, i.e., at an angle of $ 0. 


The value of the maximum shear stress S induced 
(the greatest difference of the principal stresses) is 
merely $ K M* and occurs on planes inclined at 45 deg. 
to the planes of greatest principal stress. It will be 
found convenient to use the maximum shear stress 
value in expressing the results obtained in the combined 
fatigue stress experiments. The determinations of the 
fatigue limits in the combined fatigue testing machine 
were made by endurance tests. Sufficient numbers 
of specimens, values of range of stress, and numbers 
of stress cycles were used to determine the fatigue 
limit within close limits of stress. The trip gear, which 
cuts off the driving motor of the machine when an 
increase occurs in the range of strain of the specimen, 
was capable of very close adjustment, and by this 
means the tests were stopped in very early stages of the 
development of the fatigue cracks; only rarely did a 
specimen fracture entirely. The deduced fatigue limits 
are summarised in Table III, where these values are 
stated in terms of the calculated values of the direct 
and shear stresses due to the applied bending and twist- 
ing moments, respectively, also of the principal stresses, 
and the maximum shearing stress. 


(T'o be continued.) 








HIGH - FREQUENCY INDUCTION 
FURNACE STEEL PLANT. 


Messrs. SamuEL OsBpoRN AND Company, LIMITED, 
have recently installed at their Wicker Works, Sheffield, 
two high-frequency electric induction-furnace steel- 
melting plants, comprising a 350-kW 4-ton furnace 
installation and a 150-kW }-ton furnace installation. 
Beth plants are furnished with complete electrical 
equipment for the generation and control of the high- 
frequency current supply, and each plant consists of 
two furnace units. All four furnaces are provided 
with separate tilting gear. Both plants are very 
similar in design, the main differences being that the 





* Thus a constant value of + M at all angles of @ 
induces the same value of range of maximum shear stress 





opposite page. 


on specimens of the same diameter. 
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control of the 4-ton installation is fully automatic 
while that of the }-ton is manual, and that the tilting 
gear of the }-ton furnaces is hydraulic while that of the 
}-ton is electric. 
generator for the }-ton furnaces and the 150-kW motor- 
generator for the }-ton units are both situated in a 
substation immediately behind the furnace platform 
of the }-ton installation 

A general view of the }-ton installation, showing one 
of the furnaces being tapped, is given in the accompany- 
ing illustration. The two furnace units are mounted 
side by side, and, as will be seen, are arranged flush 
with the operating platform. The arrangement is such 


HIGH-FREQUENCY INDUCTI 


The 350-kW high-frequency motor- | 


ON FURNACE STEEL PLANT. 





that only one of the furnaces can be used at a time. | 


The high-frequency current supply, however, can be 
transferred from one furnace to the other by the opera- 
tion of a totally-enclosed change-over switch, contained 
in the left-hand section of the main control cubicle, 
seen at the back of the furnace platform in the illus- 
tration. The switch is fully interlocked to prevent 
its operation when carrying current. Each furnace 
consists of an inductor coil held securely in a non- 
magnetic framework covered with Sindanyo insulating 
plates, which material is manufactured by Messrs. 
furners Asbestos Cement, Limited. The furnace 
lining fits tightly against the inner face of the coil, 


which is made up of solid copper of special section and | 


provided with a cooling-water tube on the outer edge. 
The entire coil is heavily insulated and presents a cool 
solid wall to any metal which might penetrate the 
lining. 

While, as we have already stated, only one of the 
two furnaces can be used at a time, the units—each 
with its own hydraulic tilting gear—provide a flexible 
equipment and the installation possesses a 
of important advantages quite apart from the com- 
parative immunity from a shut down. The two fur- 
naces may be furnished, one with a basic and the 
other with an acid, lining, and, moreover, a new lining 
may be put into one furnace whilst the other is in 
production 
production of steel but enables a lining to be used for 
the maximum possible time. Thus, if, at the week-end, 
the lining is judged to be suitable for only a few more 


number | 





This allows not only almost uninterrupted | 


circuit across the furnace coil through contactors. The 
| high-frequency voltage across the furnace terminals is 
also maintained at a constant value, as set beforehand on 


and heat-resisting steels, including the Evershyne, 
| Weldshyne, and Tropic qualities, The furnaces are 
|also used for the production of alloy steels of the 


3’ we ; ; > . - . nher . . 2 . . . . ° . . 
days’ working, it need not be knocked out prematurely | the main rheostat by the melter. Provision is also made | highest quality, such as nickel-chromium air-hardening 


in order not to interrupt the following week’s pro- 
gramme, as would be the case if only one furnace were 
available. The high-frequency current to the 4-ton 
furnaces is at 1,200 volts, and this is applied direct 
to the furnace coils, which are not provided with any 
voltage-tapping arrangements. The maximum power 
available at each furnace is 350 kW, and under these 
conditions the melting time for most steels is about 
1%) minutes, 

The 350-kW high-frequency generating unit consists 
of a high-speed, duct- and pipe-ventilated motor-genera- 
tor set. The motor is of the squirrel-cage type and the 
generator of the inductor homopolar type ; each machine 
is mounted on its own bedplate with its own pair of 
pedestal-type bearings. To supply the field of the 
generator, a Westinghouse metal rectifier is employed, 
thus eliminating an exciter. The motor is wound for 
440 volts and takes its supply from the secondary of a 
transformer, the primary of which is supplied from the 
11,000-volt, three-phase, 50-cycle mains through 
a draw-out type oil switch. This is closed by hand, but 
it can be tripped from the furnace control cubicle, in 
which case the whole of the equipment is made dead. 
The transformer winding has a number of taps on it, 
thus enabling the squirrel-cage motor to be tap started, 
using the main transformer instead of the usual auto- 
transformer. This is effected by an automatic contactor- 
type starter. 
side of the transformer so that the power consumption 
figures include all losses. The instruments include an 


indicating wattmeter, an integrating watt-hour meter, | 


a recording wattmeter and a synchronous clock. With 
these instruments useful records of each melt can be 
conveniently kept for future reference. 

The main high-frequency supply is taken, through 
high rupturing capacity fuses near the generator and 
cables, to 
which is divided into three sections, The 
left-hand section, as already stated, contains the 
furnace change-over switches. The central section 
contains the main high-‘requency contactors and other 
high-frequency high-tension apparatus, whilst the 
right-hand panel contait.s low-tension gear for the 
control circuits; it also embodies alarm lamps which 
light up should a fault occur in the circuit and indicate 
where the trouble lies, For example, the bearings on 
the motor-generator set are each equipped with a 
thermostat to give warning of excess temperature, 
and each furnace is protected by its own relay to 
ensure an adequate supply of cooling water to the 
inductor coil. 


along 
cubicle, 


The automatic control system, which maintains the 


power factor on the high-frequency generator at or 


near unity, is governed by a combined Kilovar meter 
and relay which controls the number of condensers in 


Metering is conducted on the 11,000-volt | 


the above-mentioned main control | 


| for hand control of the condenser contactors, should 
| this ever be required. The furnace condensers are, as 
| is usually the case, divided into two banks, one 
| permanently connected and the other made up into 
|a number of sections, each controlled by a contactor. 
| As already mentioned the contactors are controlled 
| by the Kilovar instrument and close at full furnace 
| voltage. The condensers are fitted with a discharge 
resistance, where necessary, and a test panel con- 
nected to the works 50-cycle supply is also provided, 
so that the capacity of the various sections of the 
condenser bank can be checked from time to time 
when the plant is not working. The condensers are 
of a special type developed for this service and are 
manufactured by Messrs. British Insulated Cables, 
Limited. 

As we stated at the commencement, the }-ton furnace 
installation is very similar in design to the $-ton plant. 
The transfer of high-frequency current from one 
furnace to the other in the }-ton installation is effected 
by means of a special knife change-over switch built 
into the wall on the furnace platform. This switch is 
fully interlocked and also has contacts for changing 
over the water-relay circuits. As with the }-ton plant, 
the current supply to the 150-kW high-frequency 
motor-generator set is taken from the 11,000-volt, 
three-phase, 50-cycle mains through a draw-out, 
metal-clad circuit breaker and a step-down transformer. 
Metering is carried out on the high-tension side, the 
recording watt meter and integrating kilowatt-hour 
meter being situated on the furnace platform. The 
motor of the generator set is tap-started by an auto- 
matic contactor starter and the generator field supply 
is obtained from the motor terminals through a West- 
inghouse metal rectifier. The control of the generator 
power factor is carried out in the usual manner with 
condenser banks and contactors. These contactors, 
in turn, are controlled by a special six-point controller, 
and clockwise rotation of this puts in the condenser 
contactors which close at full furnace voltage. In 
addition to a high-frequency voltmeter and ammeter, 
a high-frequency centre-zero Kilovar instrument is 
provided, which reads direct in reactive kilovolt- 
amperes and indicates to the melter when a condenser 
contactor should be put in, or taken out, as the case 
may be. 

With the exception of the condensers, the rectifiers 
and the hydraulic tilting gear of the }-ton plant, which 
latter was manufactured by Messrs. The Hydraulic 
Engineering Company, Limited, Chester, the whole of 
the equipment described above was produced by Messrs. 
Metropolitan-Vickers Electrical Company, Limited, 
Trafford Park, Manchester. The two plants are 
j}employed by Messrs. Samuel Osborn and Company, 
Limited, for the production of high-quality rustless 


| and oil-hardening steels, nickel steels, and special 
| chromium-vanadium steels. 








CATALOGUES. 


Steel Equipment.—The special services to which Messrs. 
| Steelway, Limited, Queensgate Works, Monmore Green, 

Wolverhampton, apply steel construction are dealt with 
| in their latest catalogue, which covers steel flooring, 
curbing, stairways, racks, gates, guards, and conveyor 
carriers. The illustrations indicate the great variety of 
the products concerned. 

Sheet Metal-Working Machinery.—A sectional catalogue 
| dealing with such items of sheet metal-working machinery 
as angle benders, guillotines, folding machines, circle 
cutters, rotary shears, bending rollers, flanging machines, 
riveting machines and corrugating machines, has come to 
hand from Messrs. Lee and Crabtree, Limited, Wrose 
Brow Works, Shipley, Yorks. 

Steel Forgings.—Examples of heavy forgings in carbon 
| and alloy steels in great variety are shown in a recent 
| publication issued by Messrs. Hadfields, Limited, East 
ecla and Hecla Works, Sheffield. Though representa- 
tive of recent work done by the firm, the examples do 
not, naturally, cover all classes that can be dealt with 
in these well-equipped works. 

Feeder and Distribution Pillars.—Messrs. British Insu- 
| lated Cables, Limited, Prescot, Lancs., have brought 
| out a new catalogue, in which they deal with the latest 
| designs of their standard pillars and panels for feeder 

and distribution purposes. A complete range of cases 
and units is dealt with, and particulars are given of 

various assemblies for high and low-voltage systems. 
Second-Hand Power Plant.—Messrs. George Cohen and 
Company, Limited, 600, Commercial-road, London, 
E.14, carry a large stock of machinery of all types. A 
recently issued list deals with power plant, comprising all 
types of steam-generating and auxiliary plant, steam and 
oil engines, air compressors and refrigeration plant, as 
well as many items of a more miscellaneous character. 
Electric-Welding Equipment.—Some very interesting 
welding work of a heavy constructional type are dealt 
with in a pamphlet written by Mr. A. F. Davis 
for Messrs. The Lincoln Electric Company, Cleveland, 
| Ohio. Sheets received from the firm deal with auto- 
matic alternating-current motor starters of large and 
| small capacity, and a folder gives the specification of 
an engine-driven welding generator for workshop or 
outside work. 

Aluminium Sheets, Plates, and Sections.—A two-volume 
loose-leaf publication with the title Noral Handbook, 
has been received from Messrs. Northern Aluminium 
Company, Limited, Bush House, Aldwych, London, 
W.C.2. |The first volume provides information regarding 

| physical constants of other metals besides aluminium, 
as well as many mathematical tables, and includes size 
and weight tables for sheets and plates of aluminium 
and its alloys, and also of the physical properties of the 
latter. The second volume gives data relating to 4 great 

variety of extruded sections of the same metals. 
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LE SAUTET HYDRO-ELECTRIC 
DEVELOPMENT. 


By THeEopore Rica. 
(Continued from page 438.) 
Tue position of the power station is shown in 
Fig. 5, Plate XII, ante. Owing to the narrowness 


of the gorge it is arranged across it, partly in the 
open and continued in an excavation in the rock on 


— 


Saad 





Fic. 33. REINFORCEMENT 


Fie. 34. 





the land side. This plan was decided upon after 
lengthy examination of the situation, especially 
having regard to the necessity for lowering large 
parts of the generating plant down to the installation 
ével. The axis of the station is about 100 m. 
‘tom the upstream face of the dam. The building 
8 50 m. long by 16-8 m. in width (clear). The 
overall width of the structure is considerably 
seater, as accommodation is provided for the two 
Penstocks, one on each side, and in the tunnel 
‘ection, constituting about one-half of the whole, 
the arch, of 36-5 m. span, accommodates a discharge 
channel on each side. Two sections of the station 








are given in Figs. 36 and 39, Plate XXXV, the 
former being taken on the tunnel section and the 
latter on the part in the open. The structure is of 
reinforced concrete, and is virtually a cofferdam, 
the turbines discharging at El. + 669 and above 
the station lower floor level, as shown in Fig. 36. 
The reason for this is that the water discharged 
will ultimately be utilised by the de Cordéac station 
(when built) below, as shown in Fig. 3, Plate XII, 
ante, and the discharge level at Le Sautet will 








IN VAULTING; APRIL 1933. 


SHUTTERING IN PLACE FoR FLOORING AND MACHINE BasEs. 


| then control the maximum head possible for the 
| de Cordéac station. The underground portion of 
|the Sautet station was built with a thick concrete 
larch lining. The rock was first excavated to 
admit of the construction of the arch, and the mass 
inside was allowed to remain in place to support 
| the shuttering. For the tunnel part, a top and two 
side headings were first driven into the’ rock. The 





and filled was at the far end against the solid rock. 
Subsequently the centre mass was cut out, as 
shown in Fig. 35, Plate XXXV, a view taken 
in January, 1933. Fig. 33, annexed, and Fig. 37, 
Plate XXXV, show the reinforcement in place 
for the bottom vaulting of the open-air portion, 
indicated in Fig. 39 as sloping down towards the 
axis of the station. The main arch on which the 
open-air section is built is well shown in Figs. 38 
and 40, Plate XXXV. The first of these shows 
the work at an early stage. Fig. 38 shows the roof 
in position and Fig. 40, taken somewhat later, shows 
one of the penstocks in place. The view Fig. 34, on 
this page, shows the forms and shuttering in place 
for the massive flooring, shown best in Fig. 39, on 
which the turbo-generators stand. The roof of the 
part in the open consists of relatively light re- 
inforced concrete supported by massive external 
ribs, well seen in Figs. 38 and 39. Over these ribs 
are laid two layers of heavy timbering to protect the 
station from falls of rock. The roof is cantilevered 
well out on both sides to afford similar protection 
to the penstocks. 

The space below the turbine-room floor, shown in 
Fig. 39, is utilised for the generator cooling system, 
and as a cable gallery. A large central drain is pro- 
vided with feeders, so that should the station 
become flooded at any time, water would soon 
clear, flowing into the river bed by way of the 
arch on which the structure is built. 

In order to reduce the length of the station the 
generating sets have been placed in two lines 8 m. 
apart centre to centre, while as much of the plant as 
possible has been relegated to the switching station 
on the mountain side above. In this respect the 
station bears a marked resemblance to La Truyére 
plant previously described in ENGrInEERING.* Diffi- 
culty of access and the necessity of lowering all 
parts by cableway, made it essential to limit the 
size of pieces to be handled and consequently the 
size of the units which could be built up conveniently. 
As already stated, the station is designed to deal 
with a normal flow of 75 cub. m. per second, in- 
creased for a short spell to 90 cub. m., the head 
varying between 93 m. and 53 m., and to meet these 
conditions horizontal-shaft Francis turbines were 
adopted, two being in each case direct coupled to 
one 13,250-kVA three-phase alternator, generating 
at 50 cycles and 10,500 volts. Their speed is 
500 r.p.m., the turbines each being of 8,000 h.p. 
and taking 15 cub. m. per second at 93 m. head. 
At 73 m. head a pair of turbines produce 13,000 h.p., 
and at 53 m., 7,000 h.p. A checking device is 
provided to prevent the flow exceeding 15 m. per 
second. The runners are of bronze and the guide 
blades of steel. Each of the 12 turbines is pro- 
vided with a butterfly valve of cast steel, operated 
by a servo-motor, controlled by the independent 
pressure water supply previously referred to, so 
that the valves can be operated even in the case 
of a fracture of the penstock. The valves can be 
closed simultaneously with the intake sluice gates, 
previously mentioned, from the control station. 
The valves are anchored to the turbine-room floor, 
and provision is made for taking up the thrusts 
to which they are exposed. M. Robert, who is 
responsible for plant and materials, on the staff of 
the Bonne et Drac Company, conducted tests on 
the pressure mains and turbine casings, taking 
micrometer measurements. As a result it was 
thought desirable to strengthen them by welding. 
The flow in each penstock is taken by a propeller- 
type meter, and in order to prevent cavitation the 
suction head has been limited to 1-25 m. at full 
load. One set of governor gear controls the two 
turbines of one generating set, the turbine wheels 
being overhung. Three of the \twin turbine sets 
were made by Messrs. Neyret Bélier, of Grenoble, 
and three by the Société Alsacienne de Mulhouse. 
The alternators are designed to give 13,250 kVA 
at 50 cycles, with a power factor of 0-85, at 10 kV 
to 11 kV. The aliernator frames were bifilt up 
by welding an for transport purposes were split. 
The exciters are on the main alternator shafts 





| arch was made up of six radial rings and the space 

for each ring was cut out separately and filled with 
| concrete, to formarib. The rock was not excavated | 
| for the next ring alongside until the concrete already | 
| placed had hardened. The first ring to be excavated | 





and are placed under the end shields, between 
the rotor and one of the main bearings. The normal 
capacity of each exciter is 55 kW at 125 volte. 
Each has two armatures, the field circuit being 


* Vol. exxxvi, pages 509, 593, 643, and 669 (1933). 
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operated off a special continuous-current circuit | 
fed by one of two auxiliary motor generators ; the | 
latter are of 20-kW capacity and are driven off the | 
three-phase side. These generators work at con- 
stant voltage, there being an emergency battery to| 
operate in parallel with either of the motor gene- 
rators when in service. The alternator voltage is 
adjusted by regulating the exciter fields, the exciters 
being designed to respond very quickly. On short- 
circuit conditions the exciter voltage may rise 
to 250. The main alternator poles are fitted 
with amortisseur windings to maintain stability 
when operating on an extensive transmission net- 


LE 


[Nov. 15, 1935. 


SAUTET HYDRO-ELECTRIC DEVELOPMENT. 


Outgoing ow. Lines to 
St Pierre. C mi 
hampag ier 


L 
p 
/ 
e 


ee er a 





work. The alternators are of the Als-Thom 
Company’s make. 














The normal alternator cooling system consists of 
a closed coil circuit. During the winter hot air 
can be passed into the machine room. For fire- 
fighting purposes jets of carbonic-acid gas can be 
opened under automatic action in the machine 
room, while a hand-operated system with Pyrene | 
jets is also available. 

There are two auxiliary generating units, each 
driven by a horizontal 400 h.p. turbine at 1,000) 
r.p.m., the generator having a capacity of 330 | 
kVA at 210/120 volts. These two units are con- | 
trolled by hydraulically-operated valves. They can 
be supplied off either of the two penstocks by a 
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special feeder. The valves controlling them can be 
operated from the central control station. 

The machine floor is served by two overhead 
travellers, each of 26 tons capacity and by means 
of a cross bar 52 tons can be lifted. Machine parts 
weighing up to 20 tons are conveyed by lorry to the 
loading platform shown in Fig. 5, Plate XII, ante, 
close to the new bridge. They are here taken 
over by the cableway previously mentioned, 
lowered down the gorge on to a trolley on the plat- 
form indicated in Fig. 39, this being a reinforced- 
concrete structure partly spanning the stream. The 
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load can then be run into the power house and taken 
charge of by the overhead cranes. As already 
indicated, convenience in handling affected the 
design of some of the parts, and much more assem- 
bling than usual had to be done on the site. Among 
other methods adopted, the rotating fields were 
shrunk on to the shaft and built up in the power 
house. 

Owing to restrictions of space below in the power 
station, its control has been arranged for from a 
building on the left side of the reservoir close 
to the new bridge. This spot is about 250 m. from | 
the power house at ground level, but at an eleva- 
tion of +-801 m., compared with the machine floor 
level of + 671-5 m. The main step-up trans- 
formers are placed close to the building and the 
high-tension side of these is connected to a switch- 
ing station close by. 

To provide access to the station a shaft 4 m. in| 
diameter was sunk to the main floor level, the | 
position of this being indicated in Fig. 5, Plate XII, | 
ante. This was extended from ground level up to | 
-+- 796 m. and accommodates cables and lifts. The | 








above-ground portion, of reinforced concrete, houses 
the lift machinery, &c. The interior of the shaft | 
is provided with deep vertical ribs, dividing the | Fie. 42. 
outer part of the circle into eight recesses. Four of | 
these are allotted to the main and auxiliary cables | the tele-control station by means of double circuits, | 
leading from the generators to the control station. | each of which comprises two cables operated in| 
Two recesses are occupied by the counterweights parallel. Each cable is made up of three single- | 
of the lifts, while the other two are fitted with phase insulated conductors, individually lead- 
emergency ladders. The central space is circular | covered, filled round and armoured. These cables | 
and 2-5 m. in diameter. In this there are two pass up the lift shaft supported by special cleats, 
high-speed lifts back to back, running in guides. | which are held by studs let into the concrete. 
Each has a capacity of halfa ton. The upper part The control building accommodates the 10-5-kV | 
of the lift shaft and the access bridge can be seen | apparatus, the switchboard and auxiliaries, among | 
in Fig. 23, page 16, ante. | the latter being the motor generators for feeding the | 
The 105-kV and other cables are carried | field circuits of the exciters, batteries for relay and 
along the cable gallery in the basement of the power| other services, and the transformers for the | 
station, shown in Fig. 39, then along a tunnel to the | auxiliaries. The building has four floors. In the | 
lift shaft. After rising to very nearly roadway | basement the generator cables come in from below, | 
level they pass along ducts under the bridge con- | as explained, by means of an underground passage. | 
necting the shaft to the roadway, and then along On the ground floor is the 10-5-kV switchgear ;| 
an inclined underground passage to the control | on the first floor are the accumulator battery and the | 
station. Apart from connecting boxes required for | 10-5-kV outgoing cables ; and on the top floor, pro- | 
the protective and signalling gear, as well as the | vided with a skylight, is the control station proper. | 
switchboard of the two auxiliary generators, there | The circuit breakers operating at 10-5 kV are of an 
is no electrical control apparatus underground. | oil-less type developed by the Société Electro- 
Current is conveyed from the alternators below to | Mécanique, of Le Bourget. The closing and opening 


SwITCHING AND 


TRANSFORMING STATION. 


of the opposed contact plungers is effected by com- 
pressed air, which also is used to blow out the are 
formed at separation. Every effort has been made 
to simplify the lay-out, as will be clear from Fig. 41. 
Transmission is at 150 kV. One line has been con- 
structed in a northerly direction to St. Pierre, neat 


| Grenoble ; this will be duplicated later on. There will 


also be a line to the south. The 150-kV lay-out has 
therefore been planned for three outgoing lines. The 
six generators will normally be operated in three 
pairs, a circuit breaker separating the alternator from 
the cross link. Each double unit is coupled to 4 
26-500-kVA, 10°5/150-kV transformer. On the 
10-5-kV section there is a by-pass "bus bar, by means 
of which a transformer can be cut out. This "bus 
bar also serves to supply auxiliary services, and local 
public supply services through a 10-5 10-5-k\ 
3,400-kVA transformer, the one to one transforma- 
tion ratio being a safety measure. In the tuture 
there will also be a 10-5/30-kV 10,000-kVA trans- 
former to serve alarger local area. The local syste™ 
supplies the electric railway between St. Georges de 
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Commiers and Gap, and thus the supply which would 
have been derived from the abandoned power station 
on the site which has been flooded out has been 
made good. There are duplicate “bus bars at 
150 kV for the three transformers. Fig. 42, page 
516, showing the exterior of the station, gives some 
idea of the type of construction. 


(T’o be continued.) 








THE NATIONAL PHYSICAL 
LABORATORY. 


(Continued from page 493.) 
ELECTRICITY DEPARTMENT—continued. 


High-Voltage Laboratory.—A good deal of attention 
has been devoted during the past few months to the 
development of the equipment of the high-voltage 
laboratory in the endeavour to adapt it to the 
specialised programme of research in hand. In the 
case of the high-speed cathode-ray oscillograph, two 
different types of relay have been designed for 
operating the auxiliary circuits. In one of these, 
which employs a three-electrode spark gap, a great 
improvement in regularity of response has followed 
the use of magnesium instead of steel as the electrode 
material. The other is a thermionic-valve relay, 
having a time lag of 0-7 microsecond, as compared 
with 0-3 microsecond in the case of the spark-gap 
relay. A room having walls, ceiling and floor of 
steel has been found necessary to screen the oscillo- 
graph and its auxiliary circuits from electro- 
magnetic disturbances produced by other plant in 
the laboratory. An important source of such 
electromagnetic fields is the impulse generator which 
has been reconstructed so as to give each stage a 
capacity of 0-06 microfarad—an increase of 50 per 
cent. on the original value. Two additional stages 
have also been added to raise the available voltage 
from 1,000 kV to 1,200 kV. The characteristics of 
the generator in its new form have been closely 
studied by means of the cathode-ray oscillograph. 
The oscillograph is also being used to demonstrate 
the behaviour of lightning arresters used for the 
protection of power station and transmission line 
equipment. In this connection, circuits have been 
arranged to show the volt-ampere characteristics of 
an arrester, the lag in the response of the arrester to 
surges of various wave forms, and the ability of the 
arrester to interrupt power follow-current after 
it has once become conducting. 

The development of a successful type of vacuum 
condenser for high-voltage work is proving a 
somewhat difficult matter. In the endeavour to free 
the metal surfaces of the present condenser from 
adsorbed or occluded gases, a discharge was passed 
between the surfaces in a mixture of neon and 
helium at a pressure of 7mm.Hg. Under these 
conditions, however, intermittent concentration of 
the discharge took place and damaged the electrode, 
especially at soldered joints. Witha view toavoiding 
this sort of trouble, experiments have been made, on 
a small scale, with electrodes in the form of 2-in. 
spheres of brass, stainless steel and nickel-plated 
brass mounted in one section of the vacuum con- 
denser. Of these materials, stainless steel gave the 
most promising result by withstanding a voltage 
gradient of 270 kV (R.M.S.) per centimetre. The 
design of the vacuum condenser is accordingly 
being modified to incorporate stainless-steel 
electrodes subject to a voltage gradient of about 
50 kV per centimetre, which should provide an 
adequate margin against destructive discharge. 
It should thus be possible, without elaborate 
outgassing, to increase up to the requisite 750 kV 
the total voltage which the condenser will support, 
provided that the vacuum can be improved, and to 
meet this last requirement, an evacuator having a 
greatly increased pumping rate is being installed. 

Investigations connected with high-voltage pheno- 
mena, in progress on behalf of the British Electrical 
and Allied Industries Research Association, include a 
study of the breakdown of dielectrics under transient 
electrical stresses. Tests have already been made 
on transformer oils subject to impulsive voltages of 
the order of a million volts. An interesting point 
is that, when oil is tested between spherical elec- 


| 
| impulsive voltages. 


In the case of solid dielectrics, 
as exemplified by varnished cloth, systematic tests 
are being made to determine the influence of the 
thickness and number of layers, of the medium in 
which they are immersed, and of the shape of the 
electrodes across which the voltage gradient is 
applied. This research is not yet completed, but 
one general result which has emerged is that the 
breakdown voltage is a function of the permittivity 
of the testing medium, and not of its conductivity. 

From performance tests of insulators subject to 
transient electrical stresses, data of great value in 
electrical transmission work are being accumulated. 
Attention is being given to the effects of different 
arrangements of insulators and of the wave form of 
the impulse voltage, with a view to the specification 
of standard conditions for carrying out tests of this 
nature. 

Photo-Electric Cells. Photometry of Luminous 
Discharge Lamps. Sub-Standard Lamps.—An out- 
standing feature of the photometric technique in 
use and in course of development by the Electricity 
Department, is the increasing use of photo-electric 
apparatus. For some time past, commercial 
measurements of luminous flux have been very 
satisfactorily carried out with a photo-electric 
photometer, and there is no doubt that before long 
a transportable instrument of similar type will be in 
use for polar-curve measurements. With this 
object, a photometer is being tested to determine the 
relation between illumination and scale reading, and 
the diffusing properties of a translucent window, 
which serves as a test surface, are under examination. 
Research of a more elaborate character is necessary, 
however, to develop the best types of photo-electric 
cells for special purposes, and to circumvent the 
minor defects which assume importance in precision 
work. A difficulty of this sort is exemplified by the 
case of a potassium-on-silver thin-film vacuum cell, 
intended for use in a photometer, which showed a 
rapid diminution in photo current during the first 
few minutes of exposure to constant illumination. 
This cell is not sensitive to infra-red radiation, and 
it was accordingly exposed to a beam of such rays 
to ascertain whether the drift was due to change of 
temperature. The experiment yielded a negative 
result, and further investigation of the problem is 
being made. Similar researches are in hand to 
discover or develop a type of cell for photometry of 
the highest precision. The requisite properties are 
a high degree of sensitivity in combination with a 
linear illumination characteristic. When these 
qualities are achieved, the electrometer photometer 
now in course of development for precise work, will 
enable both directional and mean-spherical hetero- 
chromatic measurements to be made with an 
accuracy at least equal to that obtainable under the 
best conditions with a visual photometer. The 
electrometer photometer is actually in use for 
measuring the directional candle power of sub- 
standard lamps during investigations of ageing, but 
some further study of colour correction is still 
necessary. With respect to photo-voltaic, i.e., 
rectifier, cells, some interesting experiments with 
cells formed on circular discs and hemispheres of 
steel have lately been carried out, with a view to 
avoiding the very marked decrease of sensitivity 
which usually occurs with increased angle of 
incidence of the light. A matt cellulose finish has 
been found to improve the performance of the cell 
under obliquely incident light, but requires a 
correction for the light lost by reflection at the 
cellulose surface. This type of cell has most valuable 
applications in portable photometers used, for 
example, to measure the illumination in a street at 
points intermediate between lamps. 

The increasing use of discharge tubes for illumina- 
tion purposes, especially in street lighting, raises a 
difficult problem in heterochromatic photometry 
which has been actively studied during the past 
year. The point at issue is that these discharge 
tubes emit more or less mono-chromatic radiation, 
and their candle-power has to be determined by 
comparison with standard lamps emitting nominally 
white light with radiations covering practically the 
whole range of the visible spectrum. Past experience 
has shown that the photometry of lights of different 





trodes, the latter must be solid, since it has been 
found that hollow spheres are deformed by the high 





colours is affected by the visual characteristics of the 
observer making the tests, and by the size and 


brightness of the field employed. A systematic 
investigation of these effects has been made on 
neon, sodium, high-pressure mercury and low- 
pressure mercury discharge tubes by measuring the 
candle-power of each with a Lummer-Brodhun 
photometer in which two field sizes were attainable, 
and with a flicker photometer, tests in every case 
being made with an approximate colour match and 
with full colour difference. It was found that 
appreciable differences occurred. Thus, under 
conditions of matched colour, the mercury lamps 
gave 7 per cent. larger candle-powers with a small 
equality-of-brightness field than with a large field, 
while the neon lamp, under the condition of full 
colour difference, appeared to have a candle-power 
15 per cent. greater with the small field than with 
the large field. Further, the mercury lamps with 
a contrast field of low illumination showed smaller 
candle-powers than when the illumination on the 
photometer screen amounted to 25 metre-candles. 
The general conclusion drawn from all the tests, is 
that a small field should be used for heterochromatic 
photometry even at the expense of some loss of 
sensitivity. Other experimental measurements of 
the luminous output of several types of discharge 
lamps have revealed an important effect of select- 
ivity of the paint covering the interior of the 
10-ft. integrator used in the Department for this 
work. This effect is due to the way in which the 
energy emitted by the discharge lamps is distributed 
over the spectrum, the energy distribution being 
markedly different from that of the filament lamps 
used as standards of comparison. 

In connection with the maintenance of photo- 
metric standards, an investigation has been made of 
the period necessary for the candle-power of sub- 
standard filament lamps to reach a steady value 
after they are connected for use to the electric mains. 
The 100-volt lamps used for these tests were rated 
at 30 watts and 75 watts, respectively, and had 
filaments consisting of straight lengths of tungsten 
wire mounted in one plane. It appears from the 
results of photo-electric measurements, that changes 
of intensity of as much as 0-75 per cent. may occur 
during the first five minutes’ burning. Most of this 
drift occurs during the first three minutes, but if the 
error due to this cause should not (e.g., in a photo- 
metric comparison) exceed 0-1 per cent., the lamp 
should be allowed to burn for at least five minutes 
before it is used. If the lamp is maintained at a 
constant current, however, instead of having a 
fixed potential applied across the terminals, the 
change of intensity is greatly reduced. The question 
of standardising lamps at constant current instead 
of at constant potential is accordingly receiving 
consideration. 

Industrial Illumination. Motor-Car Headlights 
and Bicycle Reflectors—Problems of industrial 
lighting recently examined include a study of the 
best forms of prismatic glass or external mirrors for 
improving the day-lighting of rooms having a 
greatly obstructed outlook. Experiments with 
mirrors of different sizes have been made with a 
small-scale model room placed in the open so that 
its window faces a bigh fence to the north of it. 
The effects of different angles of inclination of the 
mirrors have been determined, and further work with 
windows of prismatic glass is in prospect. 

Another interesting experiment, on behalf of the 
IlJumination Research Committee, has been made to 
determine the increase of illumination necessary to 
compensate for a given reduction in the size of the 
detail in a visual task. A number of normal people 
were set to detect the position of small interruptions 
in black circles printed on white paper. Circles of 
different sizes were supplied, and each subject 
worked ‘under a series of illuminations ranging from 
0-16 to 500 ft. candles. The speed and accuracy of 
the work done was determined and the results, 
which have an evident application to engineering 
and instrument workshops and drawing offices, are 
being considered in detail by the Industrial Health 
Research Board. 

The study of the relative revealing power of white 
and coloured headlight beams in fog has led to 
the conclusion that the sole effect of colour filters on 
range arises from a reduction of light intensity. 
In other words, a coloured beam may appear to 





transmit farther in fog simply because its lower 
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intensity produces less reflection at fog particles, | 
but in point of fact, the revealing power of a white 
beam is the same as that of a coloured beam of the 
same candle-power. In the experiments made at the 
Laboratory, on foggy nights, two car headlights 
were adjusted to throw their beams along a straight 
road. An observer stood behind the off-side light, 
and viewed test objects of different reflection factors 
as they were moved along the road. The distances 
at which the objects could just be discerned by the 
observer looking through coloured or neutral light 
filters were plotted against the transmission factors 
of the filters and found to yield a smooth curve, 
irrespective of whether the colour of the filter was 
light orange, dark orange, red, or blue-green. This 
result, therefore, pointed definitely to the conclusion 
that the sole effect of the colour filters on range was 
due to the reduction in light intensity. 

It is of interest to observe that, of 12 types of 
rear reflectors for bicycles which have been examined 
during the past year in accordance with the Ministry 
of Transport regulation, only four satisfied the 
specified requirements. In the test to which these 
red reflectors are submitted at the Laboratory, a 
reflector is fixed 100 ft. distant from a motor-car 
headlight of 2,000 candle-power, and is rotated to 
reflect at various angles. An observer near the 
headlight measures the intensity of the reflected 
red beam which must not be less than one thousandth 
of one candle-power for the whole range of angle 
through which the reflector is turned. 

Mention may be made, finally, of an investigation 
to determine the state of illumination at which it 
is found necessary to supplement daylight with 
artificial lighting. A compact instrument has been 
devised to record automatically the time of day and 
the amount of day-lighting at which the electric 
lights in selected rooms or other positions in a 
factory or office building are switched on. In 
circuit with each of the lamps under consideration 
is connected a solenoid which actuates appropriate 
mechanism and causes a camera to take photographs 
of an ammeter (in series with a rectifier photo-cell 
measuring the daylight illumination), a numbered 
dise indicating which lamp has been switched on, 
and a watch showing the time. A number of lights 
in different parts of a building can be connected at 
the same time to the instrument, which consequently 
records data which are of service in estimating 
artificial lighting requirements in relation to the 
character of an industry and the type of building 
in which it is carried on. 

(To be continued.) 
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Common Features of Fire Hazard. By J. J. Wi11aMson 
and Maurice Butter. London: Sir Isaac Pitman 
and Sons, Limited. [Price 6s. net.] 

BrroRE commending to the general reader a 

textbook primarily intended for students preparing 

for the examinations of the Chartered Insurance 

Institute, it seems advisable to point out that the 

words “ risk ” and ‘‘ hazard,”’ when used as technical 

terms in insurance circles, carry meanings rather 
less ominous than are implied when used in current 
speech. The extent of the difference is not easy to 
explain in a few words, but its nature can be 
indicated by saying that whereas, in ordinary 
usage, both words would imply a probability of 
danger, in the insurance sense they connote rather 
the possibility—-perhaps only a very remote 

possibility. Anything and everything insured is a 

“ risk,”” and any possible combination of circum- 

stances which might lead to a claim is a “‘ hazard.” 

No system of build ng construction is truly fireproof 

for an indefinite time, and there is a limit to the 

amount of fire-resistance which can be imposed on 
most industrial processes without causing undue 
interference and complication ; hence fire insurance 
must involve a considerable degree of compromise 
between the amount of risk (in the colloquial sense) 
that a fire office is prepared to entertain, and the 
amount of safeguarding that is economically 
practicable. 

An analysis of the causes of some 19,000 fires, 
given in the Report of the Royal Commission on 





Fire Brigades and Fire Prevention, shows that the 


majority are due to carelessness. This is stated as 
the direct cause of 3,317 fires, but it appears prob- 
able that, of the 3,636 fires of ‘“‘ unknown ”’ origin, 
the 2,150 resulting from “‘ structural defects,”’ and 
the 2,674 due to “ other causes’ (not to mention 
the several other classifications), a very large 
proportion are attributable in the first place to 
some failure of the personal element, if the full 
history could be traced in each case ; in other 
words, either to ignorance or carelessness. Only 
1,958 of the 19,000 fires are recorded as occurring 
“‘in the exercise of business or industry,” and no 
doubt many of these originated in various forms of 
technical carelessness. In many respects, however, 
the border line between the industrial and the 
‘““common ” hazard tends to become less distinct ; 
for example, in the cases of motor vehicles and 
electrical appliances, and some time ago the 
Chartered Insurance Institute extended the 
“Common Hazards’’ section of its examination 
syllabus to include ‘‘ General Hazards of Industry,” 
such as those arising from friction, the presence of 
dust, inflammable vapours, powdered or liquid fuels, 
and the wider use of such processes as cellulose 
spraying. 

The experience of those engaged (as are the 
authors of this book) in preparing students for the 
Institutes’ examinations is that even a superficial 
knowledge of the processes incidental to a particular 
industry induces an alertness to recognise possibly 
hazardous conditions which is not always evident 
among those actually concerned in the industry, 
where the contempt bred of familiarity may become 
a very real danger. For this reason the book under 
review, although designed as a class textbook, may 
be studied with profit by works managers, foremen, 
and others who are in a position to minimise, by 
exercising a little extra vigilance, the industrial 
“hazards” to be found in almost any manufac- 
turing establishment. 


Practical Solution of Torsional Vibration Problems. By 
W. K. Witson, M.Sc. London: Chapman and Hall, 
Limited. [Price 25s. net.] 

WHEN the crankshaft of an engine is transmitting 
power, both the driving and the resisting forces or 
couples usually vary in a periodic manner. Under 
these conditions the system formed by the elastic 
shaft tends to execute torsional vibrations about the 
equilibrium position, the amplitudes of which are 
liable to become very large if the frequency associ- 
ated with the imposed forces is approximately equal 
in value to the natural frequency of the system 
describing the vibrations. Since all the parts of an 
engine are more or less elastic, the action of the 
inherent frictional agencies causes dissipation of 
energy to occur in the various disturbed components 
of the mechanism. When the disturbing forces 
enter the system through the crankshaft, it is 
permissible, at least as a first approximation, to 
assume that the dissipation of energy takes place 
in the crankshaft. 

Mr. Wilson has confined his treatment to the 
torsional type of oscillations in shafts subject to the 
effects of periodic forces, and in so doing has pro- 
duced an instructive book dealing with the proce- 
dure to be followed in the process of estimating the 
related stresses. A considerable amount of space 
is occupied by detailed calculations involved in the 
solution of specified problems, and on this account 
the work will doubtless be welcomed in drawing 
offices concerned in engine design generally. Apart 
from this exemplification of the methods used to 
calculate the frequencies of vibration, the volume 
contains two informative chapters describing, respec- 
tively the practical procedure followed in the 
measurement of vibrations and the damping devices 
used in this class of work. 

It would, however, seem that the author has been 
unduly impressed with a limited—and usual— 
interpretation of the term “ practical,” for the 
value of the book would have been enhanced had 
an examination of the general problem been under- 
taken at the outset. Neglect of this point has 
resulted in the essential part of the theory being 
somewhat scattered through the earlier sections of 
the work, which does not facilitate study by 
those to whom the volume should appeal. More- 
over, it is possible that the suggested course would 
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have prevented the writer from failing to observe 
that, for a specified system, the positions of the 
nodes in a forced vibration are not, in general, the 
same as those for a free vibration. This is by no 
means an uncommon source of error, which leads 
to confusion when examining certain kinds of 
vibrations as revealed by records taken with the 
aid of instruments. In dealing with the subject of 
engine damping, in Chapter V, Mr. Wilson has 
attached a questionable degree of importance to 
the value of the available data concerning the 
magnitude and practical significance of the so-called 
elastic hysteresis phenomenon, for it still remains 
to be demonstrated how much energy is dissipated 
on this account in the case of actual engines, 
Further, there is at present no reason to suppose 
that that energy is, in general, dissipated in the 
crankshaft alone. 

If, as is presumably the case, the marine installa- 
tion referred to on page 55 is that aboard the M.S, 
Polyphemus, the dimensions are in millimetres, 
and not inches, as stated. Also, Fig. 23 would 
have been improved by the addition of information 
as to what the abscisse represent. The foregoing 
remarks apply only to particular sections of the 
book, which, as a whole, can be recommended to 
those in search of a straightforward description of 
the usual methods followed in evaluating the various 
quantities involved in this sphere of design. 


By B. Srotes and C. H. Wurrs, 
[Price 


Structural Geology. 
London: Macmillan and Company, Limited. 
25s. net.) 

For the reason that actual examples of geological 

phenomena within a given area are apt to be 

limited, both in number and character, the average 
student is usually able to carry out only a relatively 
small proportion of his studies in the field. For the 
rest, he is dependent chiefly upon books; and, 

fortunately, photographs and diagrams provide a 

good substitute for the real thing. 

Tectonic or structural geology deals with the 
structure of the earth’s crust and embraces form, 
extent, position and mutual relations of rocks, and 
is thus that part of geology which, being applied 
to economic deposits, most concerns the mining 
engineer. The more closely the study of applied 
geology can be kept to nature—that is to say, to 
facts as distinct from theory—the greater will be 
the practical value to the student. The outstanding 
merit of the work under review, by Messrs. Stoées 
and White, from the point of view of students of 
mining, for whom it is chiefly intended, is that at 
no time does it become academical, and thereby lose 
interest, but by means of its many excellently 
reproduced photographs and lucid text the reader 
is kept constantly in contact with nature, and is 
thus given the feeling that geology is a real and 
eminently practical science. The advantages of 
this method of treatment are various ; not only is 
the interest of the reader greatly enhanced, but the 
information conveyed in this manner is much more 
likely to be retained, and later, applied in a practical 
manner. 

This textbook of applied geology is an elabora- 
tion of the work of Dr. Stoées which has already 
been published in both Czech and German. In 
re-writing it, Mr. C. H. White, his American collabo- 
rator, formerly Professor of Mining and Metallurgy 
at Harvard University, and a geologist of wide 
experience, has re-arranged and considerably 
expanded both the text and the illustrations. The 
fact that many of the illustrations originate 
from Czechoslovakia adds freshness and interest 
to the book. Examples from other parts of the 
world are, nevertheless, freely drawn upon. 

The general arrangement of the book is based on 
the following classification of economic deposits 48 
structures: [—Primary structures due to (@) sedi- 
mentation, such as coal, limestone, sandstone, clay, 
gold placers; (5) igneous action, such as granite, 
basalt, magmatic segregations of ores. I[—Secon- 
dary structures due to (a) heat, pressure and 
chemical action, such as roofing slate, marble, 
anthracite, contact metamorphic deposits ; () 
deformation of the earth’s crust (i) in producing 
open spaces or fractures for the deposition or 


| localisation of deposits, (ii) in deforming or changing 
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the position, often 
foregoing structures. 

Useful chapters are given on surveying and 
mapping geological structures, geophysical methods, 
and the influence of structure on mining practice. 
The volume, which is excellently produced, is 
completed by a brief but adequate glossary and 
a bibliography. 


repeatedly, of any of the 








THE COMMERCIAL VEHICLE 
EXHIBITION AT OLYMPIA. 
(Continued from page 495.) 

_ Ose of the most interesting vehicles to be put 
into service recently is the “‘ Q ”’-type "bus or coach, 
manufactured by Messrs. The Associated Equip- 
ment Company, Limited, Southall, Middlesex. The 
outstanding feature of the chassis, of which the 
London Passenger Transport Board recently ordered 
80 fitted with single-deck bodies, is that the engine 


to the Hardy rail-cars already described. The main 
advantages of the arrangement adopted are that 
the engine and transmission are very accessib'e, the 
chassis lends itself to a body of which the proportion 
available for pay load is exceptionally high, and 
the weight is equally distributed on all four wheels, 
giving comfortable riding and a high degree of 





Sinece-Deck ‘Bus on “ Q”’-Typr CHasslIs. 


|noise of the engine; and the wide frame affords 
| facilities for mounting the body to the best advan- 
| tage. Wind-tunnel tests have been carried out on 
| the single-deck bodies employed, and these show 
| that an appreciable saving of power is obtained by 
| the form adopted. It may be mentioned that this 
| type of chassis is not only employed by the London 
| Passenger Transport Board, as stated, but by a 
|number of provincial municipalities and transport 
|companies. Various views of the chassis are given 
in Figs. 16 to 18, above. 

The engine, of which a section is reproduced in Fig. 

19, on page 520, is a six-cylinder model of the A.E.C.- 

| Ricardo airless-injection type. The cylinder bore 
| is 105 mm. (4} in.) and the piston stroke is 146 mm. 
| (52 in.), and the engine develops 58 brake horse- 
| power at 1,000 r.p.m. The standard governed speed 
jis 1,700 r.p.m. The main features of this type of 
engine have been previously described in our 


| columns, and it will be sufficient to recall that the | 
is located at the side, in a somewhat similar manner | 


valves are of the overhead type, operated by push 
rods from the camshaft carried in the cylinder 
block, the arrangement being clear from Fig. 19. 
Hardened dry liners are fitted in the cylinders. 
The crankshaft is of the seven-bearing type, and is 
carried in lead-bronze bearings with forced lubri- 
cation. As will be clear from Fig. 20, which shows 





the engine in position in the chassis, the cylinders 


stability. Other advantages are that a body with|are inclined with respect to the sump, giving 


smooth panelling extending well down below the 


F : 
| improved access to the atomisers and valve gear. 


wheel centres can be adopted, offering a low wind | All the subsidiary units are mounted on the off-side 


resistance ; the driver is immune from the heat and 


'of the engine, again increasing accessibility. The 
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fuel pump, exhauster, fan, dynamo, and water pump 
are chain-driven from the front end of the crank- 
shaft, the drive being fitted with an automatic 
adjuster. The fuel-injection system is of the C.A.V.- 
Bosch type. The engine is mounted on rubber, 
and the torque reaction is transmitted to the frame 
by a rubber buffer, so that the engine vibration is not 
transmitted to the passenger. A hydraulic coupling 
of standard form is incorporated with the engine, 
and from this coupling, the drive is transmitted by 
a propeller shaft running along the side of the frame 
to an A.E.C. pre-selective epicyclic gearbox mounted 
on the outside of the frame. The forward ratios are 
4-5, 2-53, 1-64 and 1 to 1, the reverse ratio being 
6-9tol. All the wheels in the gearbox are ground, 
and the planet wheels in the gear train are mounted 
on ball bearings. The selector gear is operated by a 
ball-mounted hand lever on the left-hand side of the 
driver. 

From the gearbox, the drive is taken to the back 
axle by a second propeller shaft running along the 
side of the frame, both propeller shafts being hollow 
and fitted with universal joints. The rear axle is of 
the fully floating type with underslung worm gear 
final drive, the worm casing being at one end of the 
axle to bring it in line with the engine and gearbox. 
The axle casing is a one-piece nickel-steel drop 
forging of the banjo type, machined all over, while 
the worm casing is of aluminium alloy. The worm 


gearing is at 8-in. centres, and the final reduction 
ratio is 5-4 to 1 or 6-2 to 1, according to the model. 
The axle shafts are of large diameter, and have dogs 
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cut on the outer ends engaging directly with the 

hubs to convey the drive to the wheels. The differ- 

ential gear is of the bevel type. Both the worm gear 

and road wheels are mounted on large roller bearings 

with oil seals of the bellows-gland type. The brake 

drums can be removed without disturbing the wheel 

hubs. The brakes are hydraulically operated on the 

vacuum servo system, and act on all four wheels. 

Automatic adjustment is provided throughout. The 

large single shoes on the rear axle are also operated 

by the hand brake. All the brake camshafts and 

cross-shafts are mounted on ball or roller bearings. 

The brake shoes extend over the full width of the 

drums and give a total effective area of 556 sq. in. 

As will be clear from Figs. 16 and 18, the steering 

column is mounted at the extreme front end of the 

chassis, the driver's seat being well forward at the | 
side of the engine casing, and in front of the engine. 

The steering is of the worm and nut type. The 

trunnions, which are formed on each side of a large 

nut, work in herdened-steel bushes clamped on the 

arms of the rocker shaft. The steering column is 

mounted on a larger double-pressure ball-bearing 

situated immediately under the steering wheel. This 

bearing is carried in a housing mounted on rubber 

rings which insulate it from road shocks. These | 
rings also allow the column to float and to adjust | 
itself to the rocker-arm centres. 

The frame, which is upswept over both axles, as 
shown in Fig. 16, has pressed channel side members 
of 11 in. by 3. in. section. The 
are of the tubular type. 
is employed for both axles, the springs being long 
and wide, They are ‘itted with interchangeable and 
adjustable shackle pins. The front axle is an 
H-section beam, with the king pins mounted on 
roller thrust bearings. The swivel axles carrying the 
road wheels are provided with taper-roller bearings. 
The fuel tank is of 26 gallons capacity, and is 
carried on the outside of the near side frame member 
as shown in Fig. 16. A mechanical lift pump| 
conveys the fuel to the fuel pump. Chassis lubri- | 
cation has been reduced to a minimum by the} 
inclusion on the brake cam and cross-shafts of ball 
and roller-bearings, as stated, internally packed 
with grease. The remaining points are lubricated 
from grouped grease nipples accessibly mounted on 


cross-mem bers | 
Semi-elliptic springing | 








Fie. 20. ENGINE IN 


Arguess-INJECTION ENGINE For “Q”-Type “Bus Caassts; Messrs. THE 


the frame. The chassis is made in two models, the 
first having a wheelbase of 18 ft. 6 in. and an 
overall length of 27 ft. 2} in., and the second a 
wheelbase of 15 ft. 10 in. and an overall length of | 
26 ft. The complete chassis weight of the first 
model is 3 tons 18 ewt. 1 qr., and of the second 
3 tons 14 ewt. 2 qr. A view of a single-deck "bus 
on a “ Q”’ chassis in the service of the Edinburgh 
Corporation is given in Fig. 17. 

eference has already been made to the very 
marked extension in the employment of trolley 
*buses, and this is reflected in the exhibits at Olympia, 
six makers exhibiting this type of vehicle. Amongst 
these, an entirely new model is shown by Messrs. 
Crossley Motors, Limited, Gorton, Manchester. The 
chassis, which is illustrated in Fig. 21, on the opposite | 
page, is of the rigid six-wheeler type, with a wheel- 
base of 18 ft. 7 in., and an overall length of 29 ft. 9 in. 
The front-wheel track is 6 ft. 6} in., and the rear- | 
wheel track is 6 ft. 63 in. The frame is of the usual 
type with deep channel-section side members, | 
upswept at bothends. There are four tubular, and 
three channel-section cross-members, the frame | 
being further stiffened by diagonal stays, and 
heavily reinforced over the rear bogie where the 
greatest load occurs. The motor is mounted 
approximately at the centre on a sub-frame which 
can be detached as a complete unit, the sub-frame 
being mounted on rubber at each end. The trans- 
mission consists of a short tubular shaft, provided | 
with an insulated coupling, to the front of the two 
rear axles, the shaft being fitted with a needle-roller 
bearing type universal joint at each end. The 
longitudinal motion due to axle movement is taken 
up on a splined sleeve at the forward end of the | 
shaft, the end thrust being taken on a large diameter | 
ball-thrust bearing mounted in the end casing of the 
motor, thus relieving the armature of any load. 
A second shaft with universal joints couples up| 
the two rear axles. The latter are of the fully- | 
floating type, with underslung worm gear having 
a ratio of 9-33 to 1. The differentials are of the | 
bevel type with four pinions. The axle casings are 
one-piece steel stampings without tie rods. Large 
ball-bearings of the thrust type are provided for | 
the worm and wormwheel, and the hubs are fitted 
with taper-roller bearings. The two rear axles 


| regenerative control. 


| armature head. 
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forming the bogie are supported on a central 
trunnion mounted on needle-roller bearings. The 
forward of these axles is set with the worm shaft at 
such an angle that it is in line with the motor 
when the vehicle is loaded, reducing the movement 
of the universal joints to a minimum. 

The motor is a ‘* Metrovick’’ unit designed for 
The continuous rating, at 100 
amperes and 525 volts, is 63 h.p., and the 1-hour rating 
at 130 amperes and the same voltage, is 82 h.p. 
The running speed in both cases is 1,140 r.p.m. 
The motor hardly calls for special comment, but 


| it may be mentioned that the armature and driving- 


end frame head can be withdrawn together, and 
that the machine is self-ventilated axially by parallel 
paths, the fan being integral with the driving-end 
The control equipment is of the 
‘** Metrovick”” type arranged for cab mounting. 
The connections give regenerative control with 
differential electric braking and provide for battery 
operation if required. The speed of the vehicle 
is regulated by a single pedal, except that on brak- 
ing, the mechanical brake is applied by a second 
pedal to hold the vehicle when it comes to rest. 


| Effective regeneration ceases at about 12 m.p.h. 


and further backward movement of the power pedal 
causes rheostatic braking, which persists practically 
to rest. To prevent the premature application of 


| the rheostatic brake at the expense of regenerative 


braking, the change over to the former takes place 
automatically, and only when full use has been made 
of regenerative braking. The circuit is so arranged 
that the application of the rheostatic brake, whether 


‘following regeneration or motoring, is obtained 


with a complete absence of jerk. The braking 
torque is limited to the same value as that obtained 
on the strongest regenerative notch, so that dan- 
gerous overloading of the transmission is avoided. 
To return to power after rheostatic braking, it 1s 
only necessary to depress the pedal, when braking ill 
terminate and the power connections will be made. 
As regards the other features of the vehicle, the 
front axle is of H-section. The front-wheel bearings 


|are of the heavy taper-roller type. and combined 


thrust and journal taper-roller bearings are fitted 


‘for the swivel pin top. The lower swivel-pin 


bearing is of the plain type. A Westinghouse 
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air-pressure foot brake is fitted, the reservoir 


| gearbox. 








FREEBORN AvuToMATIC GEAR ON ’Bus CHassis; Messrs. CrossLEyY Motors, Limirep. 


A view of the converter and gearbox 


being automatically charged by a two-cylinder| in position in the chassis is given in Fig. 22, above. 
compressor bolted direct to the motor casing. There | In essence, the converter is really a clutch with an 


is a separate brake cylinder for each hub, the front 
cylinders being fitted directly on top of the king 
pins and acting through the hollow pin. The rear 
brake cylinders are mounted on the axles and operate 
through rods. Both hand and foot brakes are 
of the internal-expanding type, operating in 17-in. 
diameter drums. The front shoes are 3 in. wide, 
and the rear shoes 6 in., and all the drums are 
reinforced to prevent distortion. The foot brake 
operates on. all four wheels, and the. hand brake 
on the same shoes in the-rear wheels as the air brake. 
The steeting gear is of the Marles type. The 
front springs are of the usual semi-elliptic type, but 
the rear springs are cupderslung, and are fitted with 
auxiliary springs to take the torque reaction. 

When discussing :general tendencies in design, 
reference was made to the new automatic gear 
shown by Messrs. Crossley. This gear, which is 
known as the ‘‘ Freeborn,” is shown fitted to an 
oil-engined chassis for double-deck bodies. The 
engine is a six-cylinder model with a cylinder bore 
of 4,', in. and a piston stroke of 6 in., giving a 
capacity of 9,120 c.c. and a Treasury rating of 47-3 
hp. The engine incorporates a Ricardo swirl 
chamber and is fitted with overhead valves, forced 
lubrication, and pump water circulation. The 
fuel pump is of the Bosch type, and Autovac 
fuel feed is incorporated. The automatic gear is 
somewhat difficult to explain without drawings, 
which are not at present available, but it consists 
essentially of a disc converter incorporated with 
the engine, and an automatically-changing epicyclic 





exceptionally large surface area, and with means to 
ensure a very smooth take up. The driving member 
of the converter, coupled to the engine, comprises 
a casing containing a number of large rings so 
mounted that while being driven from the casing 
they are free to slide longitudinally under the 
action of the converter springs, in a similar manner 
to the discs in a multi-plate clutch. The driven discs, 
however, differ entirely from those in a multi-plate 
clutch. They are much smaller than the driving 
discs, and are mounted in a similar manner to the 
planetary wheels in an epicyclic gear, that is, they 
are free to rotate on pins’projecting from the driven 
disc. The overlap between the driving and inter- 
leaved driven discs form a series of crescent-shaped 
areas. A light pressure on the driving discs causes 
the driven discs to rotate freely on their bearings, 
the driven member remaining stationary. As the 
pressure is increased, the driven discs tend to 
rotate bodily with the driving rings as well as about 
their own centres, so that the drive is gradually 
taken up. Under the full spring pressure the driven 
dises cease to rotate about their own centres, and 
the drive becomes solid. The movement of the 
dics before the latter point is reached causes new 
sections of the discs to pass continuously in and out 
of contact, so that the heat and wear are distributed 
over a greatly-increased surface. The discs and 
rings operate in‘an oil bath so that the disengaged 
surfaces are continuously lubricated before they 
pass into re-engagement. 

The automatic gear comprises a series of planetary 
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Stx-Wueetep Troitiey-’Bus Cuassis; Messrs. Crosstey Motors, Limirep. 


reduction gears of small ratio, by means of which 
the engine output is geared down stage by stage 
to suit maximum load conditions at the gearbox 
output shaft. Each reduction gear consists of a 
driving and a driven gear arranged on a central 
shaft and coupled by planetary pinions on a carrier 
member, also mounted on the central shaft. Each 
carrier member is adapted to engage the fixed 
casing when its planetary gearing is in operation, 
but when the load carried by this gearing is small 
enough to be dealt with by the next higher ratio, 
the carrier member disengages the casing and is 
locked to its driven central gear, so that this ratio 
is eliminated from the series. When the last 
operating ratio is eliminated in this manner, the 
whole rotates bodily to give a direct drive. The 
gear thus resembles an ordinary epicyclic train, 
but instead of the required drums being engaged 
and disengaged by independently-operated bands, 
this action is performed automatically, The locking 
and releasing of the carrier members is effected by 
centrifugal elements which tend to move outwards 
with increasing force as the speed increases, the 
outward movement being opposed by the transmitted 
load. The load control mechanism therefore acts 
as a power valve, permitting only a given maximum 
load to be transmitted at a given speed with locked 
carrier members. Apart from the advantages 
of automatic gear changing, the arrangement 
ensures that the engine cannot be run at excessive 
speeds on low gears, and conversely that the driver 
cannot overload the engine by failing to change 
from a higher to a lower gear. As regards the 
remainder of the chassis, the rear axle is of the 
fully-floating type with underslung worm gear and 
bevel-type differential. The foot brake operates on 
all four wheels and is servo-assisted, there being a 
single servo cylinder for the rear wheels and separate 
cylinders for the front wheels, The frame, a portion 
of which can be seen in Fig. 22, hardly calls for 
special comment. The wheelbase is 16 ft. 7} in., 
the front track is 6 ft. 3,4, in., and the rear track 
is 5 ft. 10} in. 

Among the foreign firms exhibiting, Messrs. 
Henschel und Sohn, A.G., of Cassel, for whom the 
agents in this country are Messrs. Gossell and Son, 
Limited, 110, Cannon-street, E.C.4, are showing 
models specially designed to meet the requirements 
of foreign customers. Among these, the chassis 
illustrated in Fig. 23, page 522, is of particular 
interest, as it is fitted with a Henschel-Lanova 
engine. The leading features of the Lanova engine, 
together with its performance, were fully discussed 
in ENGINEERING, vol. cxxxviii, page 599, et seq, 
(1934), and it will be recalled that it is characterised 
by two auxiliary air chambers, the axes of which 
coincide with that of the fuel-injection nozzle. The 
passage between the two chambers can be closed to 
increase the compression when starting. The engine 
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fitted to the chassis illustrated is a four-cylinder 
model with a cylinder bore of 4 in. and a piston 
stroke of 54 in. The output is 65 h.p. at 2,200 r.p.m. 
\n eight-cylinder engine in the same range is illus 
trated in Fig. 24, and will be described in more 
detail later. The four-cylinder chassis is designed 
for passenger work, and is suitable for a 25-seater 
body. ‘The carrying capacity is 7,275 lb., and the 
weight of the chassis ready for service is approxi- 
mately 5,170 lb. The wheelbase is 15 ft. 3 in., the 
overall length is 24 ft. 1 in., the front-wheel track 
is 5 ft. 28 in., and the rear-wheel track is 4 ft. 11 4 in. 
Che top of the frame is 2 ft. 6} in. from the ground 
with the vehicle unloaded, and 2 ft. 24% in. from 
the ground with the vehicle loaded. The overall 
width of the chassis is 6 ft. 4} in., and the minimum ; 
vround clearance is 9} in. below the rear axle. 
\ single-dise dry-plate clutch is fitted. The gear- 
box, manufactured by Messrs. Zahnradfabrik, 
Friedrichshafen, forms a unit construction with the | 
engine, and is fitted with four forward gears and 
reverse. The forward gear ratios are 6-5, 3-18, | 
1-78 and 1 to 1, the reverse ratio being 5-4 to 1. 
The drive is transmitted to the rear axle by a two- | 
part Cardan shaft with flexible rubber-dise joints. 
lhe centre of the shaft is supported in a universal | 
bearing carried on a cross member. The final 
transmission is of the bevel type, with a ratio of | 
5:83 to 1. The speeds of the vehicle with the | 
engine running at 2,200 r.p.m. are, on first gear, 
5:7 m.p.h.; on second gear, 11-5 m.p.h.; on 
third gear, 20-9 m.p.h.; and on top gear, 37-3) 
m.p.h. The speed on reverse at the same engine | 
speed is 6-8 m.p.h. The steering gear is of the 
Elbe" nut and screw type, and semi-elliptic 
springing is employed on both axles, the rear springs 
being underslung. The foot brake is a combined 
oil-pressure and Bosch suction air brake, and 
operates on all four wheels. The hand brake is of 
the transmission type, the brake drum _ being 
mounted behind the gearbox. All the brakes are 
lined with Jurid hydraulic lining. The frame is 
built up with the usual channel side members, 
upswept over the rear axle, and with channel cross 
members. All holes are drilled in the flanges of the 
channels. The wheels are of the steel-dise type, | 
running on taper-roller bearings, and are fitted 
with 700 mm. by 200 mm. low-pressure tyres. The | 
average fuel consumption on a dry level road is 
about 1 gallon per 12 miles, and the average oil 
consumption under the same conditions is about 
1 gallon per 350 miles 
Turning now tc the eight-cylinder Henschel- 
Lanova engine illustrated in Fig. 24, on this page, 
which forms a separate exhibit, the engine has a 
cylinder bore of 125 mm. (44 in.) and a piston stroke 
of 160 mm. (6 4 in.), and is rated at 175 brake horse- 
power at 1,500 r.p.m. The clean exterior is particu- | 
larly noticeable. The cylinder block and roe| 
| 


J 


half of the crankcase constitute a monobloc casting 
in nickel iron-alloy. The lower half of the crank- 
case, in which the sump is formed, is of aluminium 
alloy. The cylinder heads are cast in pairs. The 
cylinders are provided with detachable wet liners, 
with the usual expansion joint at the bottom. 








SIs with HENSCHEL-LANOVA ENGINE; Messrs. HENSCHEL UND SOHN, 











Fie. 24. Etent-Cytinper Henscnert-Lanova Enarye; Messrs. HENSCHEL unp Soun, A.G. 














Fie. 25. Rear-Axte AssemB_y on Cross-Country CHassis; Mgssrs. HENSCHEL UND Sosy, A.G. 


The pistons are of aluminium alloy, and the con- | same type, and the small-end bearings are of bronze 
necting rods are H-section chrome-nickel steel| alloy. The gudgeon pins are shrunk into the pistons 
stampings. The crankshaft is also of chrome-| by a special electrical heating process. Overhead 
nickel steel, and is case-hardened on the journals| valves are employed, operated by rocking levers 
and crankpins. It is carried in seven plain bearings | and push rods from a camshaft in the crankcase. 
of large diameter, the bearings being provided with | The camshaft and accessories are all driven through 
phosphor-bronze shells lined with Getter anti-| helical gearing with the exception of the fan, hich 
friction metal. The big-end bearings are of the’ is driven by belt direct from the crankshaft. The 
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main and big-end bearings are pressure lubricated | having called attention to the necessity for adequate 


by a gear-type pump driven from the crankshaft 
through bevel gearing. The pump is in two parts, 
one side acting as a suction pump to feed the main 
pump. The small-ends and pistons are splash 
lubricated. while the rocking levers are lubricated 
by hand. They are, however, mounted on needle 
bearings, so that they only require attention at 
infrequent intervals. The cams on the camshaft 
dip into oil wells. As shown at the left-hand end 
of Fig. 24, a combined oil cooler and filter is 
mounted immediately behind the fan on the near 
side of the engine, the filter being detachable and 
located in the centre of the cooler. The dynamo 
and water-circulating pump are mounted on the 
same side of the engine, the pump being provided 
with a stainless-steel shaft. The bracket at the 
right-hand end of the engine in the illustration is for 
a starter, there being two starters, of which the 
second can be seen behind the cylinder block on the 
oft-side. In addition to this starter, the injection 
pump and a compressor are also mounted on the 
off-side. The injection pump and atomisers are of 
the standard Bosch design. Air filters of the wet 
type are fitted directly to the cylinder head as 
shown, each filter serving two cylinders. These 
filters can be readily dismantled and cleaned. 

Apart from the chassis already described, Messrs. 
Henschel are showing a model known as the “* Moun- 
tain”? type, specially designed for rough roads. 
This model is fitted with a normal type of rear axle, 
but the firm also market a cross-country truck of 
the three-axle type. Only the rear axles of this 
chassis are exhibited on the stand, the remaining 
features being generally similar to those of the 
“ Mountain ”’ type. The rear axle assembly is illus- 
trated in Fig. 25, on the opposite page, assembled 
on sections of the two frame side members, and it 
will be noticed that the essential feature is that the 
axles can swing independently in a transverse plane 
without imposing any twisting torque on the springs. 
The latter are of the semi-elliptic type with leaves 
both above and below the axles. The shackle pins 
of the upper and lower springs are connected by 
plates on each side of the springs. These plates 
have large holes in the middle, through which the 
axle casings pass, and bolted between the plates 
are a series of metal rings and rubber discs, the 
latter being attached to the axle casings. The 
rings and discs are held in place by a ring of bolts 
passing through them and through the spring plates, 
the whole forming a multiple-disc type of universal 
joint at both ends of each spring. The arrangement 
ensures that the load is equalised on the two axles 
whatever position the latter may be in. The frame 
is strengthened by a stout tubular member between 
the plates, to which the central spring seating 
brackets are attached. Underslung-worm final drive 
is employed, the worm wheels being of bronze, and 
the worms being ground. The universal joints on 
the Cardan shaft and on the extension shaft between 
the two axles are of the needle-bearing type. It will 
be observed from the illustration that the twin tyres 
on each axle are widely spaced for the attachment 
of caterpillar bands or of chains. 


(To be continued.) 








THE INSTITUTION OF GAS 
ENGINEERS. 


Tae Autumn Research Meetings of the Institution of 
Gas Engineers were held in the Lecture Hall of the 
Institution of Mechanical Engineers, London, on 
Tuesday and Wednesday, November 5 and 6, when 
Colonel W. Moncrieff Carr, the President, occupied 
the chair. 

Sir Francis Goodenough presented the report of the 
Gas Education Committee, which showed continued 
increase in the number of candidates for examination, 
as well as in the number of recognised centres of 
instruction throughout the country. The President 
then handed their diploma awards to successful students 
in Gas Engineering. 

Under the revised scheme of organisation of research 
work, the First Report of the Research Executive 
Committee was presented by Mr. Frank P. Tarratt. 
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inspection and maintenance of gasholders and for syste- 


voluntary rules to be observed in the repair of water- 
sealed gasholders, which had been issued with the 
approval of the Home Office. 


CoaTINGS FOR UNDERGROUND PIPEs. 


The external corrosion of underground service pipes 
and steel mains, comprising soil corrosion due to the 
action of ground water, and electrolytic corrosion due 
to stray currents, presents a serious problem to the 
gas industry. Experimental work on the subject has 
been undertaken by Messrs. A. B. Densham and F. C. 
Smith, and the results were embodied in a “ Report 
on Protective Coatings for Underground Pipes.” The 
tests were of an accelerated type. It was concluded 
from this work that pitch troughing, or a pitch or 
bitumen coating reinforced with fabric gave the best 
protection. In the absence of stray currents, gal- 
vanising or cement troughing were found valuable, but 
bituminous paints and various adhesive bandages 
proved to be unsatisfactory. Very little difference was 
found between wrought-iron and steel, in their relative 
resistance to underground corrosion. This was corro- 
borated by field experiments lasting for two and a half 
years. In the course of these tests it was confirmed 
that an electrical resistance test gave a true measure 
of the protective power of a coating. 


Are ViTtaTion AND Gas APPLIANCES. 


A report prepared by Messrs. C, A. Masterman, 
E. W. B. Dunning and A. B. Densham dealt with ‘ Air 
Vitiation and Gas Appliances,” and reviewed in a 
general way the possible causes of vitiation due to 
appliances, and the possible nuisance from smell, and 
their effects upon health. The smell of excessive 
concentration of products of combustion was attri- 
buted to sulphur oxides, for which a limit of 0-0001 per 
cent. was permissible. The maximum imperceptible 
concentration of products depended directly upon the 
sulphur content of the original gas. From tests made 
with various gas appliances to measure the effects 
caused by the vitiation upon them, it was seen that 
with appliances that were not themselves defective, 
or operated at an excessive gas rate, the combustion 
remained unprejudiced in all cases up to a vitiation 
corresponding to more than 1 per cent. of carbon 
dioxide, and*in some cases to limits far beyond those 
at which matches could be burned. A number of 
practical conditions influenced the amount of ventila- 
tion to be expected in normally occupied rooms, but 
it was found that an air change of less than one per 
hour was most unusual, With all windows shut and 
10 flue operating, the more normal figure was about 
two air changes per hour. Conclusions were arrived 
at regarding the limiting gas combustion rates for 
continuously, or intermittently, operated appliances 
without flues, up to which no nuisance or hazard to 
health would occur. Broadly speaking, for a gas con- 
taining 20 grains of sulphur per 100 cub. ft., the maxi- 
mum imperceptible gas rate for continuously burning 
flueless appliances was about 12 cub, ft. of gas per 
hour per 1,000 cubic feet of room capacity, with an 
air change of two per hour. When operated inter- 
mittently, higher rates were possible, amounting, 
for example, to 30 cub. ft. per hour per 1,000 cubic feet 
of room space for a device operated for 15 minutes 
only at a time, and with stand-by periods of not less 
than one hour. The ibility of danger or hazard 
to health appeared oy to arise when there was gas 
leakage or bad combustion in the appliances, both of 
which could and should be prevented. 


Corrosion FROM Propucts or COMBUSTION. 


The experimental work conducted at Leeds Univer- 
sity under the direction of the Joint Research Com- 
mittee was described in an extensive report under the 
title ‘* Corrosion from Products of Combustion of Gas— 
Part III: Tube Experiments.” It was introduced by 
Professor J. W. Cobb, with some supplementary expla- 
nations by Mr. James W. Wood, 4 conducted the 
experiments. In an earlier report it had been shown 
that the corrosion deposits found in typical gas 
appliances consisted essentially of sulphates, or basic 
sulphates, of the metals used in their construction, and 
some indication had been given of the extent to which 
the sulphur could be fixed in the condensates from gas 
appliances. The relative resistances to corrosion of 
typical metals had been investigated by carrying out 
tests with actual products of combustion, under con- 


| ditions permitting the maximum condensation upon 


the specimen, of the water produced by the gas com- 
bustion, The earlier work related to gases containing 
25 grains and 50 grains of sulphur, and the recent work 





This was a general report eontaining references to alll 
the Institution’s research activities, including those | 
subjects which were subsequently taken as separate 
reports and were brought forward for discussion. | 
Among other matters, the Gasholders Committee, 





concerned a sulphur content of 8 grains per 100 cub. ft. 
It was considered that the results were sufficiently 
important for the work to be extended to still lower 
concentrations, and it was being done. The experi- 


matic records in this connection, had framed a set of 
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surrounded by water-jackets maintained at 40 deg. F. 
to 60 deg. F., whereby 94 per cent. of the water pro- 
duced by the combustion of the gas was condensed 
on the inner surface. When the metals were arranged 
in order of resistance to corrosion, it was found that 
| their sequence was substantially that already recorded 
for the greater sulphur concentrations. Lead, tin and 
solder showed a marked superiority over the remaining 
metals throughout. As the sulphur content of the 
gas was reduced, however, the difference between the 
metals exhibiting medium resistance and minimum 
resistance became less pronounced. 

Although the rate of corrosion fell as the sulphur 
content of the gas was reduced, the change was appre- 
ciably less than would be expected from the assumption 
that corrosion was proportional to sulphur content, 
and it appeared that corrosion would still occur even 
if the gas were sulphur-free. The nitric acid in the 
condensates became relatively more important as the 
sulphur content fell, and would account for corrosion 
occurring when the sulphur was completely removed. 


CARBURETTED WATER Gas. 


In a further report, introduced by Professor J. W. 

Cobb and Dr. F. J. Dent, general consideration was 
given to the water-gas process. This contribution 
showed that the performance of a carburetted water- 
gas plant depended upon the ratio of the volume of air 
supplied during the blow to the weight of steam supplied 
during the run, that is to say, the air : steam ratio. 
Other factors in the performance were the relative 
duration of the blow and run period, the blast pressure, 
the depth of the fuel bed, the size of coke, and the 
operation of the self-clinkering grate. When using 
carburetted water gas as a coal-gas auxiliary, the total 
costs of the manufacture per therm of carburetted 
water gas of a given calorific value was lower the higher 
the output of the plant. In consequence, a scheme of 
procedure to achieve a high output was outlined. At 
the output for which the total cost of manufacture 
was a minimum, the charges for raw materials and 
maintenance were relatively high as a result of the 
use of rapid rates of steam and oil supply. When the 
demand for carburetted water gas decreased, economies 
in raw materials and maintenance could be secured by 
suitably modifying operation. With coke of normal 
grade nothing was gained by operating with shallow 
fuel beds under steady conditions. A temporary 
lowering of the fuel bed was, however, a simple means 
of preventing the temperature of the carburettor from 
being affected by accidental variations in the moisture 
content, or the size of the coke, or the nature of the 
ash. 
The performance of the carburetted water-gas plant 
using a normal grade of coke was in all respects better 
than with smaller grades. At the same time, no 
mechanical difficulties arose with the smaller fuel, and 
they could be used quite satisfactorily when their 
smaller monetary value compensated for the lower 
thermal yield and poorer quality of the blue water gas 
produced, and when the full output was not needed 
for the plant. Comparison of the results obtained on 
the self-clinkering plant used in the investigation with 
those on hand-clinkering plant indicated that the self- 
clinkering generator was operated at a considerably 
greater output per square foot of cross-section, and 
in spite of that gave a higher thermal yield of blue 
water gas per 1,000 Ib. of coke and a gas of better 
quality. The superiority of the self-clinkering plant 
was dependent mainly on an improved condition i: the 
fuel bed. To obtain the highest output and the greatest 
yield from the coke it was essential to secure complete 
admixture of the blow gas and secondary air at the 
top of the carburettor. 


Liquor EFFLUENTS AND AMMONIA. 


At the Tuesday afternoon session, consideration was 
first given to the report of the Liquor Effluents and 
Ammonia Committee, presented by Mr. C. F. Botley. 
The concentration of gas-works liquors as a means of 
making them available for further treatment in 
centralised works had received much attention of late, 
and the Committee had in contemplation tests on a 
new concentrated-liquor plant to be erected in Coventry. 
The report comprised three main themes, viz., the 
effect of gas-works liquors on the disposal of sewage 
by dilution, the effect of gas-works liquors on the treat- 
ment of sewage with activated sludge, and the effect of 
gas-works liquors on the treatment of sewage by 
bacteria beds in the laboratory and in large-scale tests 
at Leamington Spa. 

In places where a large volume of water was avail- 
able for diluting the sewage, and where this was dis- 
charged untreated, the influence of a normal dose of 
crude or spent gas liquor was usually negligible. Even 
when the concentrations amounted to 5 per cent. of 
liquor, little retardation of sewage purification was 
observed and the amount of extra oxygen consumed 
remairied relatively small. Tests with activated sludge 





mental tubes were made from sheet metals, and were 


indicated that, in certain circumstances, the earlier 
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conclusion that the biochemical oxygen demand of a 
purified spent-liquor mixture, was little if any greater 
than that of the corresponding purified sewage, needed | 
modification. It was now realised that, under specified | 
conditions, such a mixture might have an oxygen 
demand much greater than, equal to, or less than that 
of the corresponding sewage, depending upon how far 
purification had proceeded. In the presence of all the 
sludges studied it was confirmed that the oxidation of 
the organic constituents of gas-works liquors occurred 
very rapidly at first, leaving an oxygen absorption 
residue which was very resistant to further attack. 

Two investigations of the bacteria-bed treatment 
system had shown that, except with crude liquor in the 
very early stages, purification of sewage was in no way 
retarded by the presence of gas-works liquors. At 
Leamington Spa, where the large-scale tests were made, 
the general aim of the test had been to compare the 
effluent resulting from treating sewage on percolating 
filters with those resulting from the treatment on 
similar filters of the same sewage containing gas-works 
liquors, and to relate the results to those obtained in the 
laboratory. The results demonstrated that at Leam- 
ington normal doses of either crude or spent liquor 
could be dealt with, the effluent still retaining its 
excellent quality. A further process for the manu- 
facture of ammonium bicarbonate was reported, and 
experimental work was being undertaken to determine 
the volatility of the salt and the effect of the compound 
on the germination and growth of crops. 








REFRACTORY MATERIALS. 


Mr. W. Grogono, in presenting the report of the 
Refractory Materials Joint Committee, referred to the | 
fact that the study of the influence of the test condi- | 
tions on the results obtained in the refractoriness-under 
load test had demonstrated the need for definite 
standards of practice. Work on the action of alkali 
vapours on refractory materials had been continued 
in a further series of experiments on the reaction of the 
vapour of potassium chloride at 1,000 deg. C. on 
firebricks and silica bricks, under both dry and moist 
conditions. Striking differences were revealed between 
the behaviour of silica and fireclay products. There 
was now evidence that hydrocarbons could disrupt 
firebricks, and it had been shown that gases capable 
of reacting with one or more of the constituents in the | 
body of a refractory product might so weaken the | 
structure as to cause its eventual breakdown. Methane, 
for example, caused complete disintegration of fire 
bricks under certain conditions. The effects of 
various manufacturing conditions had been studied and 
alterations due to degradation in the size of grain 
noted. This was being supplemented by similar work 
on calcined refractories. 











(T'o be continued.) 





TIMKEN BEARINGS ON THE LON- | 
DON MIDLAND AND SCOTTISH 
RAILWAY TURBINE LOCOMOTIVE. 


In our issue of July 5 last, on page 10, we illustrated 
and described the 4-6-2 type steam-turbine locomotive | 
for the London Midland and Scottish Railway. The 
Chief Mechanical Engineer, Mr. W. A. Stanier, | 
M.1.Mech.E., it will be remembered, was responsible | 
for the general design, while the turbine equipment | 
was designed and constructed at the Trafford Park 
Works of Messrs, Metropolitan-Vickers Electrical 
Company, Limited. Among many other interesting 
design features it was mentioned in the article above 
referred to that the axles of both the engine and its | 
six-wheeled tender were mounted in Timken taper 
roller bearings. Although these bearings are a common 
feature of modern locomotive practice in the United 
States, their use on locomotives in this co.imtry has | 
been confined to engines of the Diesel and electric 
types, although they have also been employed on the 
tenders of the Princess Royal class engines. The 
L.M.S8. turbine locomotive is thus a notable exception 
to the rule, and it may therefore be of interest to deal 
in some detail with this application, which we are able 
to do with the aid of material furnished to us by 
Messrs. British Timken, Limited, Cheston-road, Aston, 
Birmingham. Generel particulars of the engine were 
given in our previous article, but we may mention 
here that the driving wheels are 6 ft. 6 in. in diameter 
and the load on the first axle, which is driven by 
gearing from the turbine, is 22 tons 13 ewt., while that 
on the two coupled axles is 24 tons each. The leading 
four-wheeled bogie carries 19 tons 4 cwt., and the two- 
wheeled trailing truck 18 tons 3 ewt., while the three 
axles of the tender carry about 18 tons each. Fig 1, 
on this page, shows a complete set of wheels for the 
engine in the company’s shops at Crewe, with the 
exception of the main driving wheels and axle, which | 
had been fitted into the locomotive before the photo- 
graph reproduced in Fig. 1 was taken. In all, 12 
single-row and 8 double-row bearings are employed to | 
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carry the engine and tender, and four different types ; against a steel ring which, in turn, abuts against a 
of axlebox have been used, each type having been| collar on the axle, as shown on the right in Fig. 3. 
specially designed to suit the particular operating |The outer races of the bearing are a close fit in the 
conditions it is required to withstand. | bore of the axlebox, and a steel spacer ring, made in 

The arrangement of one of the driving axleboxes is | halves, is also placed between the outer races, the width 
illustrated in Figs. 3, 4 and 5 on page 525. Each | of this being arranged to give the correct adjustment. 
contains one dual-cone bearing of 11} in. bore and 19 in. | The bearings run in an oil bath, the lubricant used 
outside diameter, carrying a static load of over 11 tons, | being a highly-refined neutral mineral steam-cvlinder 
in addition to heavy dynamic loads from the coupling- | oil. Cored passages are formed in the lower part of 
rod drives at high speeds. One of the bearings is|the box to permit a self-circulatory movement of the 
illustrated by the photograph reproduced in Fig. 13, | oil which is set up owing to the tapered form of the 
on page 528. The double inner race of the bearing is | bearings. The box, which is of cast steel, is split on 
a heavy press fit on the axle end, the inner face bearing ' the horizontal centre line, the halves being held 
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SECTION A-B 





together by fitted bolts, one of which will be seen on 
the left in Fig. 4, to ensure that they shall remain in 
their correct relative positions. Fig. 11, on page 528, 
shows half of one of the axle boxes on the bearing, but 
it should be explained that the half shown is actually 
the upper half, although it appears in the lower position 
in the illustration. Fig. 12 shows the complete axle- 
box in place. Machined facings are provided on each 
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side of the axleboxes, and on these are carried trunnion- 
type horn guides which are made of a special heat- 
treated alloy steel, and swivel on a circular spigot 
formed in the centre of the axlebox facing, as shown 
in Figs. 11 and 12, and also on the left in Fig. 4. 

The method of lubricating the wearing surfaces is 
of interest. An oil reservoir, fitted with a cover plate, 
is formed in the top of the axlebox, as shown in Fig. 4, 
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and cylindrical felt pads, which project through to the 
face of the trunnion guide, are let into the wall of the 
reservoir, oil being fed to the felt pad by means of a 
wick trimming. The angular movement between the 
axlebox and horn guide tends to shear the felt pads 
slightly, and this has the effect of squeezing out the oil, 
which then runs down between the trunnion guide 
and the adjacent surfaces, thus effectively lubricating 
them. 

It may be pointed out that with the Timken type 
of trunnion horn guide, which has been patented, any 
tilting motion of the axlebox relative to the guides 
on the frame, due to track irregularities, &c., is readily 
accommodated by a slight angular movement of the 
horn guide. This arrangement permits greater flexi- 
bility and at the same time protects the structure 
from undue stress or wear. A working clearance is 
left between the adjacent faces of the horn blocks and 
horn guides, and clearance on each side is also allowed 
in the transverse direction. The design of the box 
permits easy inspection of the bearings, since by 
disconnecting and removing the two halves of the box 
the outer races can be moved inwards, all parts being 
then accessible. Inspection, however, is only necessary 
at long intervals. If it should be required to remove 
the bearings, pressure is applied to the inner face of 
the abutment ring after the axlebox casing and wheels 
have been removed. 

We may mention here that the Timken Company’s 
usual mounting for locomotive axles is of the cannon- 
box type, with a single bearing at each end, this 
design being preferred in order to provide as great 
a thrust capacity as possible in the mounting. It 
will be pendllly understood that if a separate two-row 
bearing is used at each end of the axle, although 
the radial load is divided between them, the thrust 
is carried by only one of the rows, whereas with the 
cannon-box type the thrust is carried by the whole 
bearing. In the case of the main driving axle 
referred to above, it was not possible to use the 
cannon-box arrangement owing to the quill drive 
mounted on the centre of the axle; a separate two- 
bearing axlebox had therefore to be employed at each 
end of the axle. It should be noted, however, that 
the bearings are mounted with the small ends of the 
rollers pointing towards each other in order to obtain 
the maximum stability. 

The intermediate and trailing axles are shown in 
Fig. 2 on page 524, and as will be seen, cannon-box type 
axleboxes are used in these cases. A single-row bearing 
of 10 -in. bore and 19-in, external diameter is mounted 
at the end of each axle. Details of the mounting can 
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| 
be followed by examining Figs. 8, 9 and 10, on e 525, 
ind the form of the cannon box is illustrated in Figs. 6 | 
and 7. A photograph of one of the axles with the 
hearings in position is reproduced in Fig. 14, on page | 
528, and Fig. 15 shows the axle and cannon box | 
partially assembled. The bearings can be adjusted | 
to give a suitable running clearance by means of | 
accommodation washers placed outside the outer race | 
of each bearing, as shown in Fig. 8, the thickness 
of the washers being adjusted during assembly as 
required. The bearings run in an oil bath, and the 
enclosures provided at each end of the axleboxes 
incorporate an oil flinger and oil grooves. This type 
of enclosure, we are informed, has proved effective in 
preventing the escape of oil and the entrance_of dirt, | 
water, &c., so that the oil only requires to be replenished 
at Jong intervals. The oil fillers, one of which can be 
seen near the bottom right-hand corner of Fig. 15, 
are arranged to give the correct oil level when filled 
to the top. As is most clearly shown in Fig. 2, the | 
Timken trunnion-type horn guides are used for the 
intermediate and trailing axles, but as their arrange- 
ment is similar to that employed on the main driving 
axle, described above, this need not be again referred to. 


| at Arapuni power station. 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 

Paper Sleeves, 1,000,000, 2 in. by 0-115 in. internal 
diameter, and 600,000 2 in. by 0-165 in. internal diameter. 
Post and Telegraph Department, Wellington, N.Z. ; 
January 6, 1936. (T.Y. 10,204.) 

‘Bus Bars, Insulators, and Steelwork required for service 
Public Works Department, 
Wellington, N.Z.; February 19, 1936. (T.Y. 5,443.) 

Power Station Equipment, &c., comprising Diesel- 
driven direct-current generator and switchgear; also 
reduction gears and an Artesian well, in connection with 
extensions to the Government Press power station. 
Ministry of Public Works, Cairo, Egypt; January 4, 
1936. (T.Y. 10,206.) 

Steel Swing Bridges, three, over El Bagouria 
Canal—Route No. 1, December 7 (T.Y. 5,450); over the 
Bahr Nashart Canal, December 2 (T.Y. 5,451); and 
over El Bagouria Canal 





(To be continued.) 








ENGINEERING TRAINING AND 
EDUCATION. 


Scholarships in Naval Architecture and Marine | 
Enginecring.—-The Council of the Institution of Naval 
Architects informs us that a number of scholarships, 
tenable for three or four years, according to the length 
of the course at the university selected, will be offered 
for competition in 1936. Those in naval architecture 
comprise the Martell Scholarship, valued at 1301. per 
the Trewent Scholarship, worth 1251. per 
and the Denny Scholarship, worth 751. per 
annum, The scholarships in marine engineering are 
entitled the Parsons, valued at 1501. per annum; the 
Yarrow, worth LO0/, per annum ; and the Denny, worth 
7h. per annum Both the Denny scholarships are 
tenable for four years at Glasgow University only, | 
and are for boys from public or secondary schools. 
The subjects of the examination are non-technical, and 
the age limit is 19 years. For all the other scholarships 
the age limit is 23 years. Further particulars regarding 
the scholarships may be obtained from the secretary ot 
the Institution of Naval Architects, 2, Adam-street, 
Adelphi Terrace, London, W.C.2. 


annum, 
annum, 








| December 23. 


Route No. 176, November 25 
(T.Y. 5,452). Roads and Bridges Department, Ministry 
| of Communications, Cairo, Egypt. 
| Machine Tools, comprising an electrically-driven, 24-in. 
| centres lathe and a 12-in. slotting machine for Atf power 
Ministry of Public Works, 
(T.Y. 5,464.) 

Motor Coaches, fitted with heavy-oil engines, and with 
seating capacity for 25 passengers. Ramleh Electric 
Railway, Egypt ; December 16. (T.Y. 5,465.) 

Switchgear, comprising two compound-filled feeder 
circuit-breaker units for use on 22,000-volt, three-phase, 
three-wire, 50-cycle circuits. State Electricity Commis- 
sion of Victoria, Melbourne ; January 13, 1936. (T.Y. 
10,209.) 

Generating Set, 5-kW, direct-current, Diesel-engine 
driven, complete with switchgear, &c., for the Nubian 
floating workshop. Ministry of Public Works, Cairo, 
Egypt ; December 18. (T.Y. 10,210.) 

Copper Conductors, rubber-insulated, taped and 
braided, of various gauges. Victorian Railways Com- 
missioners, Melbourne; . January 15, 1936. (T.Y. 
10,212.) 

Switchgear for Waratah Place substation, 22,000-volt 
(T.Y. 10,214) and 6,600-volt (T.Y. 10,215). Melbourne 


| station. Cairo, Egypt; 


Electric Supply Committee ; January 13, 1936. 

= 
tine State Oilfields, Buenos Aires; December 11. (T.Y. 
5,466.) 
round bronze bars, and galvanised steel cable. State 
Electricity Supply and Telephones Administration, 





CONTRACTS. 


Messeas. J. Browerr Linpiey (1931), Lourrep, 
Coborn Works, Letchworth, Herts., are supplying a gas 
engine driven gas compressor for a gas works in Japan. 
This comprises a 340-370-b.h.p., four-cylinder, ver- 
tical gas engine direct-coupled to a two-crank, two- 
cylinder gas compressor having a capacity of 200,000 
cub, ft. of gas per hour, compressed to 20 lb. per square 
inch pressure. ‘The firm is also to supply a 200-kW, 
back-preagure, steam-engine-driven alternator set for 
generating the total power requirements of a creamery 
on the south coast of England. Other contracts include 
three air compressors for Australian mines, a compressor 
and generating set for a South African mine, and a 
steam-engine driven generating set for an Indian textile 
mill 

Messrs. Tue Trussep Concrete Street Company, 
Limrrep, Thames House, Millbank, London, 8.W.1, are 
wting as the reinforced-concrete engineers for the building 


Steel Cables, of various diameters and lengths. 
Tron Wire, black and galvanised, also iron washers, 
Montevideo ; January 7, 1936. (T.Y. 5,467.) 








BOOKS RECEIVED. 


Cinquantenario della Societa Edison, 
Four volumes. Milan: Societa Edison. 
Theory of Machines. Third edition. By Louis Tort 
and A. T. J. Kersey. London: Sir Isaac Pitman and 

Sons, Limited. [Price 12s. 6d. net.] 

Mercury-Are Current Convertors. An Introduction to 
the Theory of Vapour-Are Discharge Devices and to 
the Study of Rectification Phenomena. By H. Russi. 
London : Sir Isaac Pitman and Sons, Limited. [Price 
21s. net.] 

A Comprehensive Treatise on Practical Mechanics. An 
Introduction to Mechanical Science and its Practical 
ipplications. By J. M. Lacey. London: The Tech- 
nical Press Limited. [Price 18s. net.] 

Air Ministry. Aeronautical Research Committee. Reports 


Nel 1884-1934. 





of Whitchurch Grammar School, Salop., extensions to 
Queen Mary's Maternity Home, Hampstead, and other 

buildings in various parta of the country. They are also 
supplying their Truscon floors for buildings now in courge | 
of erection, among which are municipal offices at Leicester. 
« warehouse for Messrs. Postle and Brown, Ltd., Stockton- 
school at Strabane, Northern 


on-Tees, and a technica! | 


Ireland 

Messrs, Joun Brown anp Company, Limrrep, Clyde- 
bank, are to build for Messrs. Anglo-American Oil 
Company, Limited, 36, Queen Anne’s-gate, London, 
S.W.1, a motorship specially intended for the carriage 
of lubricating oils. She will be able to transport 27/| 
grades of oil at one time; her deadweight tonnage will 
be about 10,200, and the capacity of her tanks 2,500,000 
gallons. Her propeliing machinery will consist of a 
Brown- Doxford two-cvcle, opposed-piston Diesel engine. 

Messrs. MIRRLees, BickERTON AND Day, Limirep, 
Hazel Grove, near Stockport, have received. recently 
numerous orders for cheir Diesel engines from many | 
parts of the world. The engines are for the propulsion 
of a tug and two coasters, for lighting purposes on a | 
tank ship, for various electrification schemes in India, 
snd to provide power for a sugar estate in the British 
West Indies, for a pumping station in Kent, for driving 
clay mills at Orton, for mining purposes in the Federated 
Malay States, and for a fertiliser factory in Western | 
Australia. 





| 


Messrs, INTERNATIONAL ComBusTION, Limrrep, Ald. | 
wych House, Aldwych, London, W.C.2, have recently | 
supplied water-tube boilers to the Derby Corporation and 
to Mesers. Shell-Mex and B.P.. Limited, and “L”™ 
«tokers for the Brimsdown Power Station and to Messrs 
South Staffs Mond Gas Company 


and Memoranda. No. 1660. Slots and Interceptors in 
Spins. By 8. B. Gares, H. B. Irvine, R. P. Atston 
and A. V. STEPHENs. London: H.M. Stationery 
Office. [Price 2s. 6d. net.) 

New Zealand. Marine Department. Safe-Working Loads. 
Departmental Table Governing the Safe-Working Loads 
for Chains and Ropes. Wellington, New Zealand : 
G. H. Loney. [Price 1s.} 

Industrial Architecture. Edited by C. G. Houme. 
don: The Studio Limited. [Price 30s. net.] 
Oregon State Agricultural College. Engineering Experi- 
ment Station. Bulletin Series, No. 5. Botler-Water 
Troubles and Treatments, with Special Reference to 
Problems in Western Oregon. By Proressor R. E. 
Summers. Corvallis, Oregon, U.S.A.: Oregon State 
Agricultural College, Engineering Experiment Station. 

[Price 25 cents.] 

University of Alberta. Thirteenth, Fourteenth and Fif- 
teenth Annual Reports of the Research Council of 
Alberta. 1932, 1933 and 1934. Edmonton, Alberta: 
Research Council of Alberta, University of Alberta. 

Canada. Department of Mines. Mines Branch. No. 753. 
Analyses of Coals and Other Solid Fuels, 1932, 1933, and 
1934. Compiled by J. H. H. Nicnonts and C. B. 
Mone. Ottawa: Department of Mines, Mines Branch 
[Price 10 cents.]} 

Heat Engines. By 8S. H. Moorrrerp and H. H. Wry- 
STANLEY. Second edition. London: Edward Arnold 
and Company. [Price 6s. 6d. net.] 

Materiale Testing, Theory and Practice. Second edition. 
By Prorrssors I. H. Cowprey and R. G. ADAmMs. 
New York: John Wiley and Sons, 
London ; Chapman and Hall, Limited, 
net. ] 


Lon- 


[Price 8s. 6d. 
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PERSONAL. 


Messxs. WorTHINGTON-Simpson, Limirep, Newark 
on-Trent, are transferring their Manchester office from 
Northern Assurance Buildings, Albert-square, to more 
commodious premises at 74, Corporation-street, Man 
chester, 4, on November 30. 

Messrs. Ferovo, Liurrep, Sovereign Mills, Chapel-en 
le-Frith, owing to increasing business, are removing their 
Cardiff office and stock depot from No. 39 to larger 
sremises at 60, Charles-street as from November 18 
Mr. D. H. Gully will remain in charge. 

Mr. Cori~s Hampson is leaving Messrs. Specialloid, 
Limited, Friern Park, North Finchley, London, N.12, 
to take up an appointment with Messrs. Mansons, 
Limited, Messrs. Specialloid’s main distributors for 
Scotland. Mr. Hampson’s place as Scottish manager for 
Messrs. Specialloid will be taken by Mr. Jeary, who is 
being transferred from the firm’s Manchester branch. 

Messrs. Istec Steet Propvucts, Limrrep, 8, Dun 
cannon-street, London, W.C.2, have informed us that 
“ Isteg ” steel, used in connection with their Isteg stee! 
bars for concrete reinforcement, described in an artick 
on page 508 ante, is manufactured for them by Messrs 
Dorman, Long and Company, Limited, Middlesbrough 

An agreement has been concluded between Messrs 
New Hupson, Limrrep, Icknield-street, Birmingham, 
sole manufacturers of the Girling brake, and Messrs 
Freropo, Liaurep, Sovereign Mills, Chapel-en-le-Frith, 
whereby Messrs. Ferodo take over the complete distribu 
tion of component parts and lined shoes for Girling 
brakes in the United Kingdom and the Irish Free Stat; 








NOTES FROM THE NORTH. 


Grascow, Wednesda 


Scottish Steel Trade.—There has been no falling off 
in the active state recently prevailing in the Scottish 
steel trade and a steady demand continues for materia! 
for the home market. Shipbuilders booked a substantia! 
number of orders last month and several more having 
been reported since this month commenced. The tonnage 
of steel to be specified for these contracts will be consi 
derable and will mean quite a large output during the 
next few months. The demand for semi-manufactured 
steel has been so strong recently that the steel makers 
have been unable to cope with it and the Federation 
has arranged with the Continental Steel Cartel for an 
additional supply of 10,000 tons per month over thw 
next six months. It is considered that by that time the 
new plants at present being erected will be in a position 
to meet the extra demand. The export side of the stee! 
trade has made a decided advance during recent weeks. 
and quite a large tonnage has been booked for earl) 
shipment. In the black steel-sheet trade, a steady 
demand is general for the heavier gauges for hom: 
consumption, but light sheets are again in better request 
Prices are all very firm and the tendency is to become 
firmer. The following are to-day’s market quotations : 
Boiler plates, 91. 58. per ton; ship plates, 8/. 15s. per 
ton; sections, 81. 7s. 6d. per ton; black steel sheets, 
} in., 81. 158. per ton, and No. 24 gauge, in minimum 
4-ton lots, 111. 58. per ton; and galvanised corrugated 
sheets, No. 24 gauge, 131. 5s. per ton, in minimum 4-ton 
lots, all delivered at Glasgow stations. 


Malleable-Iron Trade.—There has been little change in 
the malleable-iron trade of the West of Scotland during 
the past week beyond the fact that business is a shade 
more plentiful. The re-rollers of steel bars are also 
better off for work and the outlook is quite encouraging 
Prices are steady and are quoted as follows :—Crown 
bars, 91. 15s. per ton for home delivery, and 91. 5s. per 
ton for export ; and re-rolled steel bars, 81. 12s. per ton 
for home delivery and 7I. 10s. perton for export. 

Scottish Pig-Iron Trade—A strong tone prevails 
in the Scottish pig-iron trade and the output from 
the fourteen furnaces now in blast is being steadily 
taken up. Steelmakers are specifying a _ heavy 
tonnage and the demand for foundry grades is also ver) 
good. Last week the Scottish Ironmasters’ Association 
decided officially to advance the price of Scottish foundry 
pig-iron by 4s. per ton and thus fall into line with the 
advances recently made in the south. Hematite iron 
was raised by 2s. 6d. per ton last August. The following 
are now the current market quotations :—Hematit 
73s. 6d. per ton, and basic iron, 70s. per ton, both deli 
vered at the steel works; and foundry iron, No. |! 
768. 6d. per ton, and No. 3, 74s. per ton, both on trucks 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
pig-iron from Glasgow Harbour for the week ending last 
Saturday, November 9, amounted to 144 tons. Of that 
total 110 tons went overseas and 34 tons coastwis 
During the corresponding week of last year the figures 
were 265 tons overseas and 30 tons coastwise, making 
total shipment of 295 tons. 

Shipbuilding.—Since the last report, several good con 
tracts for new tonnage have been secured by shipbuilder= 
on the Clyde and the Forth. Messrs. Barclay, Curle and 
Company, Limited, Whiteinch, have booked an ordet 
for a cargo vessel of 9,200 tons deadweight for Messrs. 
Thomas Dunlop and Sons, shipowners, Glasgow. This 
vessel will be fitted with Barclay, Curle-Doxford opposed- 
piston oil engines. They have also secured the contract 
to build a cargo steamer of about 7,500 tons for tho 
Nourse Line, London. This vessel is to be fitted with 


| reciprocatingsteam engines working in conjunction with 
|a Bauer-Wach 


turbine installation. Messrs. Barclay 
Curle and Company have now five ships on order 
Messrs. George Brown and Company. Greenock, have 
received an order for a motor coasting vessel of 380 tons 
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gross, for south of England owners. Messrs. The Burnt- 
island Shipbuilding Company, Limited, Burntisland, 
have booked orders for two timber and coal-carrying 
steamers for Mr. Lawrence Glen, Glasgow. These vessels 
which will each be of 2,850 tons deadweight, will have 
ay engines and boilers supplied by Messrs. 
David Rowan and Company, Glasgow. Messrs. Ailsa 
Shipbuilding Company, Limited, Troon, have received 
an order from Messrs. J. Hay and Sons, Glasgow, 
for a steamer of 1,200 tons deadweight. This vessel is 
for the owners’ coasting and continental trade. Two 
contracts of no little importance have just been secured 
by Messrs. Bl wood Shipbuilding Company, Limited, 
Scotstoun, G w, each for two large oil tankers. 
These contracts represent a total value of over 500,000J. 
Two of the vessels are for the Anglo-Saxon Petroleum 
Company, Limited, London, and two are for the Eagle 
Oil and Shipping Company, Limited, London. The 
machinery for these four tankers will be supplied by 
Messrs. John G. Kincaid and Company, Limited, Gree- 
nock, and will consist of single-screw Diesel engines of 
the Harland and Wolff-Burmeister and Wain type. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Despite the unsettlement caused 
by the General Election the local staple trades continue 
to be actively employed. The amount of forward 
business coming to hand shows a slight decline as com- 
pared with a month or six weeks ago, but indications are 
that buyers will place their orders more freely after the 
Election. Al y more inquiries are circulating for 
steel and —— products. In the raw and semi- 
finished steel branches the position is full of promise. 
The majority of steel-melting departments are worki 
to capacity. The result is that the daily output of this 
area constitutes a record. Most of this business is in 
basic steel billets. Better trade is also being done in acid 
steel. There is a heavy call for most kinds of steel scrap. 
Dealers report little change in values. This is surprising 
considering the active state of the market, and the 
amount of business being entered into. An outstanding 
feature of the heavy machinery and engineering branches 
is the revival in the demand for shipbuilding requisites. 
The output of ship plates is larger than for some years 
past. A heavier tonnage of forgings, castings, and 
machinery is also leaving this district for associated 
shipyards. Makers of railway rolling stock report 
headway. British railways are buying rails, points and 
crossings, and carriage parts on a larger scale. Stainless 
steel is being used in great quantities in the production 
of carriage parts. The call for steel pit props, arches, 
and girders is on the increase. Not only are British 
collieries using them freely, but foreign mining enter- 
prises are adopting them more generally. The recent 
run on electrical equipment shows no sign of easing. 
Slight indications of revival are reported in the demand for 
agricultural machinery and parts. An improving trade 
is being done with the Colonies. The special-steel branches 
are forging ahead. Automobile and aircraft steels are 
progressive media. Producing works are operating to 
capacity. Tool-steel makers find difficulty in offsetting 
German and French competition in certain overseas 
markets. Tool works have good order books. An 
extensive business is being done in engineers’ small 
tools. Files, twist drills and fine-measuring instruments 
were never in better request. 

South Yorkshire Coal Trade.—The export position 
has undergone little change. Inland business, how- 
ever, shows further improvement. Industrial under- 
takings are buying on a heavy scale. Washed doubles 
and trebles are in strong demand. Steam coal finds a 
ready market. Electricity undertakings are building 
up stocks of small coal. There is a stronger inquiry for 
coking smalls. Business in housecoal is improving, and 
colliery sidings and depots are steadily being cleared of 
stocks. Foundry and furnace coke are s y. Quota- 
tions are: Best branch hand picked, 248. to 26s.; Derby- 
shire best house, 20s. to 22s.; Derbyshire best brights, 
I7s. 6d. to 198. ; best screened nuts, 17s. to 18s. ; small 
screened nuts, 16s. to 16s. 6d.; Yorkshire hards, 17s. 6d. 
to 18s. ; Derbyshire hards, 17s. 6d. to 18s. ; rough slacks, 
¥s. to 108. ; nutty slacks, 88, to 9s. 6d. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

Welsh Coal Trade.—The Welsh steam-coal trade is now 
displaying considerable activity. The ballot of the 
miners over the question of proceeding to extremes on 
the national demand for 2s. per shift extra wages occupied 
the first three days of this week, and it is announced 
that the result will be published about the middle of 
next week. Meanwhile, consumers of coal, both at home 
and abroad, recognise that by the beginning of December 
they may be involved in a national strike. The Welsh 
miners’ leaders have repeatedly declared that they will 
not be bound by the three years’ district agreement 
made with the Welsh coal owners, but will participate 
in the national movement, and expect to be paid the 
increase of wages demanded. Accordingly, consumers 
wherever possible are endeavouring to stock as much coal 
as they can. Inland users of Welsh coal, especially 
the electricity works, gas producers, and others, are 
very keen in filling their reserve bunkers. This is 
especially difficult, becauge since the recent “‘ stay in” 
strikes the shortage of sized coals used in the generatin 
stations has been acute. Demands from abroad, dneeaned 
by the special orders given by the Egyptian State 
Railways recently, have also been in excess of the available 


mr so that there is constant pressure for any coal 
available, 


and outputs are expanding, but not sufficiently. Ship- 
ments a , including bunkers, last week, showed an 
expansion compared with the same period last year of 
about 55,000 tons. What will happen in the future 
it is difficult to foresee, and this uncertainty is proving 
a stimulant to buyers to lay in coals as rapidly as 
ible. The last cargoes of anthracite coal for the 
t. Lawranee ports of Canada have been dispatched, 
but the requirements of coal for the open Canadian ports 
and also for the New England states of the U.S.A., 
will go on all through the winter. Continental buyers 
of anthracite also are showing more disposition to cover 
their needs, and this trade is likely to be brisk for the 
next two or three months at least. A number of small 
orders for Palestine, Spain, Norway, and elsewhere, 
have been placed. Certain other business is pending. 
Iron and Steel Trade.—In the iron and steel and allied 
trades of South Wales and Monmouthshire, the recent 
activities have been well maintained except in the pig- 
iron department at Cardiff, where there has had to be 
a slowing down while new ore-handling plant is being 
erected so as to deal with the requirements of the three 
blast furnaces which will be operating when the great 
new Dowlais steel works has started early in the new 
year. Reports in the district are favourable and new 
records have been established in the sheet works depart- 
ment also. Recent price advances have continued. 











NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIpDLEsBROUGH, Wednesday. 


The Cleveland Iron Trade.—The rather long expected 
rise in Cleveland pig-iron quotations can be announced, 
Producers have advanced values of foundry iron by 
2s. 6d. for iocal consumption, and by 2s. 9d. for supply 
to Scotland. Fixed minimum prices are thus now based 
on No. 3 grade of iron at 70s. for consumption on Tees- 
side, 72s. delivered to North of England areas beyond 
the Middlesbrough zone, 70s. delivered to Falkirk, and 
73s. delivered to Glasgow. There is virtually no iron 
available for sale. Stocks have been cleared for some 
time, and the very restricted make barely meets current 
requirements. Customers would readily buy extensively 
at the advanced figures, though they have already 
arranged substantial contracts for supply well beyond 
the end of the year, but ironmasters are not disposed 
to enter into further commitments. 

Hematite——Supply of East Coast hematite pig-iron 
is no more than sufficient to satisfy present needs. The 
steadily decreasing stocks are either sold or earmarked 
for early use at producers’ own consuming de ments, 
and output is taken up as it becomes deliverable. Busi- 
ness with overseas customers has shrunk to narrow limits, 
due to embargo on trade with Italy and to impediments 
to business with other continental customers. Producers 
are not disposed to quote for shipment to foreign 
destinations, but merchants are still Pee to negotiate 
as far as ible with firms abroad. liveries to local 
users and to home buyers at a distance, as well as 
customers in Scotland are maintained, but are hardly 
sufficient fully to meet requirements of some firms. 
Prices are not quotably altered, but are expected to 
follow quickly the rise in Cleveland pig quotations. 
Recognised market values are ruled by No. 1 quality of 
iron at 71s. for use on Tees-side, 72s. delivered to Tyne- 
side, 73s. 6d. delivered to parts of Northumberland and 
Durham, 78s. 6d. to the Sheffield area, and 74s. to 
Scotland. 

Foreign Ore.—There is continued absence of effort 
to resume negotiations in foreign ore owing to the state 
of the freight market, under existing conditions values 
cannot be fixed, but advanced figures will have to be paid 
when consumers seek to renew contracts. 

Blast-Furnace Coke.—Durham blast-furnace coke is 
in ample supply, and makers are rather keen to sell, 
but are not di to lower quotations. They ask 
up to the equivalent of good medium qualities at 19s. 
delivered to Tees-side works, though consumers claim 
they are still buying at 18s. 6d. 

Manufactured Iron and Steel—-Demand for semi- 
finished and finished iron and steel is expanding, and the 
already heavy a gate tonnage output will have to be 
further incre to meet needs. There is inconvenient 
shortage of semi-steel, and the larger supplies of foreign 
material coming to hand are very welcome. There is 
much pressure for delivery of structural steel, and manu- 
facturers of shipbuilding material are much _ better 
employed than for a very lengthy period, while pro- 
ducers of railway requisites have a good deal of work on 
hand, and black sheet makers have booked both home and 
export orders. Improvement of demand for galvanised 
sheets would be appreciated. Subject to the usual 
rebates principal market quotations for home consump- 


tion stand : mmon iron bars, 9. . 6d.; packing 
(parallel), 80. ; king cone 101; steel billets 
(soft), 51. 12s. 6d.; steel billets (medium), 71. 28. 6d. ; 


steel billets (hard), 71. 12s. 6d.; iron and steel rivets, 
11l. 10s. ; steel boiler plates, 9. 5s.; steel ship plates, 
8l. 158.; steel angles, 81. 7+. 6d.; steel joists, 8l. 15s. ; 
heavy sections of steel rails, 81. 10s. for parcels of 500 tons 
and over, and 9l. for smaller lots; and fish plates, 
121. 10s. Black sheets (No. 24 gauge), are 11. 5s. for 
delivery to home customers, and 9/. 10s. f.o.b. for ship- 
ment abroad ; and galvanised corrugated sheets (No. 24 
gauge), 131. 5s. for delivery to home customers, and 
111. 10e. f.0.b. for shipment overseas. 

Scrap.—Scrap market active. Consumers are dis- 


inclined to pay more than 52s. 6d. for heavy steel, but 
merchants are selling sparingly at that figure. Machinery 
metal is scarce and in keen demand at 57s. 6d. Cast- 





The collieries are working more regularly | 





Light kinds are 45s., and heavy 52s. 6d. 


iron is scarce. 





NOTICES OF MEETINGS. 





Nortu-Easrt Coast Instirution or ENGINEERS 
AND Surpsurtpers.—To-night, 6 p.m., The Mining 
Institute, Neville Hall, Newcastle-upon-Tyne.  ‘“ Ship- 
building by Welding,”’ by Messrs. N. M. Hunter and H. W, 
Townshend. Tees-Side Branch : Thursday, November 21. 
7.30 p.m., The Cleveland Scientific and Technical 
Institution, Corporation-road, Middlesbrough. ‘“ Photo- 
graphic Survey of the River Tees,’’ by Mr. P. A. R. Leigh. 


InstrruTION OF MECHANICAL ENGINEERS,—To-night , 
6 p.m., Institution of Electrical Engineers, 
Savoy-place, Victoria-embankment, W.C.2. Joint 
Meeting with the BrrrisH Section of the Socrér& prs 
InGENrEvuRs Crvits DE France. Lecture: “ Technical 
Peculiarities of the Liner Normandie,” by Mr. J. Maric, 
te be delivered by Mr. P. de Malglaive. Midland 
Branch : Thursday, November 21, 6.30 p.m., The James 
Watt Memorial Institute, Birmingham. ‘‘ High-Pressure 
Plant for Experimental Hydrogenation Processes,” by 
Messrs. A. T. Barber and A. H. Taylor. North-Western 
Branch : Thursday, November 21, 7.15 p.m., The Engi- 
neers’ Club, Manchester. ‘“‘ Progress in Design and 
gees of the Lysholm-Smith Torque Converter, 
with Special Reference to the Deveney in England,” 
by Dr. H. F. Haworth and Mr. A. Lysholm. Southern 
Branch : Thursday, November 21, 7.15 p.m., The Muni- 
cipal College, Portsmeuth. ‘‘Some Aspects of Non- 
Destructive Testing,” by Mr. V. E. Pullin. Institution : 
November 22, 6 p.m., Storey’s-gate, S.W.1. General 
Meeting. ‘‘ Utilization of Creep Test Data in Engineering 
Design,” by Mr. R. W. Bailey. 


InstiTruTION OF ELEcTRICAL ENGINEERS.—Dundee 


Sub-Centre : To-night, 7.30 .m., The University 
College, Dundee. “The Laws Concerning the Cooling 
of lectrical Machinery by Fluids,” by Mr. R. 


Royds. Tees-Side Sub-Centre: Monday, November 18, 
6.45 .m., The Cleveland Technical Institute, 
Middlesbrough. “The Effect of Legislation and 
Regulations upon Electricity Distribution,” by Mr. 
W. Fennell. Mersey and North Wales (Liverpool) 
Centre: Monday, November 18, 7 p.m., The University, 
Liverpool. ‘ Television: Its Physical Basis and Ad- 
vance,” by Mr. J. J. Denton. North-Eastern Centre : 
Monday, Sevesshar 18, 7 p.m., The Rendezvous Restau- 
rant, Newcastle-upon-Tyne. Informal Discussion : 
“Safety in Consumers’ Low-Voltage Installations.” 
South-Midland Centre : Monday, November 18, 7 p.m., 
The James Watt Memorial Institute, Birmingham. 
“Equipment and Performance of Steel-Tank Rectifier 
Traction Substations Operating on the beg ay 
Railways of the London Passenger Transport “of 
by Mr. A. L. Lunn. Also at North-Western Centre : 
Tuesday, November 19, 7.15 p.m., The Engineers’ Club, 
Manchester. Sheffield Sub-Centre : Wednesday, Novem- 
ber 20, 7.30 p.m., The Royal Victoria Hotel, Sheffield. 
** Recent Progress in Induction Motor Construction,” 
by Mr. L. H. A. Carr. Institution ; Thursday, Novem- 
ber 21, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Ordinary Meeting. “‘ Standardisation of Impulse - 
Voltage Testing,” by Dr. T. E. Allibone and Mr. F. R. 
Perry. 

Royat Instirution.—To-night, 9 p.m., 21, Albemarle. 
street, W.1. ‘* Synthesis of a Natural Colouring Matter,” 
by Mr. Robert Robinson. Tuesday, November 19, 
5.15 p.m. ‘“‘ Physical Astronomy,” by Sir James Jeans. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Centre : Monday, November 18, 7.45 p.m., The Institu- 
tion of Engineers and Shipbuilders in Scotland, 39, 
Elmbank-crescent, Glasgow, C.2. Presidential Address, 
by Mr. A. J. Hancock. Derby Centre : Tuesday, Novem- 
ber 19, 7.30 p.m., The Cavendish Café, Cornmarket, 
Derby. “‘ Small Car Engines,” by Mr. L. J. Shorter. 
Leeds Centre: Wednesday, November 20, 7.15 p.m., 
The Hotel Metropole, Leeds. ‘‘ Undue Cylinder Wear 
in Internal-Combustion and Steam Engines,”” by Mr. 
H. J. Young. 


INSTITUTION OF Civit, ENGINEERS.—Tuesday, Novem 
ber 19, 6 p.m,, Great George-street, 8.W.1. Ordinary 
Meeting. ‘‘ Vizagapatam Harbour’, by Messrs. W. C. 
Ash and 0. B. Rattenb . Manchester and District 
Association : Wolueniey, Movember 20,6.45 p.m. The 
Manchester Literary and Philosophical Society, 36, 
George-street, Manchester. ‘‘ The Polarisation of Light 
and its Application to Engineering Problems,’’ by Mr. 
H. M. Turner. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLaNnD.—Tuesday, November 19, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2. General Meeting. 
“* Voith-Schneider Propulsion,” by Mr. W. J. F. Clere 
and Captain E, C. Goldsworthy. 

* For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








ComMERcIAL ConDITIONS IN FoREIGN CoUNTRIES.— 
Confidential Memoranda on the methods of trading, 
appointment of agents, and terms and method of pay- 
ment adopted in Austria (Reference No. C.Y. 4,568) ; 
in the Philippine Islands (C.Y. 4,572); and in Poland 
and Danzig (C.Y. 4,577) have been prepared and issued 
by the Department of Overseas Trade, 35, Old Queen- 
street, London, 8.W.1. Other memoranda on the 
economic and trade situation prevailing in Switzerland 
(C.Y. 4,558); in Roumania (C.Y. 4,579); in Norway 
(C.Y. 4,583); and in Yugoslavia (C.Y. 4,590), have also 
been issued by the De ment. Copies may be ob- 
tained by United Kingdom firms on application at the 
address given above and quoting the requisite reference 
number, 
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TAPER-ROLLER BEARINGS FOR. TURBINE LOCOMOTIVE. 


MESSRS. BRITISH TIMKEN, LIMITED, ENGINEERS, BIRMINGHAM. 





















(For Description, see Page 524.) 











Fig. 11. Upper Hatr Axie-Box or Drivine Ax e. Fie. 12. Axue-Box or Driving AxLE witH TRUNNION GuIDES REMOVED. 





Fic. 14. AxLe anp Beartnas or INTERMEDIATE CourpLED WHEELS. 











Fie. 13. Dvat-Conx Bearine or Drivine 
AXLE. 


A REGISTER OF APPRENTICESHIP. 


MopERN industrialists realise that prosperity largely 
depends on the qualifications of their vtaff and that the 
most highly organised system, the most careful selection 
of materials and the finest factory equipment are of 
little avail if the personnel is not also of a high order | 
and fully trained. The leading firms in the electrical | 
industry have long provided for this by giving special 
training to all incoming juniors so that they may be 
fit to take their part later in the various parts of the 
organisation and the Metropolitan Vickers Electrical | 
Company, Limited, Trafford Park, Manchester, has, | 
in particular, done much excellent pioneer work in | 
developing and carrying out the training of its personnel 
It is, therefore, of interest to record that the company 
has just published a register of the ex-apprentices and | 
ex-trainees who have passed through its works. This | 
register contains approximately 5,000 names and covers | 
a period of about thirty-three years. Approximately 
90 per cent. of those taking the full apprenticeship | Fie. 15. Axve-Brarmyes AND Cannon Box or INTERMEDIATE CouPLED WHEELS. 
course subsequently entered the company’s servies, | 
550 are still engaged on the engineering, works or com- 
mercial staff and 650 are employed as artisans. The | many friendships and is in any event an interesting | Oxford, Parks-road, Oxford, informs us that a power 


t . ini : ) » ‘on , a record of the rt played by the firm in an important | farming conference will be held in Oxford in January, 
valk of the remaining 3,300 are now working in various | record o ost . pe 1936, under its own auspices and those of the School of 











capacities in the engineering industry, many being in | sphere of industry. |Rural Economy, and the Agricultural Economics 
the highest ranks both at home and abroad. As copies | |Research Institute. The date provisionally fixed for 
of the register are being distributed to all ex-appren- | Power Farminc Conrerence.—The Institute for| the conference is January 7 to 10, and detailed notices 


tices and ex-trainees it should lead to the renewal of ' Research in Agricultural Engineering, University of | of the programme will be issued shortly. 
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'5 and 36, Bedford Street, Strand, London, W.C.2. 
We desire to call the atpeuiten of our readers to 
the fact that the above is our SO ADDRESS, 
and that no connection exists between this 
Journal and any other publications bearing 
|somewhat similar titles 
| TELEGRAPHIC be ENGINEERING,” LESQUARE 
ADDRESS LONDON. 
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SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
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ARMY MECHANISATION. 


CONSIDERABLE prominence has recently been 
given, quite justly in our opinion, to the necessity 
for strengthening our defensive Forces. The case 
for this need not be argued in our columns, being 
outside our field, and having been clearly stated 
on several occasions from public platforms. The 
subject itself, however, is one of peculiar interest 
to our readers. The last came to be known as an 
engineers’ war, and matters have so advanced that 
this will be more the case than ever in the future. 
Modern methods of attack have become so com- 
plicated by the employment of all forms of scientific 
development that “‘ defence ” must perforce follow 
suit, be no less well equipped so as to meet any 
contingency that may arise and make it possible to 
launch the appropriate counter-attack, without 
which a satisfactory conclusion is barely to be 
expected. 

At the present time the Navy, Army and Air 
Force all have competent technical staffs, whose 
special duty it is to keep abreast of developments 
at home and abroad, each making the utmost 
possible progress within its own sphere, and so far 
as funds permit. Much, if not most of this work 
must naturally be of a confidential character, but a 
good part of it is concerned with the mutual adjust- 
ment and adaptation of industrial and military 
requirements. These two aspects were brought out 
in the interesting presidential address delivered by 
Colonel A. E. Davidson, D.S.0., before the Institu- 
tion of Mechanical Engineers on the 25th ult., of 
which we begin to give some account elsewhere in 
this issue. While doubtless many of the members 
of the Institution will regret that Colonel Davidson 
was unable to do more than hint at what goes on 
behind the scenes, they will be only too ready to 


respect his judgment in this matter, and, if dis- 
appointed perhaps in this particular direction, will 
certainly feel that the President offered full com- 
pensation in others. 

In the adaptation to which we have referred above, 
essential if rapid expansion in time of emergency is 
to become effective, there must be a close liaison 
between the technical departments of the Services 


9/and the manufacturers concerned with particular 


and experimental developments. Confining our 
attention more particularly to Army requirements, 
since these remarks follow upon Colonel Davidson’s 
address, engineering can be, broadly speaking, 
divided into two main categories. One is concerned 
with the mass production of munitions, and the 
other with the requirements of the Army in the 
field. 

The former has to do with the supply of all 
classes of stores, recent months having shown how 
illogical it is to restrict the term merely to the 
products of armament firms, Munitions, in fact, 
cover all supplies required to maintain the effective- 
ness of a force, and include guns, rifles, ammunition, 
vehicles, clothing, boots, &c. Production under this 
head is carried on in works at home (supplemented 
perhaps by contracts placed abroad), the organisa- 
tion involved and controlling activities having been 
on a national basis in the last war. The Ministry of 
Munitions, which was then created, dealt with all 
the special problems which arose under emergency 
conditions, arranged for the suitable allotment and 
distribution of special materials required, for the 
allocation and substitution of labour, the establish- 
ment of standards of interchangeability, and so on. 
Such problems were, and would be in any future 
case, largely allied to those arising in commercial 
production within the civilian mechanical engineer’s 
province and experience, and though conditions 
might be distorted from the normal, such engineers 
are familiar with their character, and might be 
expected to accommodate themselves easily to the 
fresh circumstances. The scale of the last war 
demonstrated the need, to meet eventualities, of 
extensive peace-time organisation to enable works 
and personnel to change over quickly to the pro- 
duction of munitions, and considerable attention 
is known to have been devoted to this most im- 
portant matter in this and other countries under 
the term “ mobilisation of industry.” 

The main portion of Colonel Davidson’s address 
draws attention to the very varied applications of 
engineering with which Army personnel must now- 
adays be familiar, and it is obvious that as mech- 
anisation spreads, the personnel will of necessity 
become more and more technical, more especially 
that part of it concerned with all forms of main- 
tenance and repairs, as well as constructional work 
required in the field. To mention only a few 
services, we may refer to transport, including light 
railways, road work, bridges, water supply and 
drainage, laundry work and baths, disinfection, 
lighting, search lights, signal services of all kinds, 
and so on. 

Practically all of these, though corresponding 
in their nature to civilian services, have to be 
carried on under quite different conditions in the 
field. Not only will the operating conditions be 
far from normal, but the circumstances make 
necessary @ high degree of reliability, and of facility 
to cope with emergencies, while special requirements 
such as portability, &c., impose limitations and make 
demands of a kind to be met with in no other sphere. 
The result has been the development of much special 
equipment, even of the counterparts to be found in 
civilian life, requiring naturally an unusual degree 
of skill in handling. 

It is thus evident that Army mobilisation on a 
considerable scale would immediately result in a 
call for large numbers of engineers and mechanics of 
all grades, so that this complicated but essential 
equipment. might be properly operated and main- 
tained. Probably these would be drawn from 
among the younger men, the older and less fit being 
retained on munitions work at home; and any 
broad system of expansion must envisage the 
employment under military conditions in the field 
of large numbers of what are normally civilian 
engineers. This was even the case in the Great 





War, when matters were not so far advanced. The 








result then was to bring civilian engineers into close 


touch with technical Army officers representing the | 


various branches, and this we believe to have 
been wholly beneficial. Service in the field gave 
engineers first-hand knowledge of many special pro- 
blems inherent to military conditions, and contact 
and co-operation between the two when contending 
with all sorts of strange conditions, involving con- 
siderable resource and ingenuity, led to a better 
understanding of each other’s difficulties and to 
enhanced mutual respect. There is no doubt that 
these contacts were all to the good, and for this 
reason, beside others, we consider it of the greatest 
advantage that Colonel Davidson has held the oftice 
of president of the Institution of Mechanical Engi- 
neers while a serving officer. We have no doubt 
that in that capacity he has used his influence to 
encourage the liaison desirable between the 
Institution and all the Services. 

On their part, we trust that the Higher Autho- 
rities of the Services will do everything that is 
possible to encourage the technical officer, whose 
path is often far from easy. We believe it to be 
argued in certain Army quarters that technical 
officers are not really necessary, because on mobilisa- 
tion the Army could easily obtain all the technical 
experts it required from civilian sources. Any such 
system would seem necessarily to result in technical 
staff working under non-technical officers—a most 
undesirable development, since technical decisions 
would lie with persons incapable of properly appre- 
ciating many of the factors at issue. It would thus 
seem eminently desirable that there should always 
be a sufficient number of officers of suitable type 
and ability devoted essentially to the special tech- 
nical services. 

The value of this nucleus on mobilisation would 
be immediately apparent. Its components would 
act as liaison officers between the Army and the 
professional institutions, and, understanding the 
language and outlook of the Services as well as of 
the engineers who joined them, would be able to 
make the best of the material that offered, fitting 
each to appropriate duties. Success would be 
much more likely under these circumstances than 
if selections of staff and decisions were left, as was 
so often the case in the last war, in non-technical 
hands or a soulless personnel department. Able 
technical officers invariably won the respect and 
loyal support of their temporary assistants in the 
last war, and it was possible for them to do a great 
deal to help their new staff to settle into the strange 
surroundings, to the great advantage of all. They 
would know just the type of engineer required for 
any particular work, and would undoubtedly enable 
expansion of the force to proceed both more rapidly 
and smoothly than if they were non-existent. 

The position of the technical officer is, however, 
not without its difficulties. Necessarily more or 
less specialists, they are liable to suffer certain 
handicaps in the way of advancement. If the best 
type of man is to be attracted and retained, he 
must have reasonable prospects of promotion to a 
status similar to that of his non-technical colleagues. 
This, of course, implies rank not less than that of 
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the non-technical branches, with appointments of | 


high responsibility and a well-planned organisation 
leading up to the latter, such as may be expected 
to retain at the service of the Army the pick of 
the technical men it has trained, for use when 
need shall arise. It is most desirable that all 
possible grounds for the common Service reproach, 
that it does not pay to be a technical officer, should 
be removed 

We have dealt above mainly with the technical 
Army officer. For expansion to be effective, clearly, 
it should be possible to call on the requisite men 
without delay. Something of this kind is at the 
back of the idea of the Special Reserve of Officers, 
but if mobilisation were on a large scale it is very 
doubtful whether this would prove at all adequate 
to meet the many-sided aspects now to be faced. 
After the last war we discussed in these columns the 
possibility of making suitable provision of this kind 
in connection with the younger men entering the 
profession, but nothing on any considerable scale 
really seems to have been devised and to be available 
to-day, though its need, unfortunately, might be 
thrust upon the country at any time. 
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ECONOMIC CONDITIONS IN 
CANADA. 

PARTICULAR interest is attached to matters 
| relating to the industrial progress and welfare of 
| Canada, especially since the Ottawa Conference, 
due to Mr. Bennett, who has recently gone out of 
office to be replaced by Mr. Mackenzie King, whose 
attitude towards inter-Imperial trade it will be 
interesting to learn. The country is the nearest 
of our principal Dominions, yet the contiguity of 
the United States of America creates production and 
marketing conditions that are probably not found 
in any other country, and it appears possible that 
Canada’s new premier may again lean towards the 
southern neighbour rather than the transatlantic 
mother country. At the time of going to press it 
is reported that Mr. Roosevelt and Mr. King have 
already come to an agreement regarding reciprocal 
trade, which, however, it is stated will not affect 
the Ottawa agreements. The difficulties of im- 
porters to the Dominion are not diminished by the 
fact that advertising matter addressed to the Anglo- 
Saxon part of the population may be entirely un- 
suited for the French-Canadian, both of which groups 
combine to form a relatively small population of 
10 millions scattered over a market that is geo- 
graphically immense. That fact alone gives rise 
to special problems in transportation, since for 
many places situated within the northern mining 
areas aircraft forms practically the only means 
of communication. This aspect of the subject 
is referred to in the recently-issued publication 
of the Department of Overseas Trade dealing 
with the Economic Conditions in Canada* during 
the period 1934-1935, where it is remarked that of 
late considerable activity has occurred in commer- 
cial flying, with the result that, per head of popula- 
tion, the number of passengers and the amount 
of freight carried by aeroplane far exceeds that of 
any other country, with the possible exception of 
New Guinea. It appears that British manufac- 
turers of aircraft have not yet produced large 
machines that are considered quite suitable for the 
service, so that the flying equipment ordered during 
the year by companies operating in the mining 
regions was mainly of Canadian and American 
origin. However, it may be added that during the 
last few years a British firm has sold, through its 
subsidiary company, a number of smal! commercial 
machines for use in the northern regions, and 
reports from the operators indicate that these 
aeroplanes, while requiring some modifications to 
suit local conditions, have been capable of giving 
good service on a profitable basis. There will 
doubtless be an increased demand in the near future 
for flying equipment, which should benefit manufac- 
turers in this country, since the Dominion Govern- 
ment has recently announced the removal of duty 
and the 1} per cent. excise duty on British aircraft, 
exclusive of engines. 

Of late Canada, like other countries, has suffered 
from the industrial depression, and particularly so 
since the purchasing power of the country is directly 
affected by the income of its farmers. The ability 
of this class to meet current expenses from farming 

income has, fortunately, increased by 13 per cent. 
| during the past year, and this will greatly improve 
the activity of factories in Eastern Canada, which 
are responsible for over 50 per cent. of the national 
production. Progress toward normal conditions 
| is cleariy being made, since on a percentage basis 
| the Dominion’s trade made a greater recovery in 
| 1934 compared with 1933 than was the case with 
| either this country or the United States ; total trade 
|increased in 1934 by 22-9 per cent., compared 
| with the previous year, and the imports increased 
| by 28 per cent. during the same period. There 
has been manifest for some time a tendency toward 
jan increase both in volume and value of inter- 
| Empire trade, but, partly due to the strength of the 
}“* Made in Canada” movement, certain British 
| industries, such as that of structural steel, report 
a decline in their trade with the Dominion. Although 
the general conditions throughout the country are 
improving, there are financial difficulties to untangle, 
| such as are involved in the serious character of the 
| railway problem that calls for early consideration. 








* H.M. Stationery Office, price 4s. net. 
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| As might be anticipated in these circumstances, 
|there has been very little demand for railway 
equipment, the Canadian Locomotive Company, 
Limited, of Kingston, indeed, has not received an 
order for a single locomotive since 1930. |) 
consequence, that company some years ago com- 
menced the manufacture of mining machinery, but 
the annual sales of that class of product are equiva. 
lent in value to only two or three modern locomo- 
tives. 

In terms of the Canadian dollar, imports from 
this country to the Dominion in the year 1934 
totalled approximately 113,500,000, compared with 
a little less than 98,000,000 in the previous year: 
in contrast, the total trade of Canada with the 
United States of America last year was valued at 
521,750,000, compared with 392,500,000 in the 
previous year. This indicates the magnitude of the 
field open to manufacturers in Great Britain, but. 
as already observed, the market has peculiar 
characteristics. For instance, with reference to 
agricultural implements, for which there must be 
an inoreasing sale in the near future, the market is 
practically divided between Canadian and American 
manufacturers, since the former are associated 
with several factories of the latter, and the farming 
methods of the two countries are similar. The 
same remark applies to the automobile industry, 
the Canadian representatives of which increased 
their exports from 20,900 vehicles in 1933 to 43,767 
in the following year; the increased sales were 
effected in various parts of the Empire, as well as 
in other countries. The majority of automobile 
companies in Canada work in conjunction with 
American firms, so that, with certain reservations, 
the two groups are able to consider the North 
American market as a single unit. Consequently, 
any attempt on the part of British producers to 
develop their interests in the Dominion should 
involve the appointment of suitable representatives, 
as well as the establishment of adequate sales and 
service organisations of the type found on the other 
side of the Atlantic. 

Although it is recognised that increase of trade 
since the Ottawa Conference has been a material 
factor in improving the condition of Canadian 
industry generally, it is disappointing to note that 
during the past year imports from this country into 
Canada declined slightly, to a figure of 22-1 per cent. 
of the total imports. On the other hand, this 
country purchased 39-6 per cent. of the total 
Canadian exports in 1933, and 41-4 per cent. in 
the following year. During the same period imports 
from America into the Dominion increased in value, 
which, with reference to the iron and steel industry, 
is partly accounted for by the relative fluctuation 
of the American dollar and the pound sterling. 
Canadian production of rolling mill material is 
equivalent to about 60 per cent. of the quantity 
imported, of which this country supplied 40 per 
cent., compared with 57 per cent. from America. 
Canada’s production of iron and steel may well 
increase in the near future, for while 20 per cent. 
represents the increase in the world’s production of 
steel last year compared with the previous year, 





Canada’s output during the interval increased by 
83 per cent., which figure was unparalleled by any 
other country, particularly with respect to rolled 
steel. 

In view of the fact that there are approximately 
1,536,000 Canadian homes served by electricity, 
the increasing sale of refrigerators, washing-machines 
and vacuum cleaners is a noteworthy point men- 
tioned in the report. With an abundance of 
developed and available water-power, central 
heating stations are confronted with the problem of 
utilising the energy, in which process considerable 
use has been made of electric steam generators 
that operate as economically as coal-fired steam 
boilers. As a result of development along these 
lines, about 1,500,000 h.p. are at present absorbed 
by electrically-operated steam generators, installed 
mainly in newsprint works and large departmental 
stores. It is here worthy of note that electri 
motors and transformers imported into Canada 
from this country form the only kind of machinery 





carrying an import duty higher than 15 per cent., 
| which, incidentally, was the duty on this class 0! 
|machinery prior to the year 1930. The present 
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tariff on electric motors and transformers imported 
from this country into Canada is 25 per cent. ad 
valorem, less one-tenth if the equipment is shipped 
direct from England. 

A few years ago, American merchants supplied 
practically all the anthracite coal imported, but at 
the present time British coal merchants enjoy 
about half the trade, in spite of the reduction of 
freight rates by American railways on anthracite 
coal carried during the summer months. While 
there is a considerable production of bituminous 
coal in Canada, during last year 15,204,000 dols. 
worth of this kind of fuel was imported from 
America, which was also the origin of the greater 
part of the coke imported. This is a sphere of 
industrial activity that might well be developed, 
since the importation of British coal is not only of 
value to Canada, but is also an important item in 
the trade balance, and the transportation of coal 
has of late given British shipowners a large volume 
of trade that was not previously available. 

No large power stations were initiated during 
the year under review, attention being largely 
confined to increasing the output of existing 
stations to the extent of 215,000 h.p. This has 
resulted in a grand total of 7,547,000 h.p. installed, 
compared with an estimated maximum available 
ranging from 20,347,000 h.p. to 33,617,000 h.p., 
according to the season ; the saving associated 
with the present plant is equivalent to 36,000,000 
tons of coal annually. About 80 per cent. of the 
Dominion’s industry is operated by means of 
hydraulic power, and the outstanding position of 
Canada among the countries dependent on water- 
power is indicated by the fact that the demand is 
equivalent to 697 h.p. per 1,000 population. 








NOTES. 
THe Artirictan LOADING OF GRAVITY DaAMs. 


THe August number of Annales des Ponts et 
Chausées contains two interesting notes by Monsieur 
Drouhin, Ingénieur des Ponts et Chausées, on the 
consolidation of gravity dams. The first deals with 
the Grands Cheurfas Dam, in Algeria, Department 
of Oran, of masonry 98 ft. in height, and constructed 
1880. Part of this structure was subsequently 
carried away, but repairs were carried out, the 
original profile being retained and the dam was in 
service again in 1892. Exceptional floods during 
1927-1928 and the failure of another dam about this 
date drew attention to its condition, which was 
considered critical. The resultant line of pressure 
was found to pass outside the middle third, placing 
the upstream-side of the dam in tension before the 
water in the reservoir reached the maximum level. 
It was therefore decided to surcharge the top of 
the dam in order to make up for the insufficiency of 
cross-sectional area. With this object, vertical 
holes were drilled through the masonry and the 
foundations, into a bed of sandstone. Metal cables 
were passed down these holes and the lower ends 
cemented to the sandstone stratum by an injection 
of grout. The ends, where cemented in, were bare, 
but the part above, passing through the dam struc- 
ture, was mechanically insulated by a coat of plastic 
material which would not exercise a grip on the 
cable, nor adhere to the sides of the holes. The 
upper part of each cable was held in a reinforced 
concrete head, and by means of hydraulic jacks 
placed on the top of the dam, and under the head, 
tension was exerted on the cable. The load was 
transferred to permanent supports by means of 
wedges, and the hydraulic jacks removed. Since 
the cables were nearly parallel to the up-stream 
face they would assist in preventing overturning, 
while the resultant line of pressure was brought 


which was breached by the exceptional flood in 1927 
and the upper part carried away. This dam is to 
| be replaced by a larger one, so that it was decided 
| only to replace the structure sufficiently to provide 
an auxiliary reserve of water. Due to this, the 
lower portion had an ample section for the very 
much reduced head, and it was decided, after other 
methods had been considered, to build a concrete 
wall, varying from 13 ft. to 32 ft. in height, accord- 
ing to the depth of the breaches made, and to 
anchor this to the old work by steel cables in the 
manner already described. The upper wall was 
constructed in concrete in 16 ft. 5 in. lengths with 
vertical expansion joints between them, and with 
a cable anchorage at the centre of each block. The 
tension given to each cable varied from 125 tons to | 
285 tons, according to the height added. The | 
method is claimed to have proved both quick and 
economical, 


THe British EnNG@inwgeR IN SourH AMERICA. 


During the latter part of his term of office as 
President of the Institution of Civil Engineers, 
Sir Richard Redmayne visited Brazil, Argentina 
and Uruguay, and, in addition to carrying greetings 
from the mother body to its local association in 
Buenos Aires and to British engineers generally, 
delivered a number of lectures under the auspices 
of the Cultural Associations for the [berian-American 
Institute of Great Britain. These lectures dealt 
with the “‘ Growth of the British Civil Service ”’ ; 
Electricity Supply in Great Britain’; “* The 
Industrial Era—Past, Present and Future”; “* The 
| Mechanisation of Industry’; and “ The Influence 
|of Minerals on National Development,” and were 
largely attended by engineers. As a result of his 
visit, Sir Richard is able to report a keen desire to 
| strengthen the intellectual relations between this 
}country and the South American republics. He 
| points out that such strengthening is more important 
than ever at the present time, when the growth of 
the national spirit may tend to the exclusion of the 
foreigner. He was also able to discuss the future 
status of the British engineer and is proposing to 
bring this question to the notice of responsible 
bodies in this country, so that suitable joint action 
can be taken. Not an unimportant factor in this 
work will be the interchange of visits of this kind 
between the two countries by engineers of standing. 
The large commercial and financial interests of 
many British citizens in South America render it 
desirable that we should closely follow and prudently 
aid the economic expansion of these countries, 
where if we now have many foreign competitors 
we have only friends among the inhabitants. 





Tue CasE ror RatLway ELECTRIFICATION. 


It is a little unfortunate for its, compilers that 
the publication of the pamphlet issued by the 
British Electrical Development Association, 2, 
Savoy-hill, London, W.C.2, with the title The Case 
for Electrification of Railways, was not delayed a 
little. In that event it would have been possible to 
include details of the latest Government scheme to 
which we drew attention last week, and to record the 
first example in this country of the electrification 
of a * real”’ main line. In spite of this, however, 
the pamphlet will form a useful brief for those who 
want to argue this particular case, a case which, 
as time goes on, is more and more likely to demand 
a reply. We learn with some interest that George 
Stephenson was the protagonist of railway electrifica- 
tion, since as long ago as 1847 he said to a young 
engineer ‘the day will come when electricity will 
be the great motive power of the world.” This, 
however, is the sort of thing that eminent men say, 


optimism that the recent scheme of electrification 
in the London area will be followed by others in 
provincial centres, and that these converted subur- 
ban services will be extended until they gradually 
become inter-urban in scope. That goods traffic, 
as well as passenger traffic, can be intensified by 
electrification is stressed, and the position is summed 
up as ‘“ improving but still far from satisfactory.” 
Hesitation to advance more rapidly is ascribed to a 
natural respect for the steam tradition, but now 
that the first step, which means so much, has been 
taken, a psychological change in this attitude may 
be expected. The compilers are to be congratu- 
lated on the presentation of their case. 


Tax Asie Book List. 
Arising out of a suggestion made at one of its 


| conferences, the Association of Special Libraries 


and Information Bureaux some time ago considered 
the possibility of publishing a selected list of scien- 
tific and technical books in order to assist librarians 
in their purchases. . Investigation showed the 
project to be a possible one, and the Association got 
in touch with a large number of specialist organisa- 
tions which are in the habit of making, for their 
own purposes, a complete survey of the literature 
in their particular fields. These organisations genc- 
rously showed their willingness to co-operate, and, 
as a result, two experimental numbers of such a 
selected list were issued to members of Aslib earlier 
this year. The experience gained in the prepara- 
tion of these lists, and a consideration of the sugges- 
tions and criticisms which they evoked from 
members, has enabled the association to proceed 
with the project, and the first number of the Aslib 
Book List has now appeared. It is to be published 
quarterly at a subscription to non-members of 
Aslib of 10s. 6d. a year. The listed books are 
divided into the various sections into which science 
and technology naturally falls, the headings inclu- 
ding, for instance, Physics, Chemistry and Chemical 
Technology, Geology, Engineering, Agriculture, 
Metallurgy, &c. Where appropriate, the subjects 
are subdivided, and the engineering section covers 
independent groups on aeronautics, civil, electrical 
and mechanical engineering, railways, shipbuilding, 
and so on. It is to be noted that the List is not 
intended to be exhaustive. It, however, constitutes 
a guide among the stream of scientific and technical 
publications which issue from the press, and will 
enable librarians, who can by no possibility be 
experts in all the subjects with which they have to 
deal, to select examples with assurance. Although 
primarily intended for librarians, the list is likely 
to have a wider sphere of usefulness and, judging 
by the large number of inquiries we receive for the 
recommendation of books on special subjects, should 
be found of great value by not a few private 
individuals. The books are neither reviewed nor 


abstracted, but in some cases a brief inaication of 
their contents is given; the main assistance to 
the user, however, is provided by the fact that the 
sections are each divided under four headings : 


Books for General Readers ; Intermediate Books ; 


Advanced or Specialist Books; and Dictionaries, 
Handbooks, &c. 
guage are listed. 
than on the recommendation of one of the 60 
specialist organisations which are co-operating, the 
list may be used with confidence. 
excellent example of that co-ordination of sources 
of information which is the special sphere of Aslib. 


Books only in the English lan- 
As no book is included other 


It forms an 








RESEARCH ON CAST-IRON. 


Tue developments which have taken place in the 





within the middle third with the application of 
sufficient tension. Actually, the cables were 
vertical, and placed in the centre of the top of the | 
dam, the upstream face being nearly vertical also. 
Kach consisted of 630 steel wires, each 5 mm, in 
‘liameter, forming a cable of a total diameter of 
15 em. They were placed 13 ft. 1 in. apart, and 
stressed to 1,000 tons. The grouting of the bottom 
end was done through a hollow tube passing down 
the centre of each cable. The same method was 
applied to a partial reconstruction of the Fergoug 
Dam, also in the Department of Oran, Algeria, | 





explain away. 
too seriously. 


heartedly in its favour. 


some space is devoted to counteracting the claims 


of alternative methods. It is argued with some 


especially at election time, and as a result, not 
infrequently have to go to considerable trouble to 
It should not. therefore, be taken 
For the rest, the history of railway 
electrification in this country since 1890 is con- 
cisely stated, and attention is drawn to the stimulus 
given to electric traction by recent legislation and 
by the erection of the grid, as well as to the fact that 
two commissions have reported more or less whole- 
The advantages of electric 
traction are completely, if judicially, stated, and 


field of alloy cast-irons during the past few years are 
in many respects remarkable, and such materials as 
Silal, Nicrosilal and Ni-resist have made a definite 


‘place for themselves in industry. The importance of 


the intensive study of alloy additions to cast-iron is 
being recognised to an increasing extent, and it is 
stated in the fourteenth annual report of the British 
Cast Iron Research Association, which covers the year 
ending June 30, 1935, that it is in consequence of this 
that the research programme in this particular direction 
is being extended and that an additional investigator 
has been appointed to concentrate on this branch alone. 
The work done during the year has comprised investi- 
gations on the influence of copper and on that of 





molybdenum, but owing to the contradictory results 
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obtained by earlier investigators on copper, some 
systematic research has been undertaken in this direc- 
tion. It is stated to be already clear that the influence 
the metal exerts depends materially on the base com- 
position to which the addition is made, and that the 
most appropriate addition will be governed by the 
initial composition. A review of the present position 
regarding the effect of copper on grey and malleable 
cast iron has been issued as a Bureau Report by the 
Association. During the year 1935-36, it is proposed 
to complete the investigation on the influence of copper, 
up to 5 per cegt., on engineering cast irons, with and 
without limitefl additions of nickel, chromium, molyb- 
denum and tin, and with reference to the liquid and 
solid solubility of copper and its effect on founding 
properties, mechanical properties, thermal and corrosion 
resistance, and heat treatment. With regard to 
molybdenum, the report merely states that the addi- 
tions of this metal produces a marked effect for the 
quantity added. A research report dealing with the 
estimation of molybdenum in cast-iron has been issued 
during the year and further work on the effect of addi- 
tions of molybdenum-nickel, molybdenum-chromium, 
and molybdenum-manganese is to be put in hand. 
Progress in the method of graphite refinement, men- 
tioned in the last report and referred to in our columns 
at the time,* has been slow but definite. In this 
process irons of coarse and open structure, containing 
ordinary total-carbon contents, are treated to yield 
graphite in the finest possible form by including in the 
charge a small amount of titanum, of the order of 0-2 
per cent. The molten metal is then treated with an 
oxidising gas, preferably carbon dioxide. 
carried out during the year has indicated the importance 


of two points, namely, that the ferro-titanium employed | attained. 
must have a melting point sufficiently low to permit of | that the same assistance cannot be expected during 


rapid assimilation into the metal, when the addition of 
titanium is made at the cupola spout, and, secondly, 


that titanium oxidises with such ease that precautions |to make up the minimum quota of 7,000/., but also 


are necessary to prevent the ferro-alloy from oxidising. 
The experience so far gained, both in crucible and in 
cupola melts, has suggested that the graphite structure 
of cast-iron is governed by the nature and distribution 
of the slag in the metal and arrangements are con- 
templated for a more complete examination and 
analysis of these slags than has hitherto been possible. 
Considerable attention continues to be devoted to the 
inoculation process for the production of high-strength 
irons. In this process the iron is cast virtually white 
and is rendered grey and machinable, yet strong, by a 
ladle “ graphitiser” or inoculant. During the year 
under review, there has been considerable growth of 
interest on the part of the industry in inoculated irons, 
and for special applications, and castings of suitable 
size and shape, irons approaching a tensile strength of 
40 tons per square inch are available. 

In the field of melting practice it is gratifying to 
note that the development of the balanced-blast cupola 
is proceeding very satisfactorily. We have dealt with 
the main features of this cupola on several occasions 
in our columns and need not refer to them again here, 
except to say that the adoption of this furnace results, 
it is claimed, in substantial economy in coke consump- 
tion, increase in hourly output, and decrease in the 
costs of patching and repairs to the lining. That these 
claims appear to be substantiated is evident from the 
fact that many of the furnaces now under construction 
constitute further installations in foundries in which 
the system was originally applied to one furnace. There 
are now 95 of these cupolas installed or under construc- 
tion, not only in this country, but also in the Dominions 
and in several foreign countries, and the total hourly 
output is 670 tons. Last year the corresponding figures 
were 61 cupolas and 386 tons. The furnace, it is 
pointed out, is now te be found in the works of some 
20 per cent. of the members of the Association, and it 
is estimated that the annual saving in fuel realised by 
them is approximately three times the total income 
received by the Association from the industry. 

Reference was made in last year’s report to the 
contemplated removal, to the headquarters of the 
Association, at St. Paul’s-square, Birmingham, of the 
work on sands and refractories, previously carried on 
at Sheffield under the supervision of Mr. W. J. Rees. 
This transfer was, in fact, completed during the year 
under review and the saids laboratory is now working 
normally at headquarters; furthermore, furnace 
equipment has been installed in order to provide 
adequate tests for refractoriness. The research pro- 
gramme has been extended and an additional investi- 
gator appointed to deal with clay-bonded sands. It 
is pleasing to note that much of the time of the senior 
investigator in this section has been devoted to advising 
and visiting member firms with regard to moulding 
sands, core sands, refractories, Ban rally and other 
matters. Many visits were paid also by the staff of 
the Development Department of the Association, who 
are, among other duties, in charge of the development 


* See ENGINEERING, vol. cxxxviii, page 600 (1934). 
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nearly 1,200 inquiries were received from members 
during the year under review, and were satisfactorily 
dealt with in one way or another, is an indication of the 
important place held in the industry by the Association, 

In addition to containing a record of the research 
and development work carried out during the year and 
also that in contemplation, the annual report, which 
was presented and unanimously adopted at the annual 
general meeting of the Association, held at the Hotel 
Victoria, London, W.C.2, on October 30, refers briefly 
to the opening of the British Foundry School in 
Birmingham on October 15, and deals in some detail 
with the question of finance. As explained in the last 
annual report, the Advisory Council to the Depart- 
ment of Scientific and Industrial Research offered to 
| inceense its grant by 2,000/. per annum, subject to 
the receipt from the industry in Great Britain of 7,000I. 
in grant-earning subscriptions. At the same time 
slight changes were made in the basis on which sub- 
scriptions qualify for grant, and in order to raise the 
7,0001. it became necessary to increase the total in- 
dustrial income for the year by nearly 1,000/. The 
Council considered that it was undesirable to modify 
the normal subscription scale now in operation, with the 
result that a much greater income was required from 
new members than previous experience had indicated 
could be obtained in one year. A group of the larger 
members of the Association, however, came to the 
assistance of the Council by subscribing a sum exceeding 
3001. in order to make up the required figure and to 
|secure the increased grant. Owing to the public- 








new high record in income, namely, 13,3701. was 
It is pointed out in the report, however, 


|the present year and the Council trusts that eligible 
members will support the Association not only in order 


because further grant on the 11. for 11. basis is available 
for subscriptions exceeding 7,000/. to an extent which 
makes it possible for an ultimate income of 20,0001. to 
be secured. 

The question of finance was again referred to by the 
president of the Association, Major F, A. Freeth, 
O.B.E., F.R.S., in his address at the luncheon following 
the annual general meeting. He stated that it would 
be agreed that when the turnover of the industry, 
which was in the neighbourhood of from 30 million to 
40 million pounds a year, was considered, the income 
of 20,0001., for which they were striving, could in no 
way be considered excessive. While on the subject of 
finance, added Major Freeth, it might be of interest to 
point out that the Association had included in its state- 
ment of accounts an income of 1,300l., derived from 
sources other than grant-earning subscriptions. It 
was with the greatest satisfaction that he was able to 
announce that a good deal of this had been earned in 
payment for the design of their balanced-blast cupola 
and had been applied to meet the actual cost 
incurred. 

Passing on to the subject of research, Major Freeth 
stated that the Iron and Steel Industrial Research 
Council was helping the Association in its work to 
produce fine-structure in ingot moulds and to ascertain 
the effect of this on the life of the materials. The 
Association was also working in cordial co-operation 
with the National Physical Laboratory, particularly 
on subjects such as creep strength and the resistance 
of cast iron under combined flexural and torsional 
stresses. The first results of this latter investigation 
were to be presented, he said, on the following Friday, 
November 1, to the Institution of Mechanical Engineers. 
(We commenced to reproduce this contribution on 
page 511 of our last issue.) Continuing, Major 
Freeth said that when he had first addressed the 
members of the Association, some three or four years 
previously, he had referred to the urgent necessity for 
buying an electric induction furnace. At that time 
trade was bad, but it was now very much better, yet 
the Association was still without an induction furnace. 
Furthermore, it was now apparent that the Association 
should possess a projecting microscope; the cost of 
this was about 2501., but it seemed to him that, some- 
how or other, this sum should be raised. The induction 
furnace was a much bigger matter, but he again com- 
mended it to the members, for if the Association pos- 
sessed one it could quadruple the speed of its work. 
In concluding his speech the President made an appeal 
for a little greater financial assistance both in regard 
to the general funds of the Association and in con- 
nection with the special equipment he had mentioned ; 
above ali, however, he asked for the personal interest 
of members in the Association and its work. Colonel 
A. E. Davidson, D.S.0., A.D.C., and Mr. J. M. Kennedy, 
who also spoke at the lunch, testified to the importance 
of cast irons of good quality in the mechanical and 
electrical engineering industries. Colonel Davidson 
referred to the recent foundation of the British Foundry 





of the balanced blast cupola. The very fact that 





| School at Birmingham and expressed the hope that the 
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new school would raise the whole status of training in 
foundry subjects in this country. 








THE LONDON MIDLAND AND 
SCOTTISH RAILWAY LOCOMOTIVE 
‘“*BRITISH LEGION.” 


Tue 4-6-0 superheated express passenger loco. 
motive, ‘‘ British Legion,’ which has recently been 
completed at the Crewe works of the London Midland 
and Scottish Railway Company, is the first of the well- 
known Royal Scot class of engines to be rebuilt 
with a taper boiler. The firebox heating surface has 
also been slightly increased, and there are several other 
modifications, as will appear in the course of the 
following description. The general appearance of the 
British Legion, which was formally named at 
Euston by Admiral of the Fleet Earl Jellicoe, on 
Tuesday, November 12, will be clear from the illustra- 
tion on the opposite page, from which it will be seen 
that it has'a more prominent funnel than its forerunners. 

Like the original Royal Scots, the British Legion 
has three cylinders, each of which is 18 in. in diameter, 
the stroke being 26 in. The diameters of the driving 
and bogie wheels are also 6 ft. 9 in. and 3 ft. 3} in, 
respectively, as before. The total wheel base, including 
the tender, is 54 ft. 9 in., and the length over the 
buffers 65 ft. 2? in. This is 2 ft. longer than before. 
The fire-box heating surface is 195 sq. ft., compared 
with 189 sq. ft., and the tube heating surface is 1,669 
sq. ft., compared with 1,892 sq. ft. The superheating 
surface is also slightly lower, being 360 sq. ft., as 
against the original 399 sq. ft. The grate area is 
31-25 sq. ft., and the tractive effort at 85 per cent. 
boiler pressure is 33,150 lb. with an adhesion factor of 
4-22. The boiler barrel is 13 ft. 9} in., as against 14 ft. 
0} in. long and tapers from 5 ft. 104 in. to 5 ft. 44 in. 
in diameter. The barrel is provided with a dome in 
which the regulator is placed, and is made up of 2 per 
cent. nickel steel plates, while the fire-box wrapper 
plates are of the same material. The company’s 
standard top feed is arranged on a separate manhole 
cover in front ofthedome. The regulator is designed 
so that the steam is taken from the highest point, the 
valve working on a horizontal face. The feed is supplied 
through an exhaust-steam injector on the right-hand 
side, and through a live-steam injector on the left-hand 
side. The superheater is fitted with four rows of flue 
tubes with seven tubes in each row, and each tube 
contains two elements which are bifurcated from 
common downcomers. Valves for the injectors, steam 
brake, vacuum ejector, carriage warming, pressure gauge 
and whistle are mounted on a steam manifold, which is 
fixed on the fire-box backplate, the supply to this mani- 
fold being controlled by a main valve. There are also 
two 2}-in. safety valves of the pop type, and these, 
like the water-gauge frames and protectors, are of the 
company’s standard pattern. A continuous blow- 
down valve is also fitted to allow a certain amount of 
water to escape from the boiler and thus prevent the 
concentration of salts. The working steam pressure is 
250 lb. per square inch. 

Though the cylinders are of the same diameter and 
are generally arranged in the same way as on the 
original engines, they have been slightly modified to 
provide a saddle for the smokebox, as, on the British 
Legion, the tubeplate is of the drumhead type. The 
cylinders are mechanically lubricated by the com- 
pany’s standard type of lubricator, and the feeds for 
the valve liners are atomised. Except for minor 
alterations, the motion is the same as before. The 
axle-boxes are steel castings with pressed-in brasses, 
lubrication in the case of the boxes for the driving 
wheels being by means of a mechanical lubricator, and 
in the case of those for the bogies by a pad in the 
underkeep. The bogie is provided with side bolsters 
through which the load is transmitted to its main frame, 
and the sliding faces of these bolsters are fitted with 
Ferobestos pads. All the bearing springs are made up 
of laminations of silico-manganese ribbed steel, while 
the spring links are screwed to permit adjustment. 
The steam-operated brake gear on the engine and 
tender is of the usual pattern, and is controlled by the 
same valve that operates the vacuum brake on the 
train. Like the intermediate buffing gear, the tender 
hand brake and the water pick-up equipment, it 1s 
fitted with grease-gun lubrication. 

The tender is of the new standard type, and has 
a capacity of 4,000 gallons of water and 9 tons of coal. 
A door is provided to give access from the footplate 
into the coal bunker, and a tunnel is also arranged 
along the right-hand side of the tender to accommodate 
the fire irons. The total weight of the engine and 
tender light is 105 tons 14} ewt., and in working order 
139 tons 11 cwt. 

The rebuilding has been carried out under the 
supervision of Mr. W. A. Stanier, M.I.Mech.E., chiet 
mechanical engineer, to whom we are indebted for the 
information on which the above description is based. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Presidential Address by CotoneL A. E. Davipson, 


D.S.0., A.D.C.* 


WHEN preparing his presidential address it is usually 
advisable for a president to draw largely from the 
experiences of his own life. Unfortunately, much of 
the work on which I have been engaged in the last few 
years contains features of a confidential character, and 
therefore in order to make sure that continuity in 
treatment of my subject is not destroyed by the fear 
of the censor’s sword, I propose to depart from this 
rule, and to launch out into deeper and less well- 
charted waters. In passing, however, I may mention 
that at times we do get rather exceptional problems 
in the Army, as, for instance, on one of our War 
Department railways (technically a tramway) where 
axle loads exceed 40 tons, a figure double that normally 
allowed on British main-line railways. We also have 
some awkward loads, such as single trucks weighing 
250 to 300 tons, which makes the starting of trains 
difficult. On another line we have recently installed a 
107-ton breakdown crane. As this has to run on a 
metre gauge the difficulties of design have. been con- 
siderably increased. Fortunately, in these cases speeds 
are low. To enable the heavy load to be carried with 
safety, relieving bogies are added at each end of the 


|gives power. There is, first, adventure in the geo- 
graphical sense, the call to the more inaccessible 
countries, where life is more for the young and un- 
attached, where a high standard of physical fitness 
is required. There the engineering needs of the com- 
munity are, perhaps, the greatest, though also the 
simplest. Such ventures are still often in quest of 
minerals or liquids. Modern means of transport have 
given access to many a “ gold ” mine, as, for instance, 
when crushing machinery was transported in special 
aeroplanes to the interior of New Guinea. Other 
projects for future developments, such as the contem- 
plated dam on Lake Tana, in Abyssinia, requiring a 
1,000,000. approach roadway, depend largely on 
the possibility of utilising aerial transport. 

What I had in mind, however, was the call to supply 
the simple needs of man in distant and inaccessible 
countries. These may be grouped under water, light, 
cheap transport, the preservation of food. Let me 
enunciate my firm belief that after adequate training, 
as many as possible of our young engineers should first 
seek experience abroad, so that they may learn self- 
reliance and acquire the ability to deal with the 
unexpected. They will learn how the human factor is 
affected by atmospheric conditions. They will see 
how an enervating climate decreases output and tends 
to slackness in the running of plant. They will acquire 
much information that cannot be extracted from 
| textbooks regarding the allowances to be made for 





crane carriage proper, and, by means of suitable jacks, | varying climatic conditions. 


the total weight can be distributed over 10 instead of | 
four axles. At the other end of the scale, special light i ing are enchanced by other natural conditions. 


In remote countries the usual difficulties of engineer- 
Dust, 


air compressors have been manufactured for us of | generally present in quantities not met with at home 


50 cub. ft. capacity. 
transported in mule loads not exceeding 180 Ib. ; 
another is drawn on light trailers for high-speed road 
transport; a third of only 15 cub. ft. capacity, 
compresses air to 3,500 lb. per square inch. 

Returning, however, from such recollections, my 
mind passed back to a toast at one of our Institution 
dinners to “* Science and Industry,” and I asked myself 
if there was any common bond connecting the two, 
since they represented to such a large extent the 
activity of our profession. The answer came at once: 
Adventure. For what should we know of science but 

the investigations of great men into the unknown ? 
! what is industry but the launching of big or little 
ships upon the waters of hope and expectancy ? So 
I have taken for the title of my address “ Adventure,” 
for that is one outstanding quality that distinguishes 
our profession from many others and gives it unfailing 
freshness and vitality. There is always something new 
to be done, some novel process to build up on the 
foundations laid bare by those who wrest the secrets 
from nature, the physicists, the chemists, and the 
metallurgists. 

Adventure—We may be glad that we need never 
stand in the position of Alexander the Great, sighing 
for fresh worlds to conquer. We may always seek 





One type was capable of being | and sometimes in storms of devastating intensity, has 


to be combated by special design. The example of 
the motor-car engine, with its totally-enclosed working 
parts and forced-lubrication system, is being followed 
for larger oil engines. I remember, however, how our 
traction engines in the South African war had to have 
their big-end bearings taken up every trip of three 
or four day’s duration in certain dusty localities. 
The effect of altitude, although well known, is not 
always appreciated. In an internal-combustion engine 
the loss of power is some 3 per cent. per 1,000 ft. of 
elevation. This effect has always been taken into 
consideration by the designers of aero-engines, and 
the established oil-engine makers also have always made 
due allowances. In the automobile industry, how- 
ever, it has not always been appreciated that large 
proportions of other continents are elevated plateaux, 
and that many vehicles have to run on these plateaux 
or have to cross high passes to reach them. 

In cases where vehicles may have to travel from 
nearly sea level to pass head in the course of a day, 
a good solution would be to fit to standard engines, 
without alteration of their compression ratio, suitable 
superchargers which will enable the standard sea-level 
induction pressure to be maintained. These super- 
chargers could be either engaged by a hand control 


adventure in our profession with courage, not the| when required, or could be automatically controlled 
blind courage of unenlightened ignorance, but courage | according to the barometric pressure. Altitude also 
based on that sound and fundamental knowledge which | plays an important part in the suction lift available 





* Delivered on Friday, October 25, 1935. 





——|for pumping. This may not be serious for lifting 
Abridged. | water, but it is in the case of petrols and fluids of 
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low vaporisation point. For example, when handling 
aviation spirit at 2,000 ft. above sea level in the tropics, 
it is unwise to calculate on a suction lift of over 4 ft. 
above a storage tank. At 100 deg. F. a considerable 
proportion of any petrol is vaporised, and the pump 
has to be capable of dealing with a mixture of fuel and 
vapour, and possibly air. This shows the necessity 
for avoiding the exposure of pipes carrying petrol to 
the sun or other source of heat; and incidentally 
indicates that for road transport in the tropics, engines 
running on gas or Diesel oil are not likely to have 
their consumption increased by debits due to evapora- 
tion from tanks and stores. 

After his water, food, and clothing, light is -possibly 
man’s next most rudimentary need. There is a vast 
field for the provision of cheap electric light in many 
areas, and enterprise that can provide this will be well 
rewarded. The following examples of backwardness 
are from enlightened towns passed through in countries 
which I visited fairly recently: Two towns, each of 
60,000 inhabitants, had a total generating capacity of 
84 kW and 120 kW, respectively, mostly in old and 
unsuitable engines ; a capital with 125,000 inhabitants 
and an efficient and old-established hydro-electric 
plant had a peak load of 2,500 kW only. Townships 
having no electric supply whatever are too numerous 
to mention. Once a small electric light plant is estab- 
lished, a demand for ice, for cooling drinks, or for the 
preservation of food follows. In tropical countries, 
refrigeration of food has not merely improved the 
amenities of life, but has been largely responsible for 
converting ‘‘ white men’s graves’ into comparatively 
healthy stations. This is one of the greatest and 
most indisputable benefits that one branch of our 
profession has brought to mankind. 

Water is possibly uncivilised man’s most pressing 
need. So long as this is obtainable by the use of gravity 
or by simple expedients, the skill handed down from 
past generations leaves little scope for the teachings 
of the trained engineer. There is, however, often room 
for improved and more constant water supplies, obtained 
by pumping from depths and to considerable distances, 
possibly against gravity. The standard of purity of 
water acceptable generations ago is often no longer 
permissible, and the engineer is needed to improve 
both its quantity and quality, since with more duties 
to perform, greater distinctions as to quality arise, 
even in clear and sparkling water. Whereas not so 
long ago it was quite a step in advance to treat water 
by the lime-soda process, under modern conditions 
in steam-generating plant it has become necessary to 
treat each particular water supply according to its own 
constituents. 

Water supplies may now have to come from much 
greater depths or distances. Boreholes as deep as 
5,000 ft. have been made for water in Australia. Bor- 
ings for oil are much deeper. There are over a dozen 
exceeding 10,000 ft. in America, the record being 
12,786 ft., or nearly 2} miles. A really mobile well- 
boring equipment has been devised for military 
requirements. This rig has been built up as far as 
possible from standard parts, with mobility as the 
chief objective. The engine employed on the rig, 





the road wheels, and the tyres are of standard types 
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in use on army transport vehicles. The equipment | design, anf in order to avoid loss of water by boiling 


is capable of boring holes for 12-in. casing, and will} or undue expansion, the heat rise in the radiator must of an ¢ 
not exceed 100 deg. F. under the most arduous condi- water-circulating pump, a lubricating oil-circulating 
Steam cooling, which has; pump, 4 
has not been developed | variable-speed fan for cooling combined oil and water 


drill a hole for 8-in. casing to a depth of 600 ft., or a 
hole for 6-in. casing to 800 ft. It has actually drilled | tions of vehicle operation. 

an 8§-in. hole in chalk down to 800 ft. depth. This} great advantages in aircraft, 
depth covers the majority of requirements for water | for land craft, for which it has some big drawbacks. 
drilling. It has been designed to be towed on roads 
at 20 m.p.h. to 30 m.p.h., behind any suitable standard 
heavy lorry, and has a reasonable cross-country per- 
formance. From the time of arrival at a site prepared | conditions of operation is 
with a suitable ledger for receiving the jacks, it takes| matter what the air temperature may be. 
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auxiliaries. These are rather numerous, and consist 
air compressor for the starting-air bottles, a 
Streamline lubricating-oil filter, and a 


coolers. The water is hotter than the lubricating oil, 


From trials carried out on War Department test | and cannot therefore be used for cooling it. This fan 
grounds at home and abroad, it has been established also acts as a ventilator for the engine room. Th 
that the temperature rise in the radiator for given | engine rests on cast-iron longitudinal bearers, so that 
practically the same, no fresh air passing under the engine base may be left 
, Good | to cool the lubricating oil. 
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15 minutes to erect the mast and make the rig ready | cooling is assisted most materially by an easy “ get 
for drilling. To pack up from the drilling to the | away ” for the hot exhaust gases. On a modern road 
towing position also takes 15 minutes. The weight, | vehicle with all its auxiliaries, not forgetting air cleaners 
ready for towing, is 64 tons. The mobility of this | lubricating oil filters, &c., this presents some difficulty. 
equipment is in striking contrast to that of the rigs | It is easy to absorb 10 per cent. of the main engine 
which have been employed during the past twenty | power in driving the cooling fan alone. 
years, which could only be moved slowly and with| We can now confidently predict performance in the 
considerable difficulty and frequent damage. tropics from the results of trials at home. This informa- 
\s water is plentiful and comparatively pure in| tion has been of the greatest value to us in arranging 
civilised manufacturing countries, it is almost univer- the cooling systems of stationary oil engines in locali- 
sally used as the cooling medium for internal-combustion | ties where water is likely to be scarce, and several 
engines. Abroad, however, the only water available | air-cooling plants have been designed, based entirely 
may be too scarce to be used as the coolant and recourse |on our motor-vehicle experience. Figs. 1 to 4, on 
may have to be had to air, as in motor-vehicle practice, | this page, show the units in an oil-engine room forming 
the water merely acting as the carrier of the waste heat | part of an older building. The engine is of vertical 
to the radiator where the air does the necessary work. | cold-starting type having six cylinders; it is of 180 
The air, however, may itself be at as high a temperature | brake horse-power driving a 120-kW direct-current 
as 100 deg. F., and the problem is thereby intensified. | generator running at 600 r.p.m. 
Motor vehicles operating in the tropics require special | or other source can supply electric power for operating 


An auxiliary engine | 
B.Th.U per hour have to be dissipated by a cooler 





As regards the oil, much depends on the cooling 
afforded in situ by the current of air under the base 
and the engine-room temperature. I will give twe 
examples to show what a large part the base of the 
crank chamber plays in cooling the oil. A 25-h.p 
petrol car was run at full throttle at about 40 m.p.h. 
till a steady oil temperature was reached. On going 
downhill at a reduced speed of 20 m.p.h. to 25 m.p.b. 
with engine engaged but ignition switched off—a 
condition in which no heat units were being fed to 
the engine—the lubricating-oil temperature rose 5 deg.. 
through extracting heat from the metal in the engine, 
but losing less from the base. The second example 
is a high-speed heavy-oil engine of 100 brake horse 
power fitted with an oil cooler. When the tempera 
ture difference between the air and the lubricating oi! 
is 170 deg., the sump alone can cool the oil sufficiently. 
When this temperature difference is only 50 deg., 24,800 
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While on this subject, I should like to emphasise the 
necessity of knowing the amount of heat given to the 
water jackets in oil engines when they are dispatched 
to tropical countries—their largest potential market. 
Where the water available is scarce, special cooling 
arrangements have to be made, and considerable waste 
of expenditure in materials and power in auxiliaries 
can be saved if the exact figure is known beforehand. 
No one would start to design a condenser for a steam 
engine without having very precise and correct data 
about the steam with which he had to deal, but coolers 
for oil engines often have to be built on vague informa- 
tion, so much so that with our experience of coolers 
for the engines of road vehicles and other cognate 
matter, we have taken our own figures for design 
purposes rather than those of the engine builders, and 
have found them nearer the mark. 

Table I, below, gives data of heat losses to water in 
typical engines. The heat loss to jackets may be 
expressed in various ways. We usually use the term 
(heat loss to jackets)/(useful work to crankshaft) 
expressed as a decimal. This figure varies from about 
3-0 in petrol engines of old types, to about 0-70 in 
modern and moderate-speed stationary oil engines. 
In marine oil engines it may be below 0-60, which is 
somewhat ironical, in view of the fact that the cooling 
medium, sea water, is not only plentiful but free of 
cost. The figure, while depending to some extent on 
the efficiency of the engine, depends to a greater 


frictional loss. Thus, once the driving wheel of a 
vehicle is made to spin, either owing to excessive 
braking or excessive acceleration, that wheel is prac- 
tically free to move in a direction at right-angles 
to the forward path of motion of the vehicle. Hence 
the necessity for preventing wheel spin with the fiercer 
retardations and accelerations possible with all modern 
road vehicles. Fortunately, this is now well under- 
| stood, and the Ministry of Transport has instituted 
|a series of trials designed both from the vehicle and 
| road construction standpoints. 

These trials have been fully described in the reports 
of experimental work on roads by the Ministry of 
Transport Technical Advisory Committee.* I only 
propose to refer to them briefly. When dry, practically 
all modern surfaces are reasonably skid-proof. W 








We 
need, therefore, only consider the conditions when 
wet. It may be noted, too, that the figures given are 
for wheels still revolving. Locked wheels may bring 
down the coefficient of friction by as much as 28 per 
cent. The Ministry of Transport test vehicle can be 
made to run during the braking tests at various angles 
to the normal, and represents a motor vehicle with 
pneumatic tyres of up-to-date type. It has been 
found that the coefficient of friction decreases consider- 
ably with road speed, and other independent tests are 
recorded at three speeds, as shown below :— 





Value of Coefficient of Friction 





degree on the amount of cooling provided for the 
exhaust gases, and on their unrestricted disposal. It | 
is not a fixed figure for any engine, as it will be altered | 
to a small extent by such factors as alteration in fuel, | 


timing of injection or firing, load and other causes. 


I. 


TABLE -Heat Given to Water Jackets on Typical 
Vertical Petrol and Oil Engines. 


Percentage of heat units in 
Fuel. | Ratio 
} | Heat to 
5 " | Water | 
Heat 
to Useful | 
| Work at | 
Crank- 
shaft. 





r'ype of Engine. | Converted | 
to Useful | 
Work at 
Crank- | 

| shaft, i.c., 
to b.h.p. 


Heat to Water- 
Cooled Parts, 
i.¢., Jackets, 

Heads, &c. 


Early-type car en- 
zine at vr 
4-Cylinder petrol 
engine of 1925 
design .. -_ 9 
3,000 rpm.  6- | 1 
cylinder 1935 car | 
engine .. sof 
Modern 6-cylinder 
bus or lorry en- 
gine running on 
petrol 
bo. runing 
heavy oil 
(a) Antechamber | 
-| 30-3 


(By deduction) Over 3-0 


on | 


} 

type .. . | 
(6) Direct-injec- | 
tion type 
(¢) Experimenta | 
sleeve valve | | 


29 





type .. oe 

Vertical electric | | 
lighting type 
engine, 600r.p.m., 
30) 6Dbp. per 
cylinder .. 

Marine type 
exemplified 
engine of 
Polyphemus 
3,000 b.hep. 


. 0-69 
as 
by 


8.8. 


at 


17 
(Jackets ; 
heads 
| Pistons 


56 


Total 


* Heat losses to exhaust on this type of engine are very low, 


accompanied by low exhaust temperature | 
| 


The work of the mechanical engineer is often ham- 
pered by the failure of other specialists to forge essential 
links in the chain of possibilities created by the achieve. | 
ments of the engineer. Both rail and road transport 
have been retarded by the low or variable coefficient 
of friction between the wheel, where power is applied, | 


| drop in the coefficient of friction in hot weather owing 


| annually. 


at Different Speeds. 





| 
| 
| 10 


| 20 | 40 
m.p.h. | m.p.h. m.h.p. 
! 
Surface type A ay ‘ | 0-50 | 0-30 | 0-24 
we - 0-70 “ | 0:46 
( 0-90 0-82 0-64 


C 7 “| 


Spot figures at three definite speeds do not give the 
complete picture, as the curves for the full range take 
a generic form with a flat start, a steep dip, and a 
flatter finish at speed. Another authority mentions 
that the coefficient of friction on different wet surfaces 
may be reduced at high speeds by as little as 7/10, or 
as much as 2-5/10. It is unfortunate that whilst 
figures such as those provided by type C and other 
surfaces can be obtained readily, so many roads are 
still carpeted with types as bad or worse than A. 
Some of our existing road surfaces have a considerable 


to the binding material welling up over the rough 
stone, even if they are “ blinded” with chippings 
Their non-skid condition therefore varies 
considerably according to the season. 


TaBLE II.—Ground Pressures of Various Vehicles. 


| 
| Approximate 
| Ground 
Pressure, 
Ib. per sq. in. 
with 


Approxi- 
mate Date. 





r'ype of Vehicle. 


ing groups :—(1) Feet or bearers on the periphery of 
the wheel. (2) Wheels of large diameter and consider- 
able width. (3) Multiple-wheel drive, often in the 
form of a train of vehicles. (4) Tracks. (5) Low- 
pressure pneumatic tyres. Table II shows the pressures 
ruling under various systems. 

Examples of (1) are the Boydell wheel of 1850 and 
the Bottrill wheel of 1908. Both had very low ground 
pressures, but did not provide sufficient speed, and 
the former certainly was unsound mechanically. Both 
enabled very soft ground to be traversed easily. Wheels 
of traction engines as used in the South African War of 
1899-1902 increased to 7 ft. 6 in. in diameter and 
2 ft. 6 in. in width. They weighed about 2 tons each, 
while the vehicles weighed 24 tons. They were far 
too heavy to be tolerated where roads existed. In 
1889 wheels of over 10 ft. diameter were built, but this 
design was not continued. Prior to 1914 many 
attempts were made to produce trains in which a 
drive was transmitted either electrically or mechanically 
from what was essentially a ‘‘ power house ” mounted 
on the tractor leading the train, to the trucks forming 
the train. This arrangement, while reducing axle 
loads, left each truck with the inherent pressure due to 
its tyre equipment, and did not advance the problem. 
Mutliple-wheel drives on one vehicle assisted somewhat, 
but any real progress made has been really due to the 
fundamental improvement of the tyre equipment. 

Tracked vehicles, although known and used before 
the war of 1914, were developed intensively during 
the war, and have been improved greatly since in 
three directions ; longer life, higher speed, and lower 
ground pressure. Low-pressure pneumatic tyres, which 
for lorries carry as low an air pressure as 30 Ib. 
to 40 lb. per square inch, have been developed since, 
say, 1928, and enable vehicles so equipped to cross 
soft and rough ground almost as well as those with 
tracks. 








(To be continued.) 








THE LATE MR. R. H. SCHOFIELD. 


Memsers of the electrical industry, especially those 
interested in the manufacturing side, will learn with 
great regret of the death of Mr. R. H. Schofield, which 
oceurred at Buxton, on Thursday, November 7, at the 
early age of 53. 

Robert Harry Schofield had been connected with the 
well-known firm Messrs. Ferranti, Limited, Hollinwood, 
for the whole of his working life, and in the course of 
nearly forty years had risen from the lowest to one of the 
highest positions in the concern. He joined the firm 
as an office boy in 1896, but was soon attracted ‘by the 
openings on the technical side and was transferred to 
the shops in the Meter Department. At the same time 
he attended courses at the Oldham Technical College, 
Ability and hard work soon led to his rapid progress 
among meter engineers, while his technical knowledge 
and power of making friends assisted to make him one 
of the most successful of salesmen. In due course he 
was therefore promoted to be chief salesman of the 





| a Sinkage 


of 1 in. 
| | 
7 | 
Boydell tractor . . -| 1850 ll to 15 | 
| | (estimated 
| | from 
| | drawings) 
Bottrill tractor hei a 20 
Horse’s feet... % at ‘sf | 20to25 | 
steel-tyred traction engine, South | | | 
African war type o< - an 1900 40toso | 
Solid-rubber tyred 3-ton lorry ..| 1920 130 to 180 | 
High-pressure pneumatic-tyred lorry | 
with twin tyres om ‘ --| 1935 | 50to 80 
Low-pressure pneumatic-tyred lorry | | 
with single tyres (about 30 Ib. to | | 
50 1b. per sq. in. air pressure) 1935 35 to 55 
| (according 
| | to size and 
Men | pressure) 
if 1915 )] 
| War tanks -14 to +}| 25to 19} 
| iL 1919 | | 
| Modern tracked vehicles of eommer- 2 
cial types os op aa 1935 7 to 94 


In lands with an undeveloped road system, such as 


Meter Department and very shortly afterwards assumed 
control of the whole of the sales activities of the firm, 
holding the position of general sales manager until his 
appointment to the Board last year. 

Mr. Schofield also played a large part in the activities 
of the British Electrical and Allied Manufacturers’ 
Association and had for many years been chairman 
of the Meter Section, of which, as representing Messrs. 
Ferranti, he had been one of the original members. He 
also represented the Association on many of the Com- 
mittees of the British Standards Institution. He was 
elected an Associate Member of the Institution of 
Electrical Engineers in 1912 and served on the Council 
in 1931. In addition to being, as we have already said, 
a director of the parent company, he was also on the 
board of the Ferranti Canadian Company. 








SurGEs iN TRANSMISSION LINES AND TRANSFORMERS : 
Erratom.—In our reprint of Dr. J. L. Miller’s British 
Association paper on Surges in Transmission Lines and 
Transformers, a stroke was omitted from an expression, 
on line 13 of the third column on page 430 ante, which 





und the road bed, whether it is of steel, stone, or 
concrete. On rails the figures generally accepted are : 
tor wet rails, 0-10, for dry, bright rails, 0-25; and for 
dry, rusty and sanded rails, 0-40.* On roads the state 
of affairs is better since, when dry, the coefficient 
of friction between rubber tyre and road surface may 
be as high as unity. When, however, some of these 
surfaces are heated by the sun, or are worn or wet, the 
coefficient may drop to as low as 0-1, and this variation 
constitutes one of the greatest dangers to road 
transport. It is not always appreciated that once 
the coefficient of friction between two bodies is over- 
come in one direction, movement between the two 
can take place in other directions without further 





* Porter, Proc, I.Mech.E., 1934, vol. 126, page 460. 


}ours was over a century ago, the ability of road- 
| transport vehicles to go across country or over light | 
tracks is an enormous asset towards the development 
of industry. Had the experimental vehicles in the 
early part of the nineteenth century been possessed of 
this valuable characteristic, road motor transport 
might have come into prominence many years earlier 
than it did. Ability to cross soft ground depends to 
a considerable extent on having a low specific pressure 
between the wheel or track surfaces and the ground. 
The means by which designers have endeavoured to 
obtain this low pressure can be divided into the follow- 





* Ministry of Transport Technical Advisory Com- 
mittee Report on Experimental Work, 1930; Report on 


should have been printed as follows : 


2EG T/iG(Zo + T) + 2 T Zo}. 


History or Messrs. GEORGE ANGUS AND COMPANY, 
There is always something of interest in the study of 
developments made by outstanding industrial firms to 
meet the ever-changing needs of mankind, and for 
that reason the publication will be welcomed of a brochure 
entitled “‘ The House of Angus,” detailing the story of 
the work of the progressive firm of Messrs. George Angus 
and Company, Limited, St. John’s Works, Newcastle- 
upon-Tyne, 1. This old firm, established in 1790, arc 
well-known manufacturers of leather, rubber and -textile 
belting, having also contributed to progress in water-hose 
making and gearing, and the pamphlet in question 








Experimental Work on Roads, 1932-1935. 


provides much matter for the historial student. 








536 , 
LABOUR NOTES. 


Miners who are members of organisations belonging 
to the Mineworkers’ Federation of Great Britain voted 
on Monday, Tuesday and Wednesday of this week, for 
or against pressing their demand for an increase of 
wages to the point of a stoppage of work. The claim 
is for an advance of 2s. per shift for adults and ls. per 
shift for youths. The votes are to be counted locally, 
and only the totals communicated to headquarters. 
The executive committee of the national federation 
will meet in London on Wednesday next, for the pur- 
pose of considering the result and deciding what action 
shall be taken in the light of it. A two-thirds majority 
is necessary before a strike can be called. 


The South Wales Coalowners’ Association has 
protested to the South Wales Miners’ Federation 
against the balloting of the South Wales men for or 
against a national wages demand. Wages in the 
South Wales coalfield are regulated by a conciliation 
board on which the organisations of both employers 
and workpeople are represented, Mr. Finlay Gibson, 
the secretary to the owners’ representatives on the 
board, has written as follows to Mr. Oliver Harris, 
the secretary to the miners’ representatives :—‘* The 
owners’ representatives have noted from Press reports 
that at a delegate conference of South Wales miners, 
called by the workmen’s representatives, a decision 
has been taken to advise the workmen to vote in 
favour of authorising the giving of notices with the 
object of enforcing a claim for an advance of wages. 
! am instructed by the owners’ representatives on the 
conciliation board to say that they take a very serious 
view of these reports, which indicate an open repudia- 
tion of the agreement which the workmen’s representa- 
tives voluntarily entered into twelve months ago. 
The owners find it difficult to believe that the work- 
men’s representatives seriously contemplate a deliberate 
violation of the covenant entered into voluntarily by 
both parties, and they will be glad to be assured that 
the bonds into which the workmen have entered will be 
honoured,” 


The Ministry of Labour states that of the unemployed 
persons on the registers in Great Britain at October 21, 
about 46 per cent. were applicants for insurance 
benefit, and about 39 per cent. for unemployment 
allowances, while about 15 per cent. were uninsured, 
or were for other reasons not entitled to apply for 
benefit or unemployment allowances. In the case of 
about 43 per cent. of the total of 1,620,589 persons on 
the registers, who were applying for benefit or unemploy- 
ment allowances, the last spell of registered unemploy- 
ment had lasted less than six months; for about 56 
per cent. it had lasted less than three months ; and for 
about 66 per cent. leas than twelve months. About 
23 per cent. of the total had been on the register for 
twelve months or more. 


Between September 23 and October 21, the numbers 
on the registers decreased by 6,046 in Scotland, by 
14,277 in the Midlands, by 20,156 in the North-eastern 
area, by 12,187 in the North-western area, and by 2,991 
in Wales. They increased by 3,601 in the London area, 
by 3,533 in the South-eastern area, and by 6,903 in the 
South-western area. As compared with the position at 
September 23, there were on October 21, 24,062 fewer 
unemployed in coal mining, 4,948 fewer in engineering, 
2,169 fewer in the motor vehicle, cycle and aircraft 
industries, and 1,646 fewer in the shipbuilding and 
ship-repairing industries. There were 14,168 more in 
hotel and boarding-house service, 4,463 more in the 
distributive trades, 3,525 more in the building trades, 
and 3,443 more in shipping service. 


During October, Germany’s official unemployment 
figures increased by 114,000 to 1,828,000. Bad weather 
in several parts of the country is stated to have been 
responsible for the early dismissal of outdoor workers, 
but employment, it is added, shows no decline in 
the areas where the heavy industries are located. 


The National Industrial Conference Board estimates 
that there were 9,466,000 unemployed persons in the 
United States in September. This was 386,000 fewer 
than in August and 927,000 fewer than a year ago. 
There are no official unemployment figures in America. 
Four unofficial bodies, however, make estimates of the 
number, and that of the National Industrial Conference 
Board is usually the lowest. 


The report of the General Federation of Trade 
Unions for the third quarter of the current year states 
that the number of affiliated societies is 94, of which 62 


are on the higher scale, 29 on the lower scale and 3 on 
The membership on which contributions 


both scales. 
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are based is 352,471, of whom 222,623 are on the higher 
seale, 120,078 on the lower scale, and 9,770 on both 
scales. Contributions received during the quarter 
amounted to 6,491/. 28. 9d., and benefits paid out to 
1431. 17s. 6d. The gross membership of the affiliated 
organisations is 362,182. 


Writing in the latest quarterly report of the General 
Federation of Trade Unions, Mr. Appleton, the general 
secretary, says: “ In view of the multitude and variety 
of present-day problems of national government and 
international relationships, and of the geographical and 
commercial interests involved, and also of the psycholo- 
gical and educational differences between peoples, even 
of similar nationalities, democratic control of affairs 
would appear to be impossible. Those, however, who 
believe otherwise are encouraged by remembering that 
some form of democratic control existed in ancient 
Greece and in pre-Cesarian Rome. Greece and Rome, 
admittedly, were small states, easily supervised, and 
in which every democrat was liable to military service 
and discipline. To-day, the situation is vastly differ- 
ent; but a democratic control of policy can still be 
instituted, providing—and this seems to be essential 

that by policy is meant the inauguration of a plan, 
and not the carrying out of a programme, Intentions 
could be formulated, and where the will existed, they 
could be presented, discussed and decided upon by the 
majority in a community or nation; but the sub- 
sequent interpretation and materialisation of the 
policies designed would of necessity, have to be under- 
taken by accredited and trained representatives.” 


In Mr. Appleton’s opinion, the alternative to that 
is the referendum; and to attempt a referendum on 
every point of detail, or on every set of conflicting 
circumstances, would, he believes, “involve stulti- 
fication in national policies and also that uncertainty 
in respect of the ratification of international agreements 
which is said to characterise America’s attitude towards 
foreign commitments.” ‘It would, in addition,” he 
says, ‘involve mass voting upon ill-understood, and, 
oft-times, ill-defined proposals and widely operating 
factors. The possibilities, therefore, of democratically 
controlling national and international affairs can 
hardly go beyond a general consideration and a majority 
approval of policies submitted, leaving subsequent 
negotiation and action to an anonymous, permanent and 
highly-trained set of officials who are experienced in 
world affairs. Under such a system, the safeguards 
for democracy would be mainly as at present—the 
right of the electorate to condemn by refusing to 
appoint or to re-appoint any Government which con- 
tinuously ignored, or acted contrary to, ascertainable 
public opinion.” wv 

Mr. Appleton thinks that if such a form of democratic 
control were intelligently developed important tasks 
would devolve upon the trade-union movement. “ It 
would be under an obligation,” he says, “ to scrutinise 
policies at their inception, critically of course, but 
with a criticism that was constructive rather than 
destructive. Any proposals likely to affect labour 
prejudicially would have to be carefully and construc- 
tively considered by the unions before these proposals 
were translated into Acts of Parliament, and while 
amendment was still feasible. In this way a form of 
democratic control could be effected and irritation 
avoided. Such study and criticism would involve no 
new departure for the General Federation. For some 
years it has sought, by anticipation and constructive 
criticism, to safeguard and sustain industrial interests 
of those who labour. Its reports and published repre- 
sentations to Government Departments indicate the 
type of subject dealt with, and, while all the results 
desired have not been secured, enough has been achieved 
to justify both the efforts made and their continuance.” 


The Norwegian Parliament recently voted, as part 
of a general emergency programme, 5,000,000 crowns 
to be devoted to State guarantees for the organisation 
of new industries and the prevention of the closing 
down of older undertakings. A committee which has 
been formed to give effect to the plan is presided over 
by Mr. Halvorsen, the president of the Norwegian 
Federation of Industries, and its members, of which there 
are nine, have been chosen in consultation with the 
Federation of Industries, the Confederation of Trade 
Unions, the Farmers’ Union, the Association of Engi- 
neers, and other important economic and trade organi- 
sations. It is to work in close touch with a Council 
for Technical Industrial Research, which was set up 
at the same time, to serve as a link between various 
public and private research institutions. 





| The weekly organ of the International Labour Office 
}at Geneva states that, when introducing in the Nor- 
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mittee, the Minister of Commerce and Industry, 
Mr. Alfred Madsen, stated that in various quarters 
it had of late been urged that the State, in its policy 
for the relief of unemployment, must try to get away 
from the system of more or less casual relief works and 
unproductive allowances and go in for a vigorous, 
more rational, and planned exploitation of the country’s 
natural resources and openings for employment. I; 
would be necessary to build on a foundation of greater 
national self-sufficiency. Such an outlook was still 
dominant in most countries and might be expected to 
prevail for a long time to come. It would, therefore, 
be necessary to concentrate on kinds of work which 
could be developed out of the country’s resources in the 
fields of agriculture, forestry, fishing, mining, etc. 


A resolution adopted by the annual meeting of the 
National Federation of Swiss Employers’ Associations 
noted that though private undertakings, under the 
pressure of necessity, had reduced their net costs of 
manufacture, yet those elements in costs which were 
beyond their control, such as transport charges, taxes, 
&c., were still far too high. The meeting declared 
that this placed Swiss undertakings in a position of 
increasing difficulty in regard to foreign competition 
and seriously reduced the possibilities of employment. 


A communication received by the International 
Labour Office at Geneva states that a deputation from 
the French Federation of Metal Workers’ Unions 
affiliated to the Confederation of Christian Workers 
was received by the Minister of Labour, Mr. Frossard. 
The delegates, who represented the Federal executive 
officers and the provincial unions, explained to the 
Minister various matters of immediate interest to metal 
workers. The deputation drew special attention to 
the injurious effects of the vapours released by the 
electric are in cutting galvanised sheets or sheets 
painted with red lead, and urged that measures be 
taken to remedy this. In order to protect the health 
of women and young workers engaged in cellulose 
spray painting, the deputation asked that such work 
be prohibited for women and workers under 18. The 
establishment of workers’ deputies in the hygiene and 
safety services was also asked for. The deputation 
further requested that it should be made compulsory 
for industrial and commercial undertakings to employ 
a certain percentage of workers between forty years 
and sixty years of age. 

Addressing a meeting at Toledo, Ohio, the other 
day, Mr. D. B. Robertson, the president of the Brother- 
hood of Locomotive Engineers and Firemen, stated 
that in January 1, 1930, at the beginning of the depres- 
sion, 350,000 fewer men were employed on American 
railways than in 1920. Since then, 600,000 additional 
railways workers had joined the ranks of the unem- 
ployed, and the total number now employed was a 
little over 1,000,000, as compared with 2,000,000 in 
1920. 

Labour and Industrial Information states that the 
Prague City Council have decided to convert into a 
more regular contract of employment the engagement 
of 700 members of the “‘ labour battalions * which had 
been organised by the city to provide work for young 
unemployed workers. This transformation has been 
made possible through the grant by the State of subsi- 
dies for the establishment of special centres for young 
workers. Members of these organisations are employed 
for 40 hours in the week and are entitled to full board 
for six days in the week, together with working clothes 
and 30 crowns a week in cash. Contrary to the 
practice in the case of members of the former “ labour 
battalions,” the members of these organisations are 
insured against sickness, invalidity and old age, the 
contributions being borne entirely by the municipality 
of Prague. The provisions relating to enrolment in 
the “labour battalions” and the obligation to take 
part in educational and recreative activities for four 
hours a week, are retained unchanged. Members may 
make use of a recreation centre in which 56 persons 
spend a fortnight’s holiday in turn. 


An agreement to which the Fascist Confederation 
of Agriculturists and the Fascist Confederation ol 
Agricultural Workers are parties lays down the proce- 
dure to be followed by both organisations for the 
purpose of reaching a settlement of disputes notified 
to them. The principal objects of this agreement 
are to reach a settlement as quickly as possible; to 
secure immediate and certain assistance for members 
of the organisations; to see that the dispute is dis- 
cussed within ten days from the date when it arises ; 
and to compel the parties to be present in person at the 





discussion. It also provides that the organisations 
shall have power to impose disciplinary penalties on 


| wegian Parliament the proposal to appoint the com- | any persons who fail to appear at the time of discussion. 
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DIESEL ENGINES IN RELATION being seen in the side sketch of the trawl. The trawl 
| itself is a large bag-shaped net which is towed along 


TO COASTWISE SHIPPING.* 
By Dr. S. J. Daviess. 
(Continued from page 488.) 


a coaster, as a vessel, is intended to afford accom- 


and must also have means for handling cargo ; 


and of transporting it. 


the 
fishing vessel has the double function of catching fish 
So that, in the latter cases, 
consideration of the propelling machinery alone is 
not enough : the design of the cargo gear in the coaster, | of the engines and propelle 


| 
| 


| from the points of view of the vessel itself and als¢ 


and, in the case of the fishing vessel, the winch and! must be sought. 


Fig.7. 










































































Pig. 9. 


fishing gear, are equally important. Fishing vessels 
may be broadly divided under the headings trawlers 
and drifters, depending on the manner in which fishing 
is carried on. This distinction is conveyed in Figs. 1 
to 4+ of the paper on “The Application of Diesel 
Engines to Trawlers and their Operating Gear,” 
given by Mr. Richard Allen to Section G at the Aber- 
deen meeting. Figs 1 and 2 show two views of a 
drifter: in the first, the vessel is shooting the nets 
and is seen steaming slowly away as the nets pass into 
the water; in the second the fishing gear is down, 
the nets in this case forming a wall or barrier through 
which the fish try to pass. 
to drift with wind and tide. The fish caught by 
drifters are obviously those swimming near the surface. 
The propelling machinery is thus used only to take 
the vessel to the fishing ground and back, and while 
shooting the nets. Fig. 3 shows a trawler with its 
gear ready for shooting, the leads to the trawl net 





* Evening Discourse delivered before the British 
Association at Norwich on Friday, September 6, 1935. 


Abridged. 


| See ENGINEERING, vol. cxxxviii, page 398 (1934). 





Vessel and nets are allowed | 





ELECTRICALLY-DRIVEN TRAWL WINCH. 


Table IV shows a rough classification of fishing 
vessels, in which the dividing lines between the four 
classes of trawler, A, B, C and D, are admittedly some- 
| what arbitrary. Size, length of trip and type of 


service or duty will all, in various ways, influence the | 


design of both the propelling machinery and the arrange- 

ment of the hull space. Two classes of vessel are selected 
| as examples for consideration, these being, respectively, 

medium-sized trawlers belonging to class B, and 
| drifters. The former include most of the features of | 
| trawler design, size being mainly a question of radius | 
of action and length of trip. 

The motor trawler British Columbia, built by Messrs. 
| Richards Ironworks, Limited, of Lowestoft, was 
| recently placed in service by a Grimsby company. | 

The length of the vessel is 100 ft., b.p., and the moulded 

breadth and depth are, respectively, 21 ft. and 11 ft. | 
| The fish capacity is 50 tons, and the speed on trial was 
|10 knots. The arrangement of crew space, engine 
| room and fish hold may be regarded as typical of the 
medium classes of trawler. The order below deck 
| from forward to aft is: crew, ice hold, engines, mates, 
‘engineer, and crew, the captain being accommodated | 











| by the ship and dragged on or near the bottom of the 
| sea, and the fish caught are those which live near the 
| bottom. The mouth of the trawl is kept open either 
I , by a beam across the opening, or by the pressure of the 

Te main function of the tug, as a vessel, is to carry | water on the otter boards. The propelling machinery 
the propelling machinery for the vessels it is towing ; | of a trawler has thus two functions: on the one hand, 
( while the vessel is travelling to the fishing ground and 
modation for cargo—and sometimes for passengers—| back, it should give the vessel the utmost speed ; 
| on the other, when the vessel is trawling, the machinery 
|} acts in the same way as that of a tug. These two 
functions involve directly opposite factors in design 


r, and the best compromise 





in the deck-house under the central bridge. A water 
ballast tank forward is provided to assist in giving proper 
trim to the vessel. The fish hold is insulated and there 
is an ice locker carrying 2 tons of ice. A Marconi 
echo sounding unit is fitted. The main engine is a 
Ruston six-cylinder four-stroke unit which is directly 
reversible. The bore is 12} in. and the stroke 15 in., 
and the power output at 300 r.p.m. is 310 h.p. The 
air for starting and manceuvring is stored in four 
receivers of total volume of 110 cub. ft. Manceuvring 
is carried out by a single handwheel, which controls 
both the speed of rotation and the direction, instruc- 
tions normally being received by telegraph from the 
wheelhouse. In emergency, however, the steersman 
may stop the engines through a special cut-out provided. 

The engine auxiliaries, consisting of bilge and 
circulatifig pumps, a fuel transfer pump, lubricating-oil 
| pumps, and a two-stage air compressor, are driven 
| from the forward end of the main engine. Lubrication 
is by the dry-sump system referred to earlier. A 14-h.p. 
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Taste IV. 
Trawlers. 
| Drifters. 
A. B. | C. | dD. 
| ———_——— 
| | | 
Length | 
in ft. 50-100 60-100 100-125 j 125-150 150-200 
Horse- 
power | 60-100 | 100-150 | 250-500 500-600 600-900 
Speed 8-10 8-10 8-10 | 12 12 
in | and 
knots | above 
Duty Short Short | Medium Four-week} Long trips 
trips trips trips to trips. (Newfound- 
North Mainly land,Green- 
Sea, W. from land). Salt 
| | Orkneys,| Humber| fish; cold 
, Norway to lce- chambers 
| landand| or refrige- 
| Arctic rators. 
| | | Mainly 
| | } foreign. 
Lister engine drives the auxiliaries, namely, the dynamo, 
a compressor for the starting air, and the general 
service pump. The trawl winch is electrically-driven 
It was manu- 


by a totally enclosed motor of 45 h.p. 
factured by Messrs. Laurence Scott. Current for the 
motor is supplied from a 55-kW dynamo, by the same 
makers, the power unit being a five-cylinder Ruston 
engine, which develops 75 h.p, at 850 r.p.m. 

The larger classes of trawler lend themselves to 
other arrangements of hull space, recent vessels of 
class D having reached a loaded displacement of 
2,300 tons, with speeds requiring propelling engines 
of 1,000 h.p. and over. Several such vessels have been 
built in this country, but mainly for French owners, 
and are employed in cod-fishing. In such cases the 
vessels may be away for three to four months at a 
time; they are equipped with refrigerators and also 
with cod-liver oil extracting plants. 

At the other end of the scale are the drifters and 
small trawlers, and in this connection the adoption of 
Diesel engines has been very uneven at the various 
ports around the coasts. The Cornish fishermen, for 
example, have applied small engines to practically 
all their small sailing vessels, a practice which is being 
extended everywhere to inshore vessels ; the Scottish 
fishermen have gone further, and have applied Diesel 
engines to many vessels of the sizes formerly steam- 
|driven. Certain other districts, for various reasons, 
| continue to use steam drifters, although the number 
|of new steam-driven vessels coming into service has 
| shown a considerable falling off. 
| A characteristic motor drifter, the Girl Helen, built 
| in 1933 by Messrs. Flett of Findochty, has a length 
overall of 80 ft., and a beam of 18 ft. The engines 
‘aan of “ National’? Company’s design, developing 
200 h.p. An auxiliary engine drives the winch. The 
arrangement of the hull, from forward, being: fore- 
peak, fish hold, engines, and cabin, a usual arrangement 
on. vessels of this size. In smaller vessels, below 60 ft. 
in length, two arrangements are found; either the 
| crew are accommodated right forward and the engines 
aft, or, as in Figs. 7 and 8, the crew are aft and the 
engines forward. In both arrangements the boat trims 
correctly by the stern when loaded; but, on the one 
hand, the crew are less comfortable when carried 
forward, and, on the other hand, when they are aft 
the engine room is isolated in bad weather with a big 
load of fish and nets on board, and either the engines 
are left unattended or one man must remain in the 
engine room. With very compact engines on smaller 
vessels, however, it is possible for the more convenient 
arrangement, of forepeak, fish hold, engines and cabin, 
to be employed without causing the boat to trim by 
the bow when loaded. But, to bring the engines 
sufficiently far aft, it is necessary to provide reducing 
gear between the engine shaft and the propeller shaft. 





| 
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There is some difference of opinion as to the question 
of drive from the engine shaft to the propeller shaft 
in the intermediate classes of fishing vessel, and in the 
present stage of development this is a healthy state of 
affairs. For the largest vessels, directly-reversing 
engines with direct-drive to the propeller are usual ; 
for small vessels, combined speed-reduction and 
reversing gears give the best service. The engines of 


the latter can run at much higher speeds of revolution | 


—thus reducing their weight and initial costs—and 
some speed reduction to the propeller is essential for 
reasonable propeller efficiency. In the intermediate 
classes the question at issue is: Up to what size of 
engine may the arrangements for reversing and for 
speed-reduction used on small vessels be extended, 
from the points of view of mechanical reliability, 
running efficiency, and first cost ? 

The importance of the winch for hauling the nets on 
board is indicated by the fact that the first application 
of power to fishing vessels, some 60 years ago, took the 
form of independent boilers and steam-driven capstans 
fitted into sailing vessels, while the introduction of 
steam-propelling machinery followed 
later. The steam-driven winch has been a pronounced 
success throughout, much credit being due to the 
Beccles firm of Messrs. Elliott and Garrood, Limited ; 
and one of the problems to be faced in employing Diesel 
engines in the propelling machinery for fishing vessels 
has been the introduction of a suitable drive for the 
winch. 

Four methods of driving the winch have so far been 
applied: (1) A donkey boiler, usually oil-fired, which 
supplies steam to a normal steam winch engine ; 


(2) a mechanical winch driven either from the main | 


engine or from an auxiliary Diesel engine, the drive 
commonly being by belting in the usual manner, that 
is, with fast and loose pulleys, with the addition of a 


jockey pulley to keep the belt tension correct ; shafting | 


and clutches have also been used for the drive; (3) a 
hydraulic winch driven either from the main engine 
or from an auxiliary engine; (4) an electric winch 


driven by a motor which receives its current from a | 


special generator driven usually by its own auxiliary 
engine, but which may also be driven by the main 
engine. 

It is, perhaps, desirable to point out that, in addition 
to being cheap, robust and reliable, the steam-driven 
winch has one great merit: it has what the fisherman 
calls “ come-back.”” The trawl is hauled on board the 
vessel broadside on, and with a sea of any magnitude, 
the vessel first rolls away from the trawl and then rolls 
towards it. When the vessel is rolling away, the winch 
must stop or even reverse and pay out rope, while 
when rolling towards the trawl, the winch must accele- 
rate very rapidly to prevent slackening of the ropes. 
The ideal winch would give a constant tension to the 
ropes under all these conditions. The steam winch is 
capable of following the rolling of the ship, while giving 
a steady haul. Now, since the trawler’s crew often own 
the nets, it is natural that they should be extremely 
nervous of employing any substitute for the satisfactory 
steam winch. The first method belongs, therefore, 
to the earlier stage of the application of Diesel engines 
to fishing vessels. The second and third methods are 
such that, while continuing a positive pull on the warp, 
they allow of slipping when the pull, caused by the 
ship's rolling (or by the trawl fouling any object), 
exceeds a certain safe figure, but they do not allow of 
reversal of the drive. In the latest electric winches, 
in addition to the application of a limit to the pull on 
the ropes, reversing is possible. 

One of the firms specialising in the design of electrical 
equipment for marine purposes is Laurence Scott and 
Electromotors, Limited, of this city of Norwich. They 
supplied the winch for the M.T. British Columbia, 
described earlier. 


constant speed, but giving a variable voltage, and the 
motor driving the winch. A view of the winch and its 
motor is shown in Fig. 9, page 537. The motoris totally- 
enclosed and water-tight and drives the main barrel 
shaft through worm gearing at the centre of the shaft. 
The controller at the side of the motor is fitted with a 
gate stop, the setting of which prevents any wrong 
operation of the control levers. The gate gives four 
positions: “ Pay-out,” “ off,” “inching” and “ haul 
in,” the “ inching" position being used for slipping the 
clutches on either barrel when loaded. An interlocking 
gear compels the operator to pause when returning to the 
“ off” position, before reversing the winch. 

The control system is known as a modified Ward 
Leonard, and variations in the speed of the motor are 
obtained by varying the supply voltage, the speed 
range being from standstill to a maximum in a large 


number of steps. The control is such that, on reaching | 


a certain load, the winch will stall and maintain its pull, 


and if the load reaches a certain overload value in | 


excess of this, the winch will reverse, preventing the 
possibility of breaking the ropes. The stalling load 
is 4 tons and the overload causing reversal is 6 tons, 


several years | 


The installation for driving such a | 
winch consists of a power-driven generator running at | 


the winch being designed for a steady pull of 24 tons 
at 200 ft. per minute. 

In the selection of the type of drive, mechanical, 
hydraulic or electric, for the trawl winch or drifter 

capstan, due regard must be paid to cost. In the past, 
the larger vessels have been fitted with electric drive, 
while on the smaller vessels mechanical drive, which is 
crude but cheap, is usual. Messrs. Laurence Scott 
and Electromotors have developed a drifter capstan 
controlled in the same manner and driven by a 9-h.p. 
| Diesel engine running at 1,000 r.p.m. The Scottish 
motor drifter Gleanaway is fitted with a plant of this 
type. 

A type of winch drive which does not appear to have 
received sufficient tria] is that of low-pressure com- 
pressed air, at 60 lb. per square inch, say. This 
neglect is all the more surprising when it is remembered 
that the standard steam winch engine would, without 
change, work with compressed air. A high-speed 

Diesel-air compressor set, such as is commonly used 
in road-making operations, could deliver air as hot 
as possible to a lagged reservoir on deck, from which 
| the winch engine would take its air as required. Addi- 
| tional heating of the reservoir could readily be arranged. 
| As regards efficiency, the overall value of air compressor 
and winch would easily surpass that of the steam winch, 
| which, whatever its other virtues, certainly does not 
| show a high thermal efficiency. 
| In view of the large mass of experience already 
|gained abroad with Diesel-engined fishing vessels, 
j}and of the satisfaction expressed by those in this 
| country who have adopted Diesel engines, reliability 
in service, given sound design, may now be taken for 
granted. Other factors must, of course, be taken into 
account in making a comparison between steam engines 
and Diesel engines, and since the first costs of the latter 
are higher than those of the former, Diesel engines 
must show other advantages to counterbalance their 
higher capital charges. These compensating advan- 
tages follow mainly from two important facts: firstly, 
for the same power output, Diesel engines occupy 
considerably less space than the corresponding steam 
| engines and boilers; secondly, the Diesel engine has a 
| much higher thermal efficiency than the steam engine, 
not only at full output, but even more markedly at 
reduced outputs. It may be pointed out here that, 
in comparison with steam engines, Diesel engines are 
less affected by size. That is to say, that the reduction 
| of efficiency in passing from large to small Diesel engines 
is small, whereas in steam installations it is considerable. 
So that the relative advantages of the Diesel engine as 
| regards economy are actually greater at smaller powers. 
| It will be seen that these two factors of space and 
thermal efficiency are not independent, but are, in 
| Various ways, inter-dependent in their relationship to 
| trawler design and operation. 

Taking the first alone, it is clear that as a result of 
the saving of space, either, given a definite size of boat, 
more space is available for fish, or, given a desired fish- 
carrying capacity, the size of boat may be reduced. 
In both cases, with the better utilisation of hull space, 
the power necessary, and thus the fuel expended, per 
ton of fish landed, is decreased. A further course is 
to improve the fineness of the vessel to give more speed 
for the same power. The saving in space can, how- 
ever, only be fully considered in relation to the thermal 
| efficiency of the engine and is also dependent on the 
type of service a vessel is called upon to perform. 
Consider, for example, a vessel engaged on short 
voyages, with a definite radius of action, and bunker- 
ing all its fuel from its home ports. The space required 
for fuel for Diesel engines is, roughly, one-quarter of 
that required for steam engines. Under these con- 
ditions, the total saving in space of engines, fuel and 
boilers may amount to 35 per cent. of that necessary 
in a steam-engined vessel. 








In the case of long-distance trawlers, given equal fuel- 
carrying capacity, then the radius of action without 
re-fuelling is four times as great with Diesel engines 
as with steam engines. Thus, whereas the voyages of 
the steam-engined vessel must always be dependent 





| being thus inaccessible, the Diesel-engined vessel can 
j}reach all available grounds with ease. Certain large 
foreign trawlers have actually been away from home 
| four months and more without re-fuelling. There is, in 
addition, the question of the cost of re-fuelling by 
| steam vessels at northern ports: the fuel has to be trans- 
| ported there and the cost per ton may easily be 50 per 
cent. higher than at the home ports. The convenience, 
cleanliness and saving of time in re-fuelling Diesel- 
engined vessels, together with the very large decrease 
in the quantity used, which have already been men- 
tioned in connection with tugs, apply equally to 
trawlers. In addition, it is never necessary to use the 
fish-carrying space for coal in long-distance work, and 
the consequent repairs are eliminated. The reduction 
in the time of preparing for sea is similarly consider- 
able, and is often an important matter. The Diesel 





engine is practically a self-acting machine demanding | extension of the armature shaft, amounting to j in. in the 





|} on the possibility of re-fuelling, many fishing grounds | 


little direct attention, and the engine attendant on 
small vessels is, therefore, available on deck, whereas 
a fireman must be constantly on duty in the stokehold 
of a steam vessel, stoking and cleaning the fires at 
regular intervals. Crew expenses are thus reduced. 
Few data for direct comparison of steam and Diesel 
vessels are yet available, but, through the kindnes of 
|Mr. P. W. Willans, and the Junior Institution of 
Engineers, Table V is given. This shows an interesting 


Taste V.—Comparison Between Steam and Motor 
Drifter for the Yarmouth Herring Fishing, 1934. 


Steam Drifter. Motor Drifter. 














* Proceeds. Proceeds 
a a £s. d. 
Sale of herrings 548 0 8 541 3 8 
Expenses. Expenses. 

| Ss « &. & « d. 
| Commission _ _ 33 78 25 7 5 
Harbour dues al _ 15 14 9 10 4 2 
Water, baskets and salt . 21 8 0 113 6 
Fuel eee pike pnt 112 6 3 38 15 0 
Engine-room stores eee ll 0 6 10 14 8 
Engineer’s wages ... os 27 0 0 —-—-— 
Fireman’s wages ... eve 2112 2 _—_—— 
Cook’s wages eve ees 20 5 6 20 5 6 
Insurance (crew) swe 414 6 *8 15 1 
Cutch and carting ar 8 9 6 410 0 
Extra man bos on 16 6 6 _—_— — 
Food = = eS 3217 5& 39 410 
Total eee ona 315 2 9 159 10 2 
Receipts bas .. 6548 0 8 541 3 8 
Expenses deo ood 3156 2 9 159 10 2 
Balance ... 232 17 11 381 13 6 


* Crew and gear. 


comparison between a steam drifter and a motor drifter 
engaged in 1934 in herring fishing. The details speak 
for themselves, but the saving of fireman’s and 
engineer’s wages may be pointed out, as well as the 
very considerable difference in the costs of fuel, 112/. 
against 391. The balance of expenses over receipts— 
not to be confused with profit—is 3811. for the motor 
vessel against 232I. for the steam vessel. This balance 
is divided proportionately between the owners of the 
vessels and the crews, certain items, such as capital 
charges and repairs to vessel and engine being met by 
the owners. Complete data for an exact comparison, 
therefore, are not given in this table, but, nevertheless, 
the superiority of the Diesel vessel as an earner of profit 
can clearly be deduced from the figures given, even if 
conservative conditions as regards first costs and 
repairs, similar to those made in connection with 
Table III, are assumed. 
(Tu be continued.) 








THE ‘ AUTOFLEX”’ 
BELT-TENSIONING PULLEY. 


On page 73 of our previous volume, we illustrated and 
described an ingenious form of combined automatic 
belt-tensioning and speed-reduction gear introduced by 
Messrs. Wearn’s Autoflex Drives, Limited, 2, Sloane- 
terrace, Sloane-square, London, 8.W.1. The unit, it 
wili be remembered, comprises a belt pulley, pinion and 
spur wheel, the latter being mounted on the input 
shaft of the machine to be driven, and the arrangements 
being such that the resistance to the drive causes the 
pulley to swing round and tighten the belt to an extent 
proportional to the driving effort required. As a result, 
belt slip is avoided and at the same time the belt is 
relieved of tension at light loads, so that its life is 
increased and loss of power arising from unnecessary 
tightness of the belt is avoided. It may be mentioned 
| here that a test carried out at the National Physical 
| Laboratory over a period of 100 hours’ actual running 





time on a 5-h.p. drive of this type gave an efficiency of 
90 per cent. when the gear was cold and of 944 per cent. 
when the gear was warm, the output ranging from 
4-92 h.p. at 99-3 r.p.m. to 5-05 h.p. at 100-9 r.p.m. 
Since our previous article was published Messrs. 
Wearn’s Autoflex Drives, Limited, have developed an 
Autoflex pulley which embodies all the features of the 
Autoflex drive but differs from it in that it is mounted 
on the prime mover instead of on the driven machine. 
The design and construction of the unit are illustrated 
by the sectional drawings reproduced in Figs. 1 and 2, 
page 539, while Fig. 3 shows it mounted on a motor 
made by Messrs. Laurence, Scott and Electromotors, 
Limited, of Norwich, the pulley being removed in this 
illustration to show the internal gearing. The unit 
| illustrated is designed for the transmission of from 3 h.p. 
to 5 h.p., and production at present covers motors up 
to 15h.p. The integral ratio reduction of all models 
| is 4 to 1, which, in conjunction with variation in the 
| pulley sizes, can be anything up to 10 to 1. ; 
| The pulleys are supplied in the form illustrated for 
Laurence-Scott, or other high-grade, motors, the only 
| modification to the standard motor required being an 
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5-h.p. size. 
slightly different form for use with existing motors. 
Referring now to Figs. 1 and 2, it will be seen that the 
end cover plate of the motor is formed with a boss, in 
which is mounted a roller bearing supporting the 
armature shaft. A pinion on the end of the latter 


They can, however, be supplied in a 


gears with gtoothed ring fitted inside the belt pulley, 
which is mounted on ball and roller bearings on a short 
shaft screwed into an arm, the shape of which is best 
shown in Fig. 1, and secured by a grub screw. The arm, 
as will be clear from Fig. 2, is mounted on the boss of 
the end cover, so that it is free to swing about the 
axis of the armature shaft together, of course, with 
the belt pulley. With the arrangements described 
it will be clear that if the armature shaft and belt 
pulley, as drawn in Fig. 1, are rotating in a clockwise 
direction the effect of the driving torque will tend to 
turn the belt pulley in the same direction about the 
armature-shaft axis. If then the belt drive is taken 
off towards the right, the belt will be tightened propor- 
tionally to the load and the advantages above referred 
to in connection with the earlier form of Autoflex drive 
will be obtained. 

An important feature of the design of the pulley is 
that oil seals are fitted, as shown in Fig. 2, at all points 
from which oil could otherwise escape, so that the pulley 
can be safely employed in food factories and other 
situations where oil splashes might damage the products. 
It is claimed also that the relative positions of the motor 
and the driven machine are immaterial and that the 
shortest pessible distance between the shaft centres 
can be used with an ordinary flat belt. 








WIND ACTION ON BUILDINGS. 
By Rosins FLEMING. 
(Concluded from page 434.) 


Mucu use has been made of models in the study of 
wind pressure. A paper of interest on this aspect of 
the subject is entitled ‘‘ Wind Pressure on a Model of 
the Empire State Building,”* by Dryden and Hill. 
This dealt again with model tests of the 1,250-ft. 
building, made on a scale of 1 to 250, in the 10-ft. 
wind tunnel of the Bureau of Standards at Washington. 
The model was made of rolled aluminium plate } in. 
thick except the tower, which was constructed of 
wood. The pressure was measured at 102 stations on 
the model for wind directions from 90 deg. to 180 deg. 
at intervals of 10 deg. and at 135 deg., with wind 





(U.S.A.) Research Paper 





* Bureau of Standards 


No. 525, reprinted from The Journal of Research, vol. x, 
pages 493-523 (August, 1933). 
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speeds of 40 ft. 60 ft., and 80 ft. per second (27 m.p.h., 
41 m.p.h., and 55 m.p.h.). It was found that the 
speed of air rushing by close to the building was greater 
than that of the approaching wind. The anemometer 
of the Empire State Building is actually mounted about 
15 ft. above the top of the mooring tower, and it is 
estimated that the speed recorded is about 23 per 
cent. greater than the true speed of the approaching 
wind. This correction should be applied, therefore, 
to readings of the anemometer on the building before 
making comparison with the model tests. 

The engineer, as the authors of this paper say, “ is in 
most cases more directly concerned with the resulting 
forces than with the pressures themselves and their 
distribution. These resulting forces always involve 
the pressures acting on the opposite sides of the 
subject or object.”” The authors truly remark that 
the forecasting of the wind pressure to which a building 
may be subjected is difficult. “If the structure is 
designed for a very large wind pressure, the cost is 
unnecessarily increased—a matter of concern to the 
owners of the structure. If the design is made for 
too small a wind pressure, the structure is unsafe—a 
matter of concern to those living or working in the 
building and to the general public.” The relation 
between wind speed and wind pressure is also of vital 
interest. 

The authors reached the conclusion that a suitable 
value of the pressure (in pounds per square foot) for 
use in the design of tall buildings is 0-0038 V*, where 
V is the true speed of the approaching wind in miles 
per hour. 

In quite a different category from wind-tunnel 
models is the steel model of a three-panel bent of a 
55-storey building built for work at the Ohio State 
University.* This was on a scale of 1 to 24 and about 
28 ft. high. An unusual feature of the model was that 
it was three-dimensional. The primary object of this 
investigation was to check the Spurr method of design. 
Tests were made with the model lying flat upon a long 
table, the lower end being anchored to a concrete pier. 
The wind loads were applied by dead weights operating 
over pulleys. 
model with record of tests was given in a 30-page 
monograph entitled Tests of a 55-Storey Wind Bent 
(November, 1934), a progress report by the Engineering 
Experiment Station of the Ohio State University in 
co-operation with the American Institute of Steel 
Construction ; the authors are Professors Clyde T. 
Morris and George E. Large, of the University, and 





* “Tall Building Wind Design to be Studied by | 
Model,” by George E. Large and Samuel T. Carpenter, | 
Engineering News-Record, vol. cxii, page 637 (May 17, | 


1934). | 








Fia. 


Samuel T. Carpenter, Research Fellow of the experiment 
station. 

The model was proportioned for Spurr loading, in 
which girder shears play the leading part in the 
determination of moments and stresses. Consequently, 
the report dealt -principally with girder performance. 
One series of tests showed that when loaded in 
accordance with the portal method the bending 
behaviour was nearly the same as when the Spurr 
loading was applied. ‘‘ This shows,” it is stated, 
‘that the performance of a wind bent tends to be 
independent of the particular loading distribution 
assumed, but depends upon how it is proportioned.” 
The summary of the report may be quoted as fol- 
lows :— 

‘Enough data have been taken upon the portion 
of the model so far completed to show that the steel 
model is a very feasible means of determining wind 
stresses, since data secured from it in its present 
regular form check the Spurr-calculated stresses for 
which it was designed. . . . Also, we may consider 
the Spurr method vertified, so far as regular and 
symmetrical bents are concerned, since checks have 
been secured both with experimental data and 
with theoretical slope-deflection calculations. ... In 
designing near discontinuities and irregularities by 
the Spurr method, special treatment must be employed 
in order to have the region perform as desired.” 

A brief outline of the Spurr method may be appro- 
priate at this point, though for a full treatment 
reference should be made to Wind Bracing (1930), 
by Henry V. Spurr. On this subject the third report 
of the American Society of Civil Engineers’ Committee 
states: “‘ The method is based upon the assumption 
that the web system in every panel may be made rigid 
enough to transfer to the columns, at design stresses, 
the vertical increments of wind stress that should be 
delivered to them if the bent is to act as a simple 
cantilever.”* An outstanding characteristic of the 
method is that the tops and bottoms of all columns in 
a storey are maintained under wind loading in a 
straight line. The @ angles, i.c., the angles which the 


A more complete description of the | axis of a member makes with its unstrained position 


at each end, of all girders in a storey are assumed equal, 
also the @ angles of all columns in a storey are equal. 
A vertical section through a transverse bent is a series 





of trapezoids. Each floor thus moves without dis- 
tortion. The allowable limit for side deflection or 
“ drift” set by Mr. Spurr is 0-002 times the height, 
equivalent to about } in. per storeys The girders are 


| designed of such a size that when they and the columns 





* “ Third Progress Report of the Committee on Wind 
Bracing of the American Society of Civil Engineers.” 
See ENGINEERING, vol. cxxxvi, page 592 (1933). 
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bend under wind stress the reverse curvature will come 
at their mid-points. 

A discriminating review of Mr. Spurr’s book,* 
appearing in the Engineering News-Record, stated that 
“the computations are naturally more lengthy than 
those of the Fleming methods, but they differ essen- 
tially from the slope-deflection computations. A 
building consistently designed by the slope-deflection 
theory might have its upper floors out of place, which 
would vitiate the whole system. Mr. Spurr’s treat- 
ment, therefore, although somewhat approximate, is 
closer to the facts than the higher theories for this 
particular type of cases.” 

By the “ Fleming ” methods are meant the conven- 
tional “ cantilever” and “ portal” methods.t The 
present writer, although he has sponsored these methods 
for more than twenty years, did not originate them, 
but rather, modified what he found. Of late he has 
given considerable thought to their limitations, and, 


tentatively, he would not hesitate, if bents are fairly | 


regular and symmetrical, to use the cantilever method 
for a ratio of base to height of 1 to 4, perhaps | to 44, 


or to use the portal method for a ratio of 1 to 34, | 


perhaps | to 4. In the case of monumental buildings, 
the irregular spacing of columns so common in apart- 
ment houses, or the breaking of continuity in columns 
due to assembly rooms in office buildings and ball- 
rooms in hotels, careful study is essential whatever 
method of wind-stress determination be followed. 

The Civil Engineering Handbook, of which Leonard C. 
Urquhart is editor-in-chief, was brought out in 1934, 
and is intended for the use of students. To this 
volume Professor C. T. Bishop contributed a section on 
“Steel Design,” adopting the portal method for the 
determination of wind stresses in many-storied 
buildings. 

‘A New Method for Analysing Stresses due to 
Lateral Forces in Building Frames ” was the subject of 
a contribution by John B. Wilbur to the Journal of the 
Boston Society of Civil Engineerst in January, 1934. 
Mr. Wilbur said the present methods of analysing 
building frames might be divided into two general 
groups. The first group included the methods of least 


work, slope deflection and moment distribution, which | 


took into account the make-ups of the members and 
g°*ve results often referred to as exact, but they were 
tedious in their application and required a high develop- 
ment of technique on the part of the computer. The 
second group of methods included the portal method, 
the cantilever method, the Bowman method and 


variations of same, and d‘d not take into account the | 


make-ups of the members; although simple in their 
application, their results might be greatly in error. 
The author proceeded to present a method lying 
between the two groups. It is based upon the slope- 
deflection method, and hence cannot be regarded as 
an easy one ‘It is approximate,” he says, “ but 
gives much more accurate results than the other 
approximate methods, because it takes into account 
quite completely the make-ups of the members; while 


longer in application than the other approximate | 
methods, it is believed to be definitely shorter than | 


any of the so-called exact methods.” 

A method based on slope-deflection analysis was 
given in a paper entitled 
Deflection and Converging Approximations,” by 
John E. Goldberg, published in the May, 1933, Pro- 
ceedings of the American Society of Civil Engineers 
and later embodied in the Transactions.§ Mr. Goldberg 
claimed that his proposed methods had the merits of 
accuracy, speed, and practicability. A solution is also 
proposed for secondary wind stresses caused by column 
strain. ’ 

“In reality,” the author said, “the action of any 
individual bent may depend quite as much on the 
action of neighbouring bents as it does on the loads 
directly imposed.” The merits claimed of “ speed 
and practicability ” will probably be questioned by 
the average practising engineer, but it is well, never- 
theless, to remember, as was stated by 8S. E. Gorman, 
who took part in the discussion, that 
accepted methods of analysis, whether analytical or 
graphical, have some particular field of usefulness in 
which they excel, and the choice of method best adapted 


to the particular problem at hand is one of the major | 


functions of the structural engineer.” The personal 
preference of the designer will usually decide his choice 
of wind-stress analysis. ‘* However,” as Mr. Goldberg 
stated in his reply to the discussion, “the attributes 
of the various methods should not be overlooked 
completely.” 

“ Effect of High Winds on Grain Sheds” was the 
title of an article by J. D. W. Ball which appeared in 
The Engineer for December 1, 1933 (vol. clvi, page 551). 

Engineering News-Record, vol. ev, page 301 (August 
21, 1930). : 

+ “ Wind Stresses in Many-Storied Buildings,” by 
Robins Fleming, ENGIneeRina, vol. exxv, page 625 (1928). 

t Vol. xxi, page 45. 

i Vol. Ix, Part 2, pages 962-985 (1934). 


“ Wind Stresses by Slope | 


‘most of the | 
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| Owing to the need for grain sheds in the Argentine; An article entitled ““ The Elements of Hydrodynami: 


being removable, they are made very light. A standard 
|type is 16 m. wide with supporting columns in the 
centre, from 40 m. to 100 m. long and 5 m. clear 
height. Trusses are of pitch pine spaced 4 m. apart. 
When a shed is only partially destroyed, this author 
said, it is rare to find purlins on the windward side 
broken, and it would appear from the damage caused 
that the effect of the suction on the leeward side is 
equal to, if not greater than, that of the pressure on 
the windward side. Assuming that the distribution 
of pressure and suction in high winds for a total 
pressure of 50 Ib. per square foot is proportional to 
that obtained on models in a wind stream of low 
velocity, a suction of 22 Ib. per square foot would 
reverse the stresses in members of the truss, but the 
stresses thus indicated are not sufficiently high to 
cause failure. The occasional complete collapse of 


anchored. The dead load is so small that it is not 
sufficiently great to overcome the lifting effect of the 
wind. 

In all methods of determining wind stresses it is 
lalmost invariably assumed that the wind load is 
ES entirely by the steel frame. Dissent from 


this attitude was sounded in an article entitled ‘“‘ Earth- 
quake and Wind Design: Suggested Rationalisation,” 
by Jacob J. Creskoff.* (The writer of this article 
is the author of Dynamics of Earthquake-Resistant 
Structures, a book the basis of an article entitled 
“ Earthquakes and Engineering Design,”’ which appeared 
in these columns in the issue of August 31, 1934.) 
The sub-title of the article in the Engineering News- 
| Record was “ Present Practice of Ignoring Building 
| Walls and Slabs contrary to Common Sense. Simple 
| analysis possible which takes them into account and 
recognises dynamic character of force.” The author 
| said that “a building resembles its frame only remotely. 
| Also, there is no simple relationship and little simi- 
larity between the deflection of a building and its 
frame, for the reasons that the deflections of the 
| horizontal members of the frame are limited by the 
| slabs, and those of the vertical members by the walls.” 
“Clearly,” he proceeded, “the slabs and walls are 
acting in other ways than as just so much dead load.” 
Mr. Creskoff’s article constitutes something of a 
challenge to present methods of design. Undoubtedly, 
| the floor slabs and vertical walls add materially to the 


| rigidity of the building even if they are not considered | 


in calculations for strength. If it were not so, the 
vibration of the upper storeys of a tall office building 
under a high wind would alarm tenants to such a 
degree that they would probably vacate the premises. 
Puzzling questions will arise when it is desired to take 
into account these slabs and walls in designing the 
steel frame. Of first importance, it should be known 
how they are tied together. This information is not 
always available. 

Even when known, it may be difficult to allocate 

stresses so that steel and masonry act as a unit. 
Mr. Creskoff writes, ** When a building is deflected by 
earthquake or wind, the force acts against the mass of 
the building. Assuming that the earthquake or wind 
| force P and moment M have been determined by either 
the statical or the dynamical method ; that the mass 
of the building is concentrated at its floor levels— 
which errs on the side of safety ; and considering the 
floors as horizontal girders that deflect as units, then 
the columns and walls between two consecutive floors 
may be regarded as vertical beams, deflecting equally 
by reason of a concentrated horizontal force P acting 
| on the upper floor, and with end conditions determined 
by the degree of fixity between the vertical beams and 
the floors.” 

In view of the many methods that have been 
presented of determining wind stresses, it may be 
appropriate to quote the following from an article in | 

| Civil Engineeringt (London): * Whatever the mathe- 


| sheds is probably due to the columns being inadequately | 


| Analysis,” by Professor T. R. Loudon, of the University 
| of Toronto,* may be regarded as an introduction to 
|the scientific analysis of wind action. In this the 
| author brought together the various steps to be found 
|in many texts making up a certain type of analysis of 
streamline flow. Partial differentiation, Bernouilli’s 
| equation, equation of continuity, velocity of flow, and 
| kindred subjects are treated. What the professor 
| says of his own field is true of wind action: “ Of course, 
a great amount of design is dependent upon experi- 
mental data; but a true comprehension of what is 
going on can néver be had if the theoretical basis of 
hydronamics is not understood.” 

The second number of the quarterly Journal of the 
| Aeronautical Sciences (vol. i, pages 66-75 (April, 1934)) 
had an article on “‘ Turbulence, Companion of Reynolds 
Number,” by Hugh L. Dryden, in which it was said : 
“* As a matter of fact, it is becoming increasingly clear 


| 


| that in aerodynamic problems we have to deal with a 
|new independent variable whose effects are wide- 
| spread, of considerable magnitude in many cases of 
| interest, and of an importance at least equal to the 
| effects of the Reynolds’ number. Moreover, it appears 

that the effects of Reynolds’ number and turbulence 
| are the expression of one basic phenomenon.” Among 
|the miscellaneous effects of turbulence is cited that 
|the force on thin plates normal to the wind is a 
|function of the turbulence. An increase in the 
turbulence from 0-7 per cent. to 2-3 per cent. has 
been found to give an increase in force coefficient of 
4 per cent. 

It has been observed that in the study of wind 
action the aeronautical engineer is less hampered by 
precedent than the structural engineer. J. Watters 
Pagon, consulting engineer, of Baltimore, Maryland, in 
a number of articles connects aerodynamics with civil 
engineering. In one, entitled “ What Aerodynamics 
can Teach the Civil Engineer,”’+ he gave some results 
for wind flow on flat plates. For the combined pressure 
on the windward side and suction on the leeward side 
and a velocity pressure of 0-002588 V*, he suggested 
a coefficient resistance of 1-11 suitable for circular 
plates, 1-33 for square plates, and 2-0 for long (infi- 
nitely long, to be exact) and narrow plates. With 
assumed velocity of 100 m.p.h. these coefficients give 
pressures respectively of 28-3 lb., 33-4 lb., 51-7 Ib. 
per square foot. “ It must be remembered,” he said, 
“that all these tests apply only to flat plates and not 
|to buildings, which differ materially.” Duchemin’s 
formula for pressure on inclined surfaces he found not 
to agree with more recent tests. In commenting 
favourably on this article a correspondent of the 
Engineering News-Record, Mr.George W. Howe, wrotet : 
“So far as practice goes, the structural engineer has 
no means at hand for correctly converting wind velocity 
to wind pressure.” 

A second article of the series was entitled, “* Vibration 
Problems in Tall Stacks Solved by Aerodynamics.’’s 
Mr. Pagon had had an interesting problem presented 
to him for solution. Two stacks each 11 ft. diameter 
and 140 ft. high above a bell-shaped base 30 ft. high 
and 18 ft. bottom diameter vibrated to an undue 
amount. The observations made were described and 
the author gave his analysis of them and the method 
he took for correcting the excessive vibration, his 
efforts being successful. 

Article III, on “ Drag Coefficients for Structures 
Studied in Wind-Tunnel Model Tests,”|| brought to 
the attention of American engineers an interesting set 
of tests made in the wind tunnel at Géttingen by Prandt! 
and Betz, in which five different girders were tested. 
All had a length of 43 in., a centre depth of 5-71 in., 
and an end depth of 3-25 in., with straight top chord 
and curved bottom chord. Two different areas were 
considered for the normal drag coefficient : (1) called 
A, the actual projected area of all members ; and (2) 
called A,, the total area enclosed by the periphery of 





matical procedure followed, the results of calculations | the top and bottom chords and the end posts. The 


in structural design rest on the assumptions made in | 
fixing working loads and stresses. It may be possible | 
| in the future to evolve from the results of research a | 
|more scientific technique applicable in practice. | 
| Meanwhile, reasonably good results may be obtained 
| from the present technique of design, provided the | 
}empirical factors are wisely fixed.” This is quite | 
| pertinent, for, as the author of the article points out, | 
the skeleton of a steel building is intermediate between 
a pin-jointed and a rigid frame. The analysis of the 
stresses in such a three-dimensional frame is a complex | 
mathematical problem. It is inconsistent to assume 
that beams are freely supported at ends when designing 
for gravity loads and that the same beams are rigidly | 
fixed when designing for wind loads. Moreover, end 
connections of beams in a multi-storey building have a 
varying degree of fixity. 





* Engineering News-Record, vol. 
(November 1, 1934). 

+ “Steelwork in Modern Building Construction,” 
vol. xxviii, pages 250-255 (July, 1933). 





exiii, page 553) 





gives the relation of the solid area to the 


1 
total area and measures the “ porosity.” For the 
first girder, a plate girder, A = A, ; for the remaining 
four, all with open webs, A = 62-4 per cent., 35-4 per 
cent., 43-6 per cent. and 45-8 per cent. of A, respec 
tively. Tested up to wind speeds of 66 ft. per second 
(45 m.p.h.) the average force coefficients for the five 
girders were 1-27, 1-57, 1-65, 1-53 and 1-47, 
respectively. 

The tests in an oblique wind showed how little 
shielding effect there is after the wind is 10 deg. from 


. A 
elation 
relation < 





* The Engineering Journal of the Engineering Institute 
| of Canada, vol. xvii, pages 443-450 (October, 1934). 
| + Engineering News-Record, vol. cxii, 
(March 15, 1934). 
| } George E. Howe, vol. exiii, page 565 (November ! 
1934). 
we News-Record, vol. cxiii, page 41 (July 12 
Engineering News-Record, vol. 
| (October 11, 1934). 
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the horizontal, although for wind oblique in the | 


horizontal plane there is naturally a greater shielding 
effect. 


The title of Article IV was ‘“‘ Wind-Tunnel Studies | 


teveal Pressure Distribution on Buildings,”* and is 
explanatory of its contents. Only the portion dealing 
with “internal pressure” will be cited here. From 
tests on models it was noted that all internal pressures 
were suctions, because the external suctions exceed 
the pressures both in area of surface and in coefficient. 
Quite interesting is the effect of holes of different sizes 
in the sides and roof. With large holes on the windward 
side and roof, there was 0 per cent. to 10 per cent. less 
pressure. With the windward wall entirely removed 
and all holes closed, the internal pressure was + 0-83 q 
to + 0-86q; with the leeward wall entirely removed 
and all holes closed, it was about — 0-12q¢. (Note.— 
q = “stagnation pressure” = $pV*.) A _ practical 
lesson drawn from the study of internal pressure is 
that an impervious roof covering such as tin, felt, 
copper, &c., tears off more readily than a pervious one 
unless provided with relief flaps. 

The choice of details in connecting the wind-stressed 
members of a frame is always important. A paper, 
“The Relative Rigidity of Welded and Riveted 
Connections,” by Professors Young and Jackson, of 
the University of Toronto, stated that one of the 
principal objects of their investigation was to determine 
the relative drift or horizontal moment under wind, or 
other lateral force, of a given storey of a building with 
various types of connections between the beams and 
the columns. The types of connections tested included 
the welded Tee, the welded gusset, and riveted Tee. 
It was found that “ both welded and riveted connec- 
tions designed primarily for capacity wind moment 
developed a coefficient of restraint in excess of the most 
economical value (0-75) required to resist gravity loads 
only. . . . In wind connections either to a column web 
or to a column flange, the top and bottom attachments, 
under capacity reversing load, gave approximately 
equal total longitudinal deformations for each of the 
three types.” As expected, welded connections were 
found in most tests definitely stiffer than riveted 
connections. 

In conclusion, reference may be made to The Journal 
of the Institution of Engineers, Australia, for the year 
1932, in which was published in the August issue 
(vol. iv, page 27) a paper entitled “ An Experimental 
Determination of the Pressure of an Air Stream ‘on 
Model Buildings.” This was by Eric Bertram Richard- 
son and Bryan Harper Miller, and its summary may 
be quoted as follows :— 

“The paper describes experiments made on model 
buildings, of different shapes and under many varying 
conditions of air-stream pressure, in the wind tunnel 
of the aerodynamic laboratory at the University of 
Melbourne. The experiments were made in an 
endeavour to ascertain the pressure and the distribution 
of pressure caused by an air stream acting on a building 
under different conditions, with the object of obtaining 
design data. For this purpose the pressure was 
measured at various positions on the outside of a 
model building and compared with the free air-stream 
pressure. Then values were plotted, and by a double 
graphical integration the mean pressure acting on any 
face was arrived at. 
pressures were converted to force coefficients, the force 
acting in three perpendicular directions, one of which 
was the longitudinal axis of the model. The experi- 
ments show that the total force in wind direction never 
exceeds that on a flat plate, but may approximate it. 
However, the pressure on any individual face may, 


under certain conditions of internal pressure caused by | ‘?' 
n| chips, &c., to the motor. 


openings in the building, be appreciably greater tha 
for a flat plate.” 


| ELECTRICALLY-DRIVEN GEARLESS 
MILLING MACHINE. 





AN interesting milling machine for finishing, rapidly 
and in quantity, small parts, has recently been deve- 
loped by Messrs. Alfred Herbert, Limited, Coventry. 
The machine is made in two sizes of which the smaller 
is shown in the accompanying illustration. In both 
machines the drive consists of a 0-75 h.p. self-contained 
squirrel cage motor, the rotor of which is mounted on 
the spindle, and the speed changes are made without 
the interposition of gears by varying the speed of the 
motor. The control is by a starwheel with a pointer 
moving over a plainly graduated dial. In the machine 
illustrated it will be seen that four speeds are provided, 
viz., 410 r.p.m., 960 r.p.m., 1,465 r.p.m. and 2,495 r.p.m. 
This range is obtainable when a 50-cycles supply is 
available. When 25-cycle current is supplied there are 
three speeds, viz., 440 r.p.m., 710 r.p.m. and 1,465 

















r.p.m. These speeds are provided for both sizes of 





By a process of reduction these | 


machine, the motor being designed for alternating 
current of either two-phase or three-phase and of any 
voltage between 200 and 500. Stopping and starting 
are effected by the speed-change control wheel. The 
main switch and its cover are interlocked in such a 
manner that the current is cut off before the cover is 
removed. The spindle is carried in precision type ball 
and roller bearings and a fan is mounted on it, which, 
in conjunction with protected openings in the end 


| covers, prevents both overheating and the entrance of 


A draw-back collet chuck 
is provided for securing cutters with parallel shanks, 


In the October and November issues (vol. iv, pages while a quick-taper hole in the spindle nose permits 
366 and 395) there also appeared “ Notes on Wind | arbours and taper-shank cutters to be held without 


Pressure,” by H. A. Hunt, Commonwealth Meteoro- | stickin 


From this the following interesting passage | 


logist. 


may be extracted, Mr. Hunt saying that “‘ Presumably | cu 


the engineer wishes to know the maximum wind likely | 


to be encountered at certain heights over certain areas. is given by levers. The knee has a vertical traverse 
attention | of 5 in. and is moved by rack and pinion actuated by 


The meteorologist has not occupied his 


with this problem, being chiefly occupied with the | 2" adjustable hand lever. ) 
Inferences must | in either direction by an adjustable stop. 


analysis of them at a particular spot. 
therefore be drawn from whatever material is available. 


Neither theoretical work nor actual mean speeds give | by 4 chain and weight inside the column. A saddle, 


As shown, the machine is fitted with a side 


g. 
cutter, but a Coventry collet can be supplied for end 


tters having B. and 8S. shanks. 
It will be clear from the illustration that the feed 


can be clamped in any position and is counterbalanced 


much help in assigning values to the maximum likely | having a transverse feed movement of 2} in., is mounted 


to be encountered at different heights.” 
are enhanced in value by an excellent bibliography 


These “ notes” | on the top of the knee, and carries the table, the latter 
and | having a longitudinal feed movement of 4 in., and a 


tables of frequency of maximum wind gusts and wind working surface of 14 in. by 5 in. ; the travel is limited 
pressure at capital cities, the capital cities considered | in either direction by adjustable stops. The saddle and 


being Brisbane, Adelaide, Perth, Melbourne, Hobart, | table are also traversed by rack and pinion with | 


and Sydney. 








* Engineering News-Record, vol. cxiii, 


(December 27, 1934). 

t Canadian Journal of Research, vol. xi (July and | 
August, 1934), See also ENGINEERING, “ Steel Frame- | 
work Connections,”’ vol. cxxxix, page 93 (1935), and “ The | 
Relative Rigidity of Welded and Riveted Connections,” 
vol. exxxix, page 101 (1935). 
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but the feed arrangements differ somewhat. 


| adjustable hand levers. Both have taper gibs and can 
| be clamped in any position. A high degree of machining 
accuracy 
essentially similar in construction to the smaller, | loading device, cycles of alternating torque. 
: The | would very much like to know whether the authors 
| table has a surface of 154 in. by 5] in. with a longi-| had contemplated doing any work on a machine in 
tudinal feed of 9 in. and a transverse feed of 3} in. | 
The vertical traverse is 5 in. and is effected by a hand- | 


is obtainable. The larger machine is 
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wheel operating on a vertical screw. The saddle and 
| table are also traversed by handwheels, in connection 
| with which micrometer dials are fitted. In both 
machines the table can be brought up to with } in. of 
the spindle centre, and each has a single Tee-slot ¥ in. 
wide. A wide tray is provided in both machines. A 
centrifugal cutting-lubricant pump with independent 
motor drive can be supplied with the machines when 
of the column type. This auxiliary cannot, however, 
be fitted when the machines are of the bench type. 











INSTITUTION OF MECHANICAL 
ENGINEERS ; NORTH - WESTERN 
BRANCH. 


A MEETING of the North-Western Branch of the 
Institution of Mechanical Engineers was held at the 
Engineers’ Club, Albert-square, Manchester, on Thurs- 
day, October 17, 1935, at 7.15 p.m., Mr. G. N. Shawcross 
in the chair, when the paper on “ The Strength of Metals 
under Combined Alternating Stresses,” by Dr. H. J. 
Gough, M.B.E., F.R.S., M.I.Mech.E., and Mr. H. V. 
Pollard, A.M.I.Mech.E., was read. We commenced 
to reprint this contribution on page 511 ante, it having 
also been read at the London meeting of the Institution 
on Friday, November 1, while the discussion in con- 
nection with that meeting was reported in our last 
issue, page 506 ante. 

Before throwing the meeting open for discussion, 
the chairman said that he was not quite sure whether 
the authors were presenting to them a novel and 
better way of testing a material and giving them a lead 
in the figures in the paper as to the limits of shear or 
of bending in fatigue, or whether they were suggesting 
an improved type of testing machine which they could 
adapt, and out of which they could try and develop 
and work their own experimental results. Had they 
the idea that some of them might try and work that 
machine in preference to a Wéohler or Stromeyer 
machine about which they knew something? The 
shear stresses seemed to be about 8 tons per square 
inch for the mild steel in the combined stress-fatigue 
experiments. Most engineers, in designing shafts, 
would take good care not to attain a figure of that 
sort, but would use a much lower figure. A glance 
at the analyses of the authors’ samples indicated their 
high quality, and he assumed they were electric steel 
or crucible steels; they were certainly not open- 
hearth steels. Silal, possessing as it did an endurance 
ratio of unity, appeared to be a material of distinct 
possibilities. 

Professor W. Mason said that, of the six specimens 
of Silal iron exhibited, the two halves of two of them 
appeared to be of the same length and the others 
appeared to be slightly different. Was this difference 
in length due to the fact that in the machine the 
bending moment varied from point to point around the 
axis of the specimen? This, of course, would throw 
the point of maximum stress a little distance away 
from the centre of the length of the specimen. The 
authors’ machine was extremely ingenious, and must 
have taken a good deal of thought. The results were 
very interesting, and agreed closely with those of other 
standard machines. It was an achievement to have 
obtained a stationary specimen, and the alternating 
forces were put on in a most ingenious fashion ; more- 
over, the bending and twisting moments could be 
altered at will. The authors’ ellipse would certainly 
prove very useful; it was no use working out the 
resultant shear or the resultant maximum stress when, 
by the use of the ellipse, this calculation could be 
evaded if only one of the stresses, and the ratio of 
that stress to the other one, were known. 

Mr. R. Poole said that engineers could not choose 
perfect specimens, and the authors had shown what 
happened when a specimen was imperfect. In engin- 
eering it was necessary to use keys, hence shafts were 
thus rendered no longer smooth. There were various 





methods for estimating the concentration of stresses in 


| engineering materials, and most engineers were familiar 
| with the photo-elastic method for investigating tension 
The traverse can be limited | or bending problems, and also the soap-film method for 
The knee | examining torsion problems. 


Mr. J. W. Cuthbertson said that the authors had 


| stated emphatically that the machine gave definitely 


plane bending. They had also referred to the problem 
of the automobile-engine crankshaft. He was not an 
engineer, and he was open to correction, but he 
imagined that the most important stresses in such a 
crankshaft were alternating torsion and _ reversed 
bending of the Wohler type. Possibly one might, 
perhaps, construct a machine on the lines of the Wohler 
machine which Dr. Gough had illustrated in his book, 


| and apply to the specimen, in addition to the spring- 


He 


which the bending stresses were of the Wéhler type. 


Mr. J. W. Caldwell stated that the use of rotating 
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out-of-balance masses and springs in resonance was, 
of course, not new, but the adoption of a cantilever 
with what might be termed a variable degree of 
obliquity, to apply the combined stress, was admirable. 
In connection with this arrangement, it would be 
interesting to know if the graduations shown in the 
drawing on the bracket & (Fig. 1, page 513 ante), were 
alone relied upon to obtain the correct angle @, as the 
torque applied would be fairly sensitive to variations 


of that angle, from the nominal, at low values, and 


similarly, the bending moment at higher values of the 
angle. In regard to the results given in Fig. 8 of the 
paper, it might be said that the two ductile steels 
behaved in a perfectly reasonable manner, and proved 
themselves again to be true friends of the engineer. 
Referring to Table LV, the authors commented that 
there seemed to be a slight increase in the fatigue limit 
obtained under plain bending compared with the limit 
obtained with the rotating-bar machine. On the other 
hand, he believed it had been found that under direct- 
axial loading a decrease in the fatigue limit was obtained 
compared with that given in the Wéhler machine. 
That was to say, in the method of loading (direct-axial) 
which gave the lowest fatigue limit the maximum 
volume was explored by the maximum stress, whilst 
in that which gave the highest fatigue limit (plain 
bending) the least volume was explored by the maximum 
stress. The Wdohler results were intermediate, as was 
ilso the proportion of volume explored by the maximum 
stress, It would be interesting to know whether the 
authors considered that this order had any significance. 
In the static tensile tests on the alloy steel used in the 
research the authors had remarked on the peculiar 
fractures obtained, which they described as being 
similar to an end milling cutter. He had noted this 
formation from time to time in a manganese-molyb- 
denum steel having a tenacity of 40 tons to 45 tons per 
square inch. It appeared to be due to radial fissures 
or cleavages which presumably formed at the instant 
of fracture. The formation was very regular and could 
hardly be due to chance effects. 

Mr. R. W. Bailey recalled that some of the first 
fatigue tests had been done in Manchester by Fairbairn 
and Hodgkinson something like eighty years ago. In 
arranging experimental work, continued Mr. Bailey, 
it was always difficult to carry out experiments intended 
to supply information of the maximum utility and at 
the same time to have a maximum value from a funda- 
mental point of view. The authors had had that 
difficulty in presenting their paper. They had given 
the meeting the results of fatigue tests in reversed 
torsion and bending acting synchronously ; this con- 
dition did not often occur in service. However, he was 
quite sure that the authors were right in treating the 
reversed torsion and reversed 
together. This constituted the start from which 
important papers would be given, thus building up a 
rational theory and basis for engineering design. He 
agreed with the authors’ statement that the von Mises 
Hencky criterion could not be accepted to fit cases 
generally. In the case of Silal, which differed very 
considerably from mild steel, he wondered whether the 
endurance ratio found for that material, while it might 
be very encouraging, gave a fundamental picture. If 
materials were looked upon from the point of view of 
the resistance they offered to deformation, and if the 
endurance value were considered in relation to the 
Brinell hardness, Silal fell very considerably below 
the steels tested. 
authors’ opinion in regard to considering some other 
basis from which to view the endurance ratio. He was 
exceedingly interested to see such a comprehensive 
programme outlined by the authors, and would look 
forward to the further work on the subject. Some 


subject of 


nineteen years previously he had examined the question | 


of crankshafts uncer combined bending and torsion, 


and had been quite concerned about the lack of rational | 


information in connection with design based on fatigue 


data. 
available, and, using that information, he had made 


some calculations in relation to various cases of torque 
He had produged a diagram which | 


and bending. 


possessed some quite interesting features. One was 


that a static torque could be added to a reversed bending | 


moment to the extent of something like three times 
the magnitude of the berding moment without altering 
the stress action of the snaft. 
about ten years later, 

Mr. L. W. Schuster said that the experiments provided 
highly useful data to engineers, and he would like to 
congratulate the authors on being the first to establish 
a law enabling the behaviour of ductile material 
subjected to combined alternating stresses to be deter- 
mined. The subject-matter of the paper was of the 
greatest importance, seeing that in the shafts of recip- 
rocating engines and many torms of plant, the stress 
due to a fluctuating torque might readily be appreciably 
greater than the static power torque, and it was there- 
fore a prolific cause of failure. Unfortunately, a 
combination of working stresses generally required 


bending | 


He would like, therefore, to have the | 


A limited amount of fatigue data was, however, | 


This had been confirmed | 
| 
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|rather more data than had been obtained 
| pioneer work, and, as the authors very truly pointed 
|out at the beginning of their paper, there was con- 
| siderable ground yet to explore. Meanwhile, it would 
| be of great service to engineers if the authors could, 
|from their experience, give tentative guidance in 
dealing with the more complex problems. A com- 
paratively simple problem arose in dealing with alter- 
nating torsion. If a fluctuating torque, instead of 
following a simple given law, were made up of two 
harmonic components of different frequency and 
amplitude, and given a simple phase relationship, 
what was the value of the torsional-fatigue range of 
the material compared with its normal value? If the 
more important problem of a reciprocating engine be 
considered, several factors entered into the problem 
ultimately to be solved. First, there were the bending 
stresses, Alternating stresses were certainly provided 
by the action of gravity on such rotating masses as 
flywheels and rotors. The bending stresses set up by 
the normal component of the pressure along the cranks 
were, however, generally more important. The varia- 
tion in the bending moment due to these would 
naturally depend on many factors, but it commonly 
led to a fluctuating stress, varying between a maximum 
and approximately zero. 

With reference to torsion, an alternating torque 
readily resulted from speed fluctuations, and in addition 
to the stress from this, there had to be superimposed the 
stress from the steady unidirectional load torsion, even 
though the value of that might be relatively small. 
The practical problem of combining the bending and 
the torsional stresses thus became very complicated. 
In the combination of these torsional stresses it was 
usual to consider that the stress range was unaltered 
by the superposition of the steady torsional stress, 
provided that the latter did not exceed the value of the 
semi-stress range. In Table II it was interesting to 
note that for the ductile steels the torsional endurance 
ratio was 0-35 and 0-39. This was a very satisfactory 
inerease on the figure of 0-25 often adopted for calcu- 
lations. Perhaps, however, in view of the purity of the 
particular materials, the figures ought to be discounted 
in general application, and it was to be hoped that 
among the materials at present being tested by the 
authors there would be included a mild steel of com- 
mercial quality. In using such figures, allowance had, 
of course, to be made on the calculated stress, 
for concentrations of stresses at fillets, keyways and 
oil holes, where fractures in service were likely to 
take place. The high endurance ratios obtained for a 
seemingly imperfect material such as cast-iron were 
truly remarkable. Again, it was interesting to note 
that the value of the modulus of rigidity was found to 
be 11-4 x 10-* lb. per square inch, against the more 
usually adopted 12 x 10-*, a difference of 7 per cent. 
To those who, in making calculations of stress, merely 
combined the stress due to the maximum bending 
moment, set up by the maximum thrust of the pistons, 
with the stress due to the torque from the maximum 
working load, and after that compared the result with 
the static breaking load of the material, the failure 
of crankshafts might often seem inexplicable. Conse- 
quently, it was too often suspected that there was a 
| fault in the material. The authors’ paper was there- 
fore of particular value in drawing attention to the 
importance of the alternating stresses that were really 
| the important cause of failure. 

Dr. Gough, in reply, said that they had been very 
gratified at the reception given to their paper. In 
reply to a remark by the Chairman, he stated that in 





| Starting their work he had not imagined that they 


would ever get a simple law to cover all materials. 
From a general point of view, and bearing in mind the 
way in which materials were built up, they would not 
expect to get a single law. It might turn out that in 
certain typical arrangements of microstructure they 
might get two or three laws, and, for that reason, they 
had chosen a number of steels having different micro- 
structures. Professor Mason had raised the question 
of Silal specimens not breaking in the centre. 
true that the bending moment was not uniform. The 
specimen had not got a very long parallel portion, and 
they had not noticed any decided liability for it to 
fracture at the point of maximum bending moment. 
| The actual position, to within, say, ;; in. was rather 
a matter of chance. They had used solid specimens 
in the present research, but since, they had carried out 
work on hollow specimens of the same materials and 
had obtained ellipses with different constants. Mr. 
Bailey had raised a point that they had in mind. He 
said that they had taken the material in a very simple 
form. They had purposely done that, and he would 
like to suggest that the right way of tackling the 


subject was to take it in its simplest form and then | 


endeavour to find out the factors which were operating. 
The next stage would be to put into their specimens 
such stress concentrations as obtained in service. 
Mr. Cuthbertson had asked whether they were con- 
sidering using something approaching the Wohler 


It was | 


_[Nov. 15, 1935. 





in this! specimen, in which the stress all round circumferenc: 


was uniform. They were not. The experiments indicated 
that there was not much difference between plain 
bending and the Wohler test. It would have been 
very difficult for them to have made a combined-stress 
machine in which the specimen was being stressed all 
round the circumference. In regard to Silal, Mr. Bailey 
was quite right in saying that they should not attach 
too much importance to the value of unity for the 
endurance ratio. It was not that the material was 
so very good that it gave the ratio of unity, but that 
its tensile strength was low. 

The result Mr. Bailey had predicted, namely, that 
a very considerable torque could safely be added to a 
reversed bending moment, had been confirmed later 
by Lea. Previous to that it had been confirmed in 
Japan. Since then it had been further confirmed 
They were fully aware of the enormous field there 
was to be covered. It was not by any chance a fluk: 
that they had started on this particular case; the 
whole thing had been reviewed, and the possibilities of 
combining fatigue stress in relation to the needs of the 
engineer were absolutely enormous. They were hoping 
very shortly to start on the more general case to which 
Mr. Bailey had referred. 








CATALOGUES. 


Induction Motors, Motor Generators, &c.—Six new 
catalogue sections have been issued by Messrs. Higgs 
Motors, Limited, Witton, Birmingham, 6, dealing with 
induction motors of the slip-ring and squirrel-cage types, 
motor generators, medium size battery-charging sets 
and small electric tools, such as bench grinders, and 
bench drilling machines. 

Tachometers.—Messrs. The Lunken Company, Limited, 
35, Great Dover-street, London, 8.E.1, in a recent 
catalogue, not only show the great variety of forms in 
which they supply their Unique magnetic tachometers, 
but also reproduce a National Physical Laboratory 
report on them, dealing with their accuracy under 
various temperature conditions. 

Heat Treatment.—The house journal of Messrs. Wild- 
Barfield Electric Furnaces, Limited, Elecfurn Works, 
North-road, Holloway, London, N.7, entitled The 
Wild-Barfield Heat Treatment Journal for September, 
contains articles on a new bright tempering and nitriding 
equipment by Mr. G. H. 8. Grene, and one on pyro- 
meters in industry, by Mr. Charles E. Foster. 

Electric Heating.—Attractive electric fires of the 
portable, reflector, and wall type, are illustrated in colour, 
as well as described, and their details specified, in a 
— sent by Messrs. The English Electric Company, 

imited, Queen’s House, Kingsway, London, W.C.2. 
Accompanying lists deal with small electric cookers, 
irons, and a small drier for light articles. 

Electric Lamps.—A new series of publications received 
from Messrs. The British Thomson-Houston Company, 
Limited, Crown House, Aldwych, London, W.C.2, con- 
cerning Mazda lamps, afford information on the firm's 
various types, including clear, pearl, opal, neon, coloured, 
gothic and newel. Light tubes are made in many colours, 
and in a number of different shapes, as well as straight. 

Demonstration Galvanometer.—The subject dealt with 
in progress sheet number 9, issued by Messrs. H. Tinsley 
and Company, Werndee Hall, Stanger-road, London. 
S.E.25, is a portable demonstration galvanometer for 
service in the lecture room or elsewhere. A ballistic 
or critically damped type of galvanometer can be supplied, 
and the movement used will work satisfactorily in any 
approximately horizontal position. 

Waste-Heat and Donkey Boilers.—Thimble-tube boilers, 
with spiral gas flow through the nests of tubes, are 
referred to in literature received from Messrs. Spanner 
Thimble Tube Boilers, Limited, 9, Billiter-square, 
London, E.C.3. Their use is advocated in the form of 
donkey boilers for steam raising, as waste-heat boilers 
in all types of service, and for central heating and 
domestic supply boilers. 

Internal Isolation Switchgear.—Messrs. Switchgear and 
Cowans, Limited, Old Trafford, Manchester, has sent a 
descriptive catalogue section on their duplicate ‘bus bar 
metal clad, compound-filled internal isolation switchgear. 
In this the two-position breaker method of off-load 
‘bus bar selection is adopted. Constructed in self 
contained units, it is possible to group together any 
number to control the circuits. 

Small Tools and Workshop Supplies.—The 1935 edition 
of the general catalogue of small tools and — which 
Mesers. Buck and Hickman, Limited, 2-6, Whitechapel- 
road, London, E.1, have just published is likely to 
prove a useful reference book on account of its compre- 
hensiveness. Dealing solely with small tools (a separate 
| catalogue being issued to cover machine tools), it runs 
}to 1,158 large pages, apart from the supplementary 
| 75 pages of index, &c., and it is difficult to discover any 
| item of workshop equipment that has been omitted. 
| Radial Travelling Cableway.—A reprint of a descrip- 
| tion of a radial travelling cableway, at the quarry of the 
| Croft Granite, Brick and Concrete Company, Limited, 
Croft, near Leicester, has been received from the makers 
| Messrs. John M. Henderson and Company, Limited 
King’s Works, Aberdeen. The span of the cableway 's 
1,238} ft. and the length of track for the travelling ta 
carriage is 1,500 ft., the angle through which th 
main cable can be set being 70 deg. The load for which 
the cableway is designed is 6 tons. 
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Nov. 22, 1935.] _ 
THE PUBLIC WORKS, ROADS AND 
TRANSPORT EXHIBITION. 


Or the four major technical exhibitions held this 
autumn, the Public Works, Roads and Transport 
Exhibition, at the Royal Agricultural Hall, Islington, 
ought to make the most general appeal. Visitors 
to one of the others seek, primarily, luxurious and 
speedy means of transport; in another transport 
is regarded from its commercial aspect—the econo- 
mical and rapid way in which goods can be moved 
about. The third exhibition concerns, chiefly, 
the engineer and shipowner. The material to be 
wen at the Public Works Exhibition, to give it its 
abbreviated title, touches, on the other hand, many 
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| plays is so wide and the several sections are all 
represented in about equal proportion, It may 
be noted, however, that the tendency for the crawler 
track to displace the wheel, particularly in the larger 
machines, shows no signs of decrease, whilst the 
substitution of the heavy-oil engine for the petrol 
engine as a power unit seems to be increasing. A 
certain amount of overlapping is evident in such 
classes of machinery as stone crushers and concrete 
mixers, but perhaps the very keenness of com- 
petition results in more careful attention being paid 
to detail than was formerly the case, and provides 
a greater range of choice and closer conformity 
to particular local requirements. 

In proceeding to describe the exhibits, it is not our 
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Fies. 1 anp 2. 
aspects of the ordinary citizen’s daily life; for| 
example, the construction of roads, their lighting, 
safety, and cleansing; the storage of water in 


reservoirs, its distribution and its purification by 
filtration and other treatment; sanitation, and 
so forth. The ratepayer ought to know something 
about these things; he may, some day, as a member 
of a Local Authority, have to account for the 
way in which public money has been spent, why 
the local dust carts scatter their contents on the 
streets, why those streets are so badly lighted and 
have such a defective surface, or why the municipal 
swimming bath gives the doctors more work. The 
Public Works Exhibition provides a great measure 
of education in such matters. 

There is much, too, to be learned by the engineer 
generally, although, of course, the municipal and 
‘ounty engineer and public-works contractor are 
specifically catered for. In this connection, it 
may be noted that the conferences, referred to 
elsewhere in this issue, which take place daily 
during the time the Exhibition is open, viz., from 
Monday, November 18, to Saturday, November 23, 
can hardly fail to be of real service to the 700 
delegates attending them. It may here be re- 
marked that the conferences, in conjunction with 
the Exhibition, provide an excellent opportunity 
for all concerned to study both the theoretical and 
practical aspects of the problems arising in the 
course of their work. 

Comments on the exhibition as a whole can 


intention to deal with them all, or to imply that 
particular machines are the best of their class shown, 
our aim being rather to place on record new develop- 
ments or at least those which have not hitherto 
been described in our columns. On this plan we 
begin by commenting on a prominent exhibit on 
the stand of Messrs. Broom and Wade, Limited, 
High Wycombe, Bucks. This is a new two-stage 
double-acting air compressor, and is illustrated in 
section in Figs. 1 and 2, above. The machine has an 
intercooler between the stages, and is designed to 
deliver 960 cub. ft. of air per minute at 100 lb. per 
sq. in. pressure when driven at 360 r.p.m. The 
cylinders are, respectively, 10-in. and 20}-in. 
diameter, with a stroke of 9 in., and at the output 
mentioned requires about 190-h.p. The general 
arrangement follows the customary practice for two- 
cylinder vertical compressors, but the detail design 
possesses several features of interest. The valves are 
of the plate type, contained in chambers on the sides 
of the cylinders, and are completely water-jacketed. 
By this means the whole of the cylinder head can be 
water-cooled, the head forming a direct extension 
of the cylinder jacket. A high efficiency is claimed 
for the free circulation thus obtained, in conjunction 
with the large tubular intercooler, with the resultant 
advantages of low temperatures of the air and the 
cylinder walls, improved lubrication, and economy 
in power required for driving. 

All bearings and guides are lubricated under 
pressure from a valveless plunger pump situated 





only be general, as the field covered by the dis- 


between the cranks and driven from the crankshaft. 











| The oil supply to the cylinders is provided by a mech- 


anically-operated sight-feed lubricator, belt-driven 
from a pulley on the end of the crankshaft, the 
quantity thus being automatically adjusted to suit 
the running speed. The crankshaft and connecting 
rods are of high-tensile steel, drop-forged, the con- 
necting rods being forked, with marine-type big- 
ends, and the crosshead pin working in a bronze 
bearing. Four split bearings, adjustable for wear 
support the crankshaft, and a separate pedestal 
bearing is provided outside the flywheel, which is 
grooved for a multiple-V belt drive in the case of the 
machine exhibited. Alternative direct drive by 
electric motor or otherwise can be arranged at 
option. Large crankcase doors render the working 


Fig.2. 
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960-Cus. Fr. Two-Stage Arr Compressor; Messrs. Broom anD WADg, LIMITED. 


parts readily accessible. The TS type, as the range 
is designated, is made in six standard sizes, of 
capacities from 320 cub. ft. to 2,500 cub. ft. of free 
air per minute, delivered at 100 lb. pressure. 
Messrs. Broom and Wade, Limited, are also show- 
ing a selection of portable sleeve-valve compressing 
sets, and a number of small and medium-capacity 
stationary machines. Pneumatic tools for contract- 
ing and civil-engineering purposes, also to be seen 
on their stand, include concrete breakers, picks, 
spades, hand hammer drills, rammers, and trench 
pumps. As typical of these appliances we illustrate 
a concrete breaker and a pneumatic rammer, as 
used in road construction. The concrete breaker, 
shown in Fig. 3 on page 544, is designed for heavy 
duty. It is 28 in. long, and weighs 70 1b. It hasa 
cylinder 2y',-in. bore and 44-in. stroke, and the air 
distribution is controlled by a spool valve, claimed to 
give complete freedom from counter pressures, and 
enabling 1,450 full-power blows per minute to be 
delivered. Some reduction of power is unavoidable 
when an exhaust silencer is fitted, but even so, it 
is stated, this tool broke out 100 sq. ft. of concrete 
in 42 minutes, on a recent test. The Broomwade 
pneumatic rammer, an illustration of which will 
be found in Fig. 21, Plate XX XVIII, is thrown 
by compressed air to a height of some 15 in., 60 to 70 
times per minute, and falls by its own weight, which 
is 140 lb. The blows are, therefore, of sufficient force 
to consolidate loose material to a considerable depth. 
The machine is designed to operate with an air supply 
at 80 lb. per sq. in. pressure, controlled by a throttle 
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Fie. 3. Concrete BREAKER ; 
Messrs. Broom AnD WADk, Fias. 4 anp 5 
LIMITED. 


lever to be seen below the left handgrip, the con-; pressure cylinders, in two sets side by side and {| bushes, whitemetal-lined. 
sumption being 30 cub. ft. of free air per minute. | working on two cranks. All the deliveries mentioned are fitted with four rings, the lower two rings, 
In highway development and similar contract | are ‘* actual,” at a pressure of 100 1b. per square inch, | which act as oil wipers, being slotted circumferenti- 


work, which often proceeds in advance of a main 
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Fig. 4. 
123-Cus. Fr. Moror-Driven AIR COMPRESSOR ; 


| which is the normal rating for continuous duty, but 
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Fie. 5. 
Messrs. [NGERSOLL-RaND Company, LIMITED 
The 


cast-iron pistons 


ally to minimise oil leakage. Lubrication is by 


water supply, the provision of cooling water for|the Motorcompressors can also be supplied to | splash from a sump maintained at a constant oil level 


portable air compressors may become a problem of 
some difficulty and, even when obtainable, water- 
cooling is attended with risk in frosty weather on 
outdoor machines. About 18 months ago a two- 
stage compressor with radial cylinders was intro- 
duced by Messrs. Ingersoll-Rand Company, Limited, 
165, Queen Victoria-street, London, E.C.4, in which 
the difficulty was avoided by relying entirely upon 
air for cooling purposes, and this machine, known 
as “ Type 40,” is being exhibited for the first time 
in the present Exhibition, both as a portable engine- 
driven unit, and in its latest form, the ‘ Motor- 
compressor,”’ in which the drive is by an electric 
motor attached directly to the compressor crank- 
case. 

The “ Type 40 "’ compressors were the subject of 
an illustrated article in 
of their introduction,* and readers are referred to 
this for full details of the automatic 
equipment, but it may be convenient to recapitulate 
some particwars of the construction as carried out 
in the later models on the Ingersoll-Rand stand, 
which comprise one machine of 95 cub. ft. per 
minute capacity, driven by a petrol engine and 
mounted on road wheels; one of 130 cub. ft. 
capacity similarly mounted and driven by a low- 
compression spark-ignition oil engine, operating on 
the Hesselman principle ; another of the same size 
mounted on crawler tracks ; and the self-contained 
‘** Motorcompresso-."" The compressors have two 


our columns at the time | 


control | 


| deliver at pressure up to 125 lb. per sq. in. gauge. 


two views of the larger of the two sizes of three- 
cylinder Motorcompressor made. It is designated 
the 2—25 model, and has a piston displacement of 
153 cub. ft. per minute and an actual delivery of 123 
cub. ft. at 100 1b. per sq. in. when driven by a 25-h.p. 
motor at 690 r.p.m. The two low-pressure cylinders 
are 7-in. bore and the high-pressure is 5}-in. bore, 
all having a stroke of 5 in. It will be noted that the 





| which is often exceeded by vertical compressors of 
the type hitherto common. The air intake is 
through a silencer and filter, mounted, with an 
unloading valve below, upon the branched inlet pipe 
connecting the two low-pressure cylinders. After 
the first stage of compression, the air passes to the 
air-cooled intercooler of the radiator type, with 
independently “detachable elements, behind which 
| is a six-bladed fan carried on an extension of the 
crankshaft. From the intercooler the air passes to 
|the central cylinder in which the second stage of 
| compression is performed. The cylinders, with their 
detachable heads containing the valves, are pro- 
vided with deep cooling fins, and although air is 


| 
| 
the only cooling medium for the whole machine, the | 


| combination of two-stage compression and effective 
| intercooling is stated to give a valve working tem- 
perature from 150 deg. F. to 200 deg. F. lower than 
that of the valves in a single-stage watercooled 


The illustrations, Figs. 4 and 5, on this page, give | quantity in the crankcase. 


piston speed is well below 600 ft. per minute, a figure | 


| irrespective of the normal variations in the total oil 
Assuming perfect inter- 

cooling, two-stage compression shows a theoretical 
| power saving of 15 per cent. as compared with 
| single-stage compression. The Ingersoll-Rand Com- 
| pany state that the Motorcompressor does show an 
| overall saving of 15 per cent., of which 12 per 
cent. is attributed to the more efficient cycle, and 
| the remaining 3 per cent. to improved design of 
| bearings, cylinders, and valves. 

Of the engine-driven compressor sets the most 
novel is the ‘* Crawl-Air ’’ portable unit, which trans- 
ports itself by means of crawler tracks, gear-driven 
by two air motors with individual control. The 
motors, moreover, act as effective brakes, so that 
'the machine will not run away on a steep inclin 
| even with the engine stopped. The machine is stable 
| laterally as, owing to its low centre of gravity, it can 
|be run along a sloping bank without overturning, 
provided the angle does not exceed 45 deg. A side 
| view of the machine is given in Fig. 9, Plate X X XVI. 
| the side covers being removed. The power unit in 
this case is a four-cylinder oil engine, but a petrol 
engine can be alternatively fitted. The rear view, 
given in Fig. 6, page 545, shows the driving platform 
and hose connections at the back. The machin 
can be moved in either direction over rough 
ground, can turn on its own axis, climb a gradient 
of 1 in 2}, and load itself on to a railway truck. 
|It has been found particularly useful in railway- 





low-pressure cylinders and one high-pressure cylinder | compressor of equivalent output. As a result the | track work, as the overall width is such that It 


the latter being placed on the vertical centre line, 


| valves are notably free from carbon and maintain 


|can travel between the rails or in the 6-ft. way. 


with a low-pressure cylinder disposed on each side | their efficiency over long periods of continuous |and the output is sufficient to operate a number 


at an angle of 60 deg.; the three connecting-rods 
are coupled to a common crankpin. This arrange- 
ment applies to the engine-driven units of capacities 
of 57-5, 102, and 152 cub. ft. per minute, and 
Motorcompressors, of 90 cub. ft. and 123 cub. ft. 
In the larger sizes, having deliveries of 204 cub. ft. 
and 304 cub, ft. in the case of engine-driven models, 
and 181 oub. ft. and 249 cub. ft. for the Motorcom- 
pressors, there are two high-pressure and four low- 


* See ENGINEERING, vol. cxxxvii, page 595 (1934). 


lrunning. It should be mentioned that the valves 
are of the makers’ “ cushioned "’ type, consisting of 
concentric rings of stainless steel bearing on ground 
seats when closed and lifting into a recessed stop 
plate or keep in which a certain amount of air is 
trapped to give a cushioning effect. 

The driving-motor stator is spigoted into the 
compressor crankcase to ensure correct alignment, 
and the rotor is mounted directly on the extended 
crankshaft, which is carried in Timken roller bear- 
‘ings. The connecting-rod split big-ends have steel 





of tampers or other track tools, or pneumatic 
tools for bridge and building work, &c., simul- 
taneously. The machine exhibited has a delivery 
capacity of 130 cub. ft. per minute. 
Messrs. Marshall, Sons and Company, Limited, 
Britannia Iron Works, Gainsborough (lately pur 
chased by Messrs. Thos. W. Ward Limited, Albion 
Works, Sheffield), are exhibiting a light and a heavy 
motor roller as typical of their standard ranges. 
which extend from 2 tons to 12 tons weight. The 





smaller roller, made in two sizes, weighing. 
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respectively, 2 tons and 24 tons, is designed for such 
light work as rolling footpaths and sports grounds, 
or for patching purposes, and is driven bya petrol 
engine of 12-8 brake horse-power. It is of quite 
recent introduction, but, having been illustrated 
and described on page 667 of ENGINEERING, June 21, 
1935, need not be dealt with here. 

The larger roller, illustrated in Fig. 11, Plate 
XXXVI, is Diesel-engine driven, and is the 10-ton 
model of a type which is made in sizes of 6 tons to 
12tons. The main frame, in the design of which a 
low centre of gravity and great rigidity have been 
governing factors, is formed of two steel plates braced 
at the rear end by the built-in water tank supplying 
the sprayers, and attached at the front end to the 
casting forming the steering head. In addition, 
the frame members are centrally supported by a 
strong stay plate. Brackets for the gearbox and 
back axle are fitted into bored and turned facing 
plates. 

The gearing provides three speeds both forwards 
and backwards, of 1-25 m.p.h., 1-75 m.p.h., and 
3-3 m.p.h., respectively. With the exception of the 
final drive, all the gearing is contained in a dust- 
proof oil-bath gearbox and, including the four-pinion 
differentials, has teeth machine-cut from steel 
blanks. Power is taken from the first cross-shaft in 
the gearbox and transmitted through Ferodo-lined 
mverted cone clutches to a fixed main axle in the 
standard models, or to a ‘‘ Marshall ’’ cambering 
axle, which can be fitted at an extra charge. A 
scarifier of the Allen type is fitted, sliding on a 
frame directly attached to the roller and rigidly 
stayed to the main axle, and capable, it is 
stated, of scarifying the full width of a narrow 
toad without changing the direction of the roller. 
The power unit is a three - cylinder four - stroke 
solid-injection Gardner engine, developing 34 brake 
horse-power and using heavy fuel oil. The engine is 
cold-starting, no auxiliary starting gear or cartridge 

ing required. The cooling water is pump-circu- 
lated through the vertical tubular radiator, which 
is provided with a fan, and other equipment includes 
an enclosed governor, an air cleaner, and fuel filters 
between the supply tank and the engine. 

The Marshal] divided axle, referred to above as 
an optional fitting on the 10-ton roller, can be applied 
to all sizes from 6 tons upwards, and also to the 
makers’ “ Universal’ steam rollers. Details of 
the construction are shown in the section, Fig. 7 





130-CuB. Fr. Se_F-PRoPELLED AIR COMPRESSOR ; MESSRS. 
INGERSOLL-RAND CoMPANY, LIMITED. 
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Fie. 8. PNeEuMATIC 


on this page, from which 
it will be seen that the 
assembly comprises two 
half-axles with trunnions 
at their mid-length on 
which they can move in a 
vertical plane. The inner 


|ends, of spherical form, are supported in a hous- 


ing which can be raised or lowered by a worm 
and wheel rotating a screwed sleeve carried on a 
horizontal ball thrust bearing. By this means the 
centre lines of the two half-axles can be angularly 
adjusted to each other, and the road wheels 
correspondingly inclined inwards for super-elevation 
of the road surface, outwards to suit any desired 
concave camber, or set with their planes parallel 
for flat rolling. The camber can be varied from 
level to 1 in 24, and the axle is provided with 
a graduated indicator giving the correct settings 
for level, and for cambers of 1 in 96, 1 in 48, 
1 in 32, and 1 in 24, The operating handle is 
detachable, and its removal from the end of the 
worm automatically locks the gear at the given 
setting. Ordinary roller rims are given a certain 
initial camber to suit average conditions, and are 
therefore liable to damage the road surface if 
employed to roll a road with concave super-elevation, 
by cutting with the outer edges. With the divided 
axle the rolls can be adjusted to the particular road 
section, and readily altered as the conditions may 
require. 

The exhibit of Messrs. Sir W. G. Armstrong 
Whitworth and Company (Engineers), Limited, 
Scotswood Works, Newcastle-upon-Tyne, 1, consists 
of three portable air-compressing sets and a repre- 
sentative collection of contractors’ and engineers’ 
pneumatic tools. Two of the compressing sets 
are each mounted on two pneumatic-tyred road 
wheels, so that readiness of transit by towing behind 
a lorry is secured. The larger of the two sets, 
which has a compressor displacement of 150 cub. ft. 
of air per minute, is suitable for working three 
concrete breakers or the equivalentin other forms of 
pneumatic tools. It was fully described and illus- 
trated in ENGINEERING, vol. cxxxviii, page 648 (1934). 
The smaller set, known as type 65, is generally 
similar in design, but has a compressor displacement 
of 130 cub. ft. per minute, and is suitable for two 
concrete breakers or the equivalent. The power unit 
consists of a four-cylinder Dorman type compression- 
ignition engine developing 28 brake horse-power at 
1,200 r.p.m. The cylinders are 90 mm. in diameter 
by 120 mm. stroke. The engine is coupled to the 
compressor by a centrifugal clutch, which allows 
the engine to run freely up to 350 r.p.m., at which 
speed it engages automatically and takes up the 
load. The compressor is of the two-cylinder single- 
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stage type with cylinders 5 in. in diameter by 
4-8 in. stroke. The maximum working pressure is 
100 lb. per square inch, and the unloading gear is 
the same as that of the set already described. The 
receiver has a capacity of 6 cub. ft., and the fuel 
tank holds 14 gallons of oil. The remaining set is 
of the same size and type as that first referred to, 
but is mounted on four pneumatic-tyred spring- 
suspension wheels. 

Of the pneumatic tools we illustrate one, viz., 
a type 142 clay digger, in Fig. 8, above. This 
is of very simple construction and is therefore 
suitable for rough usage. No valves, other than 
the trigger-operated control valve, are employed. 
The piston is of the differential type. As shown in 
the illustration it is at the end of the outward 
stroke, and the port in front of the hammer end 
is open to the supply pipe, assuming the control 
valve to be open. The piston is returned to the 
end of the inner stroke by air pressure on the 
hammer, the other side being open for a short 
time to the exhaust through the port behind the 
hammer. The return motion subsequently closes this 
port, the air entrapped in the cylinder then acting 
as a cushion. At the same time, the air supply is 
cut off by the end portion of the piston. Further 
return movement opens the exhaust port to the 
other side of the hammer, and brings the reduced 
part of the piston into the small cylinder. The air- 
admission port seen at the topis then uncovered, the 
air finding its way through the annular opening thus 
formed to the back of the hammer, when the forward 
stroke takes place. The construction adopted makes 
possible the employment of a relatively large effec- 
tive diameter with a short piston stroke, thus 
obtaining a strong blow and heavy piston, which 
characteristics are particularly suitable for digging 
in a soft material such as clay, The body of the 
tool is a drop forging, to which the handle portion 
is bolted by an oval flange. The conical control 
valve is easily re-ground should it become pitted, 
and may be fitted with an inside trigger, as shown, 
or an outside one if preferred. A comfortable grip 
is provided, and as the tool is well balanced and 
weighs only 25} lb. complete with its spade, it 
can be conveniently used in the overhead position 
in tunnelling operations, &c. The number of blows 
delivered ranges from 1,500 to 1,700 per minute, 
the consumption being 30 cub. ft. of free air per 
minute at a pressure of 100 lb. per square inch. 
Shock, when waste blows are given, is prevented by 
a deep rubber buffer, on which a collar on the 
spade shaft strikes. The buffer is held in a screwed 
retainer and the collar, moreover, prevents the 
spade or pick from being ejected. The other tools 





comprise concrete breakers, demolition tools and 
Chipping, caulking and scaling 


backfill rammers. 
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hammers, grinders, &c., are also shown, together 
with a range of new light riveters for constructional 
work and some new types of rotary air drills with | 
capacities ranging from } in. to 1} in. 

A number of the machines exhibited by Messrs. 
John Fowler and Company (Leeds), Limited, 
Leeds, 10, are fitted with the Fowler-Sanders Diesel 
engine. This was described and illustrated on 
page 33, ante, and thus, though recently introduced, 
hardly calls for further comment. The Four-forty 
crawler tractor fitted with it, and shown in Fig. 10, 
Plate XXXVI, is one of the firm’s latest develop- 
ments. It follows, generally, the lines adopted in 
Messrs. Fowler’s smaller tractors, dealt with pre- 
viously in these columns, and has been introduced 
to meet a demand for a machine of a power between 
them and the larger sizes. The engine has four | 
cylinders, 4}-in. bore by 6}-in. stroke, and the power 
developed by it when the tractor is in bottom gear 
provides a drawbar pull of 7,000 lb. The speed in 
this gear is 1-81 m.p.h. Two other forward speeds 
are provided, viz., 2-57 m.p.h. and 3-54 m.p.h., at 
which the drawbar pull is 5,000 lb. and 3,500 Ib., 
respectively. The reverse speed is 2 m.p.h. The 
track shoes can be supplied in any width between 
11 in. and 24 in. to suit individual requirements, 
and the ground pressures at these extremes range 
from 7-6 lb. to 3-6 lb. per square inch. The 
drawbar height is 13} in., and the ground clearance 
is 8 in. A power take-off and belt pulley can be 
fitted when required. The chain gear seen in the 
illustration is only fitted when the tractor is used 
for cultivation purposes, and does not form part 
of the normal equipment. It is an hydraulically- 
operated device for lifting any implements clear of 
the ground whilst turning at the headlands. A 
larger tractor with a six-cylinder engine, and 
capable of giving a drawbar pull of 13,700 Ib. in 
low gear, is also shown. This machine has six 
forward speeds and two reverse speeds. Among 
the other exhibits is a trailer-type gully emptier. 
A motor-driven machine of this class was shown at 
the last exhibition, and was dealt with in ENGINEER- 
ING, vol. exxxvi, page 539 (1933). This had a wheel- 
base of 11 ft. and a turning radius of 22 ft. The 
present vehicle, being towed by a Scammel 
“* Mechanical Horse,” is even more suited for work 
in narrow streets with sharp corners, and in confined 
areas, as it can be completely turned in a 16-ft. circle. 
The engine and pump for creating the vacuum by 
which the machine operates is carried on the trailer 
frame. The tipping gear for the sludge tank is 
hand-operated. 

The chief new exhibit on the stand of Messrs 
Atlas Diesel Company, Limited, New Oxford House. 
Hart-street, London, W.C.1, is the portable air-com- 
pressor set shown in Fig. 12, Plate XXXVI. The 
compressing unit is noteworthy in having the 
six-cylinder Diesel engine and the three-cylinder 
compressor combined in a single casting. When 
running at a speed of 925 r.p.m., the compressor 
piston displacement is 250 cub. ft. per minute, 
with a maximum delivery pressure of 100 Ib. per 
square inch. At full load the engine develops 
slightly over 38 brake horse-power. It is of the 
two-stroke cycle solid-injection type. The cylinder 
scavenging air is supplied from the lower side of the 
compressor pistons, a construction which, it is stated, 
both simplifies and reduces the number of working 
parts necessary. The efficiency, it is claimed, is 
higher than with the more usual arrangement, and 
the air is delivered at a low temperature and is 
particularly free from oil and moisture. The large 
number of engine cylinders, by enabling effective 
balancing to be carried out, reduces vibration 
considerably and the set runs relatively quietly. 
It will be noticed that the ordinary starting handle 
is fitted under the radiator. The more normal 
course is, however, to start the engine by means 
of an electrically-heated device operated by current 
obtained from the storage battery seen near the 
air receiver. The battery is charged from a small 


| other standard supply. 


The overall dimensions are approximately 10 ft. 6 in. illustrated in ENGINEERING, vol. cxxxix, pave 568 


long by 4 ft. 10 in. wide, The total weight is about 
45 cwt. 

A small semi-portable electrically-driven air-com- 
pressing set is shown in Fig. 13, Plate XX XVII. 
This has a capacity of about 11} cub. ft. of free 
air per minute, at a working pressure of 50 Ib. 
per square inch. It is intended to operate a single 
light pneumatic tool in situations where a supply 
of current is available. As will be seen, the com- 
pressor consists of two opposed air-cooled cylinders 
with a common air receiver below. The pistons 
are crank-driven from the spindle of a small motor 
which is fitted with plug connections for the supply 
cable, main switch, &c. ‘The standard set has a 
motor wound for 220-volt, three-phase, 50-cycle 
current, but can be fitted with one suitable for any 
The type of tool used is 
seen in the foreground. The set is mounted on a 
baseplate fitted with carrying handles and weighs 
altogether about 97 lb. In addition to a number of 
different types of pneumatic tools, both recipro- 
cating and rotary, Messrs. Atlas Diesel Company 
are showing a new series of electric tools in which 
high speeds are obtainable. These tools are con- 
structed to work only with 110-volt to 120-volt, 
three-phase, 180-cycle to 200-cycle current, and 
it is therefore necessary to install a frequency 
changer wound to suit the local mains supply. It is 
stated that the power absorbed by the frequency 
changer does not materially increase the running 
cost, and is more than counterbalanced by the 
increased speeds available, and the lightness, 
safety, and efficiency of the tools. The range covers 
drills, tappers, screw drivers, and grinders. A 
frequency changer is also exhibited. These are 
being standardised in a series of sizes suitable for 
various numbers of tools. 

The display of Messrs. Tecalemit Limited, Great 
West Road, Brentford, Middlesex, demonstrates 
very well the thorough way in which lubrication 
problems are now attacked, a very complete range 
of hand and mechanical lubricators being shown. 
A new system of hydraulic hand guns and nipples 
is included, and amongst the mechanical lubricators 
are shown some interesting examples specially 
designed for synchronised cylinder-wall lubrication 
on Diesel and steam engines. Electric and air- 
operated high-pressure equipment is also shown. An 
interesting example of electrically-driven lubricators 
was described in ENGINEERING, vol. cxxxix, page 152 
(1935). Of the firm’s display of air compressors 
we illustrate one in Fig. 14, Plate XXXVII. 
This is a compact unit designed primarily for use 
in the garage, where, in addition to tyre inflation, 
compressed air is used to operate car hoists, oil 
and paint spraying machines, as well as for engine 
cleaning, high-pressure lubrication, &c. The parti- 
cular machine shown in the illustration is of the 
two-stage type with a displacement of 9 cub. ft. 
per minute. The compressing unit is mounted on 
the top of a welded air receiver of about 8 cub. ft. 
capacity and constructed for a working pressure of 
200 Ib. per square inch. The compressor cylinders 
are 4} in. and 2% in. in diameter, respectively, by 
2 in. stroke. They are air-cooled by fins, as also are 
the delivery pipes. A filter is fitted to the suction 
pipe. The crankshafts run in ball bearings and 
splash lubrication is adopted. The compressor is 
belt-driven by a 2-h.p. electric motor and runs at 
a speed of 580 r.p.m. The controls are grouped at 
the front of the unit and are protected by a remov- 
able cover. They comprise an automatic pressure 
switch, a check valve, main control valve, reducing 
valve, safety valve and drain cock, as well as two 
pressure gauges, one of which indicates the main 
tank pressure and the other the reduced air pressure 
available for paint spraying, &c. This type of 
compressor equipment is made in both smaller and 
larger sizes, some of the latter being water-cooled 
and fitted with a radiator. They are also made 
for single-stage compression for pressures up to 





generator gear-driven from the engine and can be 
used for lighting at night. The compressor un- | 
loading device is coupled to the engine speed- | 
regulating gear, so that automatic speed reduction | 
occurs as the load falls off, thus conducing to| 
economy in fuel consumption. As shown, the plant | 


is mounted on a four-wheel chassis with drawbar. 





150 lb. per square inch. 


Messrs. Ransomes and Rapier, Limited, Water- | 


side Works, Ipswich, have a well selected display of 
contractors’ plant. The largest exhibit, viz., an 
attractive }-cub. yard excavator on a crawler base, 
and readily convertible for use either as a trencher, 
skimmer scoop, shovel or crane, was described and 


|(1935) as also were two patterns of their tilting. 


drum and rotary-drum concrete mixers. Of th 


| other concrete mixers shown, we illustrate in Fig. 15, 


Plate XX XVII, a pan-type machine which is one 
of a new range of mixers designed for handling 
such aggregates as require crushing whilst being 
mixed. The machine has a pan 4 ft. 6 in. in diameter 
lined with renewable segments of high-tensile steel, 
this material being selected as being harder and 
lighter than the more customary cast-iron. The 
drum rollers are, on the other hand, of cast-iron, 
though this is of a special grade, and have a deep chill 
on the peripheries. The rollers are mounted on gun- 
metal bushes on the axle, complete protection against 
the entrance of dirt into the bearings being provided. 
The shaft is adequately sprung. The drive is of the 
overhead type, the power being derived from a 5-h.p. 
petrol engine. The machine is mounted on a carriage 
of steel joists, withfour pressed-steel road wheels, 
The front pair of wheels has Ackermann steering. 

Another of Messrs. Ransomes and Rapier's 
newer products is illustrated in Fig. 16, Plate 
XXXVII. This is a portable centrifugal pump 
driven by a Coborn engine of the type described 
and illustrated on page 274, ante. As will be 
gathered from the illustration, the pump is in- 
tended for drainage and similar uses. It i 
therefore, mounted on a steel carriage with two 
disc roadwheels and a drawbar. A lifting eye 
is provided for loading on a lorry for transport 
to a distant site. The pump is at present manu- 
factured in one size only, viz., with suction and 
discharge pipes 2 in. in diameter, and having a rated 
delivery capacity of 10,000 gallons per hour at low 
head. It is claimed that its performance curve 
is considerably better than is usual with pumps of 
this type, and that it is positively self-priming. 
Another exhibit which may be noted is one of 
the firm’s 2}-ton Diesel locomotive. This has a 
rated drawbar pull of 1,250 lb. at a speed of 3 m.p.h. 
The motive power is derived from a two-cylinder 
airless-injection marine-type oil engine, developing 
20-h.p. at 1,300 r.p.m., made by Messrs. Ailsa 
Craig, Limited, Strand-on-the-Green, London, W.4. 
Starting is effected by hand from cold. The equip- 
ment comprises a built-up radiator with renewable 
separate tubes, a thermostat controlling the engine 
temperature, roller-bearing axleboxes, compensated 
brakes, renewable bolted-on chilled-iron tyres and 
driving sprockets in halves. The frame is welded 
throughout. 

The display of Messrs. Edgar Allen and Company, 
Limited, Imperial Steel Works, Sheffield 9, includes 
two machines exhibited for the first time. The rotary 
granulator, classified by the firm as the “* Stag K.B.” 
and illustrated in Fig. 17, Plate XX XVII, is an 
all-steel hammer-type machine, for the breaking 
down of various kinds of stone, &c., into cubical 
chippings free from flaky pieces. The rotor is 4 
drum of Cromax steel with two slots diametrally 
opposite. The hammers, of manganese steel, are 
inserted in these slots and project from the peri- 
phery of the rotor. They are not hinged, but are 
secured rigidly in place as follows: In cross section 
the hammers are rectangular with a pair of seml- 
circular grooves, forming a waist in the middle, 
and running for the full length. One of the lips 
of the slot in the rotor is made with a corresponding 
semi-circular contour, the lip on the other side being 
provided with a removable piece of similar contour 
as regards its edge and, as regards its periphery. 
continuing that of the rotor. Bolts passing through 
the lips and the hammers provide a secure fastening. 
The hammers, being symmetrical on each side of 
the “ waist,” can be reversed when worn so that 
four faces subject to wear are available. The rotor 
runs in a counter-clockwise direction when looked 
at from the driving pulley end as shown in the illus- 
tration. As the feeding orifice is at the back the 
raw material falls on the hammers travelling 
the opposite direction. From these it is flung on to 


18, 





| broken into smaller and smaller fragments. 
| serrated liners are bolted to the casing and to the 


|a series of serrated liners arranged round the top 
periphery of the casing. The course of the material 
| is successively arrested by each serration, anc \t falls 
| back to receive fresh impacts from the hammers. 


becoming in its eventual passage over all the “= 
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Fia. 20. 
}-Cus. Yp. ConvertIBLe Excavator ; Messrs. THomas SmirH anD Sons 
(Roptey), Limrrep. 


Fies. 19 anp 20. 


cover through which access is had to them and the 
hammers, &c. 

The final liner, approximately in line with the hori- 
zontal centre of the rotor, has a plain surface and is 
provided at its upper edge with a hooked lip which 
acts as a hinge. Its lower edge can therefore be 
approached to or withdrawn from the drum at will, 
an adjustment effected by the handwheel seen below 
the cover. The movement of this liner serves the 
double purpose of taking up wear and of regulating 
the size of the finished product which falls out at the 
base of the machine. There are no internal screens, 
except in special circumstances. The whole of the 
liners, as well as those protecting the feed opening 
are of manganese steel and are renewable. The 
casing is of hard cast steel. It is provided with 


lined doors at both back and front in the lower 





part. The shaft bearings are external and are 
dust-proof and self-lubricating. A heavy flywheel 
on the end of the shaft remote from the driving 
pulley contributes to uniformity of breaking. The 
speed at which the machine is run depends, along 
with the adjustment of the hinged liner, upon the 
size of product required, of which the hardness and 
abrasiveness are also factors. The output and power 
required therefore also vary. In the smallest 
of the machines made, when limestone, slag, &c., 
are to be broken down to a size such that 85 per cent. 
of it will pass through a }-in. square mesh, the power 
ranges from 12 h.p. to 15 h.p., and 6 tons to 10 tons 
per hour may be produced. With granite, whin- 
stone, &c., and the same horse-power, this output 
is reduced by one-third. The feed opening in this 
size of machine is 8 in. by 13 in. and the chute is 
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formed with an angle to prevent material being 


flung out. In the largest machine, the feed opening 
is 20 in. by 44in. For this the output of } in. cube 
from limestones, &c., is between 60 tons and 70 tons 
per hour, and with granite, &c., 30 tons and 50 tons 
per hour. The power required ranges from 100 h.p. 
to 120 h.p. The outputs of smaller-sized material! 
are, of course, less than those given above. 

The second of Messrs. Allen’s machines we 
illustrate is the clay cutter shown in Fig. 18, 
Plate XXXVII. This is designed to deal 
with fatty clays or’ similar materials as dug 
from the quarry, that is in a wet state and in 
pieces of widely differing size. Intended for 
use in brickworks and the ceramic industry 
generally it is stated to be particularly suitable 
for clay-drying installations in which it is important 
that the material should be cut into such pieces 
as can be uniformly and completely dried during 
their passage through the drier. Below the feeding 
hopper of the machine is a series of steel knives. 
These are adjustable so that the material can be 
cut into flakes from % in. in thickness upwards. 
Stones in the material are automatically separated 
and can be removed from the hopper at intervals. 
The cut material falls on to a rotating collecting 
table from which it is automatically discharged 
through the opening seen in the illustration. By 
an ingenious water-spraying device a film of water is 
maintained on the surface of the table, a condition 
which reduces the power consumption by reducing 
the friction of the discharge; the water feed can 
be regulated as desired. The machine is driven 
through fast and loose pulleys. It is made in three 
sizes the smallest of which has an output of between 
1 ton and 2 tons per hour, from 6 h.p. to 8 h.p. being 
required. The largest machine requires from 
15 h.p. to 22 h.p. and has an output range of 8 tons 
to 12 tons per hour. Messrs. Allen also show an 
example of their Stag jaw granulators, and one of 
their lighter types of vibrating screens. This has a 
surface of 3 ft. by 6 ft., and has two decks, the 
inclination of which can be varied. The vibration 
is adjustable by means of counterweights on the 
flywheel and the drive consists of a 1 h.p. motor 
and Texropes. 

Messrs. Thomas Smith and Sons (Rodley), 
Limited, Rodley, Leeds, show an attractive single- 
bucket type excavator of $ cub. yd. capacity. 
This machine is named the Smith “ Two-ten” 
excavator and is illustrated in Figs. 19 and 20, on 
this page. In the photograph reproduced in Fig. 20, 
the machine is shown as a navvy shovel, whilst in 
Fig. 19 it is shown with a back-acting trencher 
attachment. The same jib is employed for both 
duties and also serves when the machine is used as 
a skimmer, interchange of bucket only being 
necessary for these three duties. By fitting a 
longer jib, the machine can be employed as a 
dragline, crane, grab crane or pile driver. It is 
normally mounted on crawler tracks and has 
travelling speeds ranging between 0-625 m.p.h. 
and 1-0 m.p.h. As the total weight is only 7-5 tons, 
it can be readily transported from one site to 
another on a motor vehicle. The advantage of light 
weight is reflected in the ground pressure, which is 
7 lb. per square inch. The crawlers are 6 ft. between 
the wheel centres and are each 13} in. wide. The 
width across the crawlers is 6 ft. 6 in., so that 
adequate lateral stability is ensured. The ground 
clearance between the crawlers is 10 in. Each 
track is controlled independently by a single lever 
from the operator’s position. The carriage frame 
is a single welded-steel structure, and the drive is 
transmitted through manganese-steel bevel gears 
and forged-steel chains. The superstructure revolves 
on a live ring of ten tapered rollers, the slewing 
speed being 6r.p.m. The rack teeth are machine cut 
from the solid. 

The machine can be fitted with either a compres- 
sion-ignition engine, a petrol-paraffin engine, or an 
electric motor. The power for travelling and slewing 
is transmitted through over-size flat-plate clutches 
and bevel gears. The clutches can be re-lined 
without disturbing the shaft. The rope barrels are 
operated by fibre-lined band clutches which are 
themselves controlled by relay clutches, an arrange- 
ment requiring only very light effort on the hand 





levers. The brake bands are in halves and are 
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interchangeable in order to obtain the maximum | 
life from the linings. All the gears in the super- 
structure are machine cut from the solid and the 
squares on the power and hand lever shafts are 
accurately formed by broaching. All parts of the 
machine are accessible in spite of the fact that the 
overall dimensions are kept down to allow for 
working in restricted spaces. The leading dimensions 
are indicated in Fig. 19, the width over the cab 
being 7 ft. When used as shown in this illustration, 
the outreach is 20 ft. 6 in., and a trench 12 ft. 6 in. 
deep can be cut with the jib in line with the tracks. 
When the jib is slewed so that it lies across the 
track corners the maximum depth is 9 ft. 6 in. 
The range of discharging positions is indicated by 
the dotted lines in the upper part. The speed 
when the machine is used for digging, as shown in 
Fig. 20, that is, the rate of travel of the bucket 
edge, is 90 ft. per minute. The machine is thus 
capable to high outputs. 

Another machine which will perform, with a} 





The design of steel cab fitted affords three-way 
vision, a factor found to have considerable effect 
on the efficiency of operation, as mentioned in the 
reports of the United States Bureau of Mines.* 

A smaller size of Universal excavator is also 
shown by Messrs. Buston-Bucyrus, Limited, this 
being the 10-RB, a }-yard machine similar in 
general characteristics to the 16-RB, and designed 
for a similar range of duties. Equipped as a drag- 
shovel it will dig to a depth of 12 ft. 6 in. Asa 
standard shovel it has a digging height of 19 ft. 6 in. 
and a digging radius of 19 ft. With a 28-ft. drag- 
line boom the dumping radius is 25 ft. Positive 
crowding is provided with shovel equipment, and 
the two-speed travelling gear gives speeds of 
% m.p. and 2 m.p.h. The working weight varies 
from 7} tons to 84 tons, according to the type of 
equipment in use, the lighter weight corresponding 
to a bearing pressure of less than 7 Ib. per sq. in. 
The prime mover is a three-cylinder Ruston engine 
of 27 brake horse-power output at 1,000 r.p.m., 


minimum of conversion, the functions of a shovel, but an electric starter is fitted in place of the 
dragline, drag-shovel, skimmer, crane, and even | compressed-air starting of the 16-RB engine. As 
a pile-driver, is the 16-RB excavator, exhibited by | in the former case, an electric motor or a petrol- 
Mesérs. Ruston-Bucyrus, Limited, of Lincoln, and | paraffin engine can be fitted in place of the 
illustrated in Fig. 22, Plate XXXVIII. In this| Diesel power unit. Ball and roller bearings are 
photograph the machine is shown equipped as al fitted to the main shafts, and the enclosed gears 
positive-crowd shovel, but with the housing | run in oil. 

removed to show the mechanism. The 16-RB | The narrow-gauge industrial locomotive is well 
excavator was designed to meet the needs | represented in the Exhibition. The example 
of contractors requiring a greater output than/ illustrated in Fig. 23, Plate XXXVIII, is to 
that of the }-yard machine, or a capacity for be seen on the stand of Messrs. Motor Rail, Limited, 





handling more difficult material, and is provided 
with a bucket of §-yard capacity for each of the 
alternative equipments enumerated above. As 
a crane it will handle a load of nearly 6 tons, having 
a normal bale pull on the bucket, when digging, of 
64 tons. Power is provided by a three-cylinder 
Ruston engine giving 54 brake horse-power at 
950 r.p.m., which was specially designed for excava- 
tor duty. Alternatively, a petrol engine or electric 
motor can be substituted for the Diesel engine. 
It may be observed that, except for increasingly 
rare special orders, the steam engine is virtually 
obsolete in modern excavator practice. 

The machine revolves on a system of double- 
track conical rollers which dispenses with the usual 
ventre post, and has the effect of reducing working 
stresses in both the upper and lower framing ; 
thus, by the use of welding in conjunction with 
special steels, it has been possible to produce a 
light structure of ample strength—as is well illus- 
trated by the all-welded box-section steel boom in 
Fig. 22—-and to keep the working weight of the 
complete machine down to the moderate figure of 
16} tons. This again reacts to the advantage of 
the working speed and mobility, which are both 
of a high order, and affords the further benefit of 
a low bearing pressure upon the caterpillar tracks. 
With this particular machine, ground pressure 
may be as low as 74 1b. per square inch. 

In place of the old luffing-boom method of crowd- 
ing, the 16-RB excavator has a chain-driven crowd- 
ing mechanism, operated by clutches on the drum 
shafts, and providing a greater working range 
than is practicable with the luffing boom—which, 
however, can be fitted as an alternative if required. 
The further advantages are claimed that the chain 
gives a faster, more powerful, and more easily- 
controlled action, In the illustration the crowding 
chain can be seen above and below the forked foot 
of the box boom, The standard shovel has a 
digging radius of 24 ft., and a digging height of 
25 ft. For working as a dragline it may be fitted 
with a boom from 35 ft. to 50 ft. in length, depend- 
ing on the type and size of bucket, and as a drag- 
shovel it will dig to a depth of 18 ft. 6 in. The 
crawler travelling gear is of the Ruston-Bucyrus 
design, with single-shaft transmission to a final 
chain drive, giving a very high ground clearance 
with, it is claimed, unusual controllability. 

For hoisting, digging, swinging and travelling 
the power is taken through servo-operated internal 
expanding clutches, all interchangeable, and 
arranged with particular regard to accessibility for 
adjustment and band replacement. The wire-rope 
pulleys are of ample size to reduce rope wear. All 
the machinery is grouped behind the rotating 
centre, where it acts as part of the counterweight. 





| Simplex Works, Bedford, togther with some 
smaller engines and parts. One of the former 
|is, perhaps, significant of the tendency to 
| employ heavy oil instead of petrol as fuel, as 
|it is an old type of 20-h.p. petrol locomotive 
|which has been rebuilt with a high-speed Diesel 
jengine. The locomotive shown in the illustra- 
|tion is of 32/42 h.p., built for a railway gauge 
|of 2 ft., and weighing 6 tons. The wheelbase is 
| 3 ft. 4} in. and the wheels are 18 in. in diameter. The 
| axle bearings can be withdrawn without removing 
| the axlebox. ‘All four wheels are provided with brake 
| blocks. The frame is composed of riveted steel joists 
and plates. The engine is situated in the centre ; 
it is of the Dorman-Ricardo type, with two cylinders 
and employs solid injection with cold starting. 
The cylinders are 120 mm. bore by 180-mm. stroke 
and the engine develops 32 brake horse-power at 
1,000 r.p.m. and 42 brake horse-power at 1,500 r.p.m. 
The idling speed is about 350 r.p.m. and is controlled 
by a centrifugal governor, which also limits the 
maximum speed of 1,600 r.p.m. The speed changes, 
of which there are two in either direction, viz., 
3-7 m.p.h. and 7-4 m.p.h., are controlled by a single 
lever. The shorter lever seen in the illustration 
effects reversal. The knee-operated lever controls 
the main clutch. The sanding gear is actuated by 
a pair of pedals. Transmission is through a gear- 
box and roller chains to each axle. The change- 
speed gears are in constant mesh, operation being 
by dog clutches. The gears run in oil and the shafts 
| are mounted in ball and roller bearings. Pressure 
lubrication is provided for all the engine bearings. 
Oil and air cleansers are fitted. The fan-cooled 
radiator is carried on the opposite side of the 
engine to the driver’s seat. The tubes are indi- 
vidually detachable. Circulation is assisted by a 
centrifugal pump directly coupled to the engine. 
Normally the engine is without a cab, but one can 
be provided if desired. At an engine speed of 
1,000 r.p.m. the tractive effort is 2,736 lb. on low 
gear and 1,368 Ib. on high gear. 

Messrs. Ruston and Hornsby, Limited, Lincoln, 
also show two Diesel-engined locomotives, viz., 
one of 18/21 h.p. and the other of 36/42 h.p. 
The larger engine is illustrated in Fig. 24, Plate 
XXXVIII. It is provided with a cab and has 
| electric starting and lighting. Three speeds in 
j}either direction are available. The wheels in 
|the gearbox are constantly in mesh, and the 
speed changes are effected by a single lever 
acting in a gate. It is claimed that the ease 
with which the gears can be changed results 
in a high average working speed with good ac- 
| celeration and excellent performance on gradients. 











| * “The Economical Operation of Excavators,” 
' ENGINEERING, vol, cxxxix, page 446 (1935). 


The whole of the mechanism is totally enclosed and 
works in oil. The final drive is taken to both axles 
by interchangeable steel-roller chains. The axle- 
springing gear is arranged so that movement of the 
axles takes place on a radius with the driving chains, 
so avoiding undue wear and tear when the engine 
is working on an uneven track. Messrs. Ruston and 
Hornsby also show a number of internal-combustion 
engines of various types; for example, two hori- 
zontal heavy-oil engines of 10 brake horse-power and 
80 brake horse-power, respectively. The firm’s 
vertical heavy-oil engine, which is built in sizes up 
to 144 brake horse-power, is represented by a three- 
cylinder, 52-brake horse-power engine direct-coupled 
to a centrifugal pump, the two units being assembled 
on a steel frame and forming a self-contained trans- 
portable plant. Smaller engine-driven portable 
plants are also shown with diaphragm, ram, and 
centrifugal pumps. A range of small horizontal 
petrol-paraffin engines, from 14 brake horse-power to 
64 brake horse-power, is alsoshown. These engines, 
which are totally enclosed and automatically lubri- 
cated, are fitted with a new type of rotary magneto 
which, it is stated, gives instant and easy starting 
and reliable running under all conditions. The 
exhibit is completed by a ‘“ Thermax” vertical 
water-tube boiler with an evaporative capacity of 
890 Ib. of steam per hour at a working pressure of 
120 Ib. per square inch, and by a number of starting 
air receivers for oil engines. 

Messrs. The Liner Concrete Machinery Company, 
Glasshouse Bridge, City-road, Newcastle-upon-Tyne, 
6, have a large collection on view of different types 
of concrete mixer. Of these, the latest machine, 
viz., a 7/5-cub. ft. portable engine-driven machine 
without a superstructure for manipulating the 
hopper loader, was described and _ illustrated 
on page 210, ante. The machine illustrated in 
Fig. 25, Plate XXXVIII, is a good example 
of a small self-contained, electrically - driven 
unit. It has a removable pan 2 ft. 6 in. in 
diameter, and is constructed on the firm’s ‘ Cum- 
flow”’ principle, which was described in ENGIN- 
EERING, vol. cxxxv, page 445 (1933). It will be 
recollected that in this design the pan and the 
star mixer in it both rotate in the same direction 
at different velocities—the star, moreover, being 
eccentrically placed relatively to the pan. The 
machine is driven by a 3-h.p. motor through 
vee-rope belts, the driven pulley being fitted with 
a clutch and a starting and stopping lever. The 
drive is transmitted to the base on which the pan 
is carried through a shaft passing through the 
column and fitted with a bevel pinion. This shaft 
is also fitted with a stepped pulley driving a counter- 
shaft on the head of the machine, the countershaft, 
in turn, driving the star through bevel gears. The 
vertical shaft for the latter slides through the driven 
bevel wheel, so that the star can be lifted clear of 
the pan when the mix is finished. The arrangement 
of the elevating and lowering gear will be clear from 
the illustration. The machine is capable of con- 
tinuous operation, as an empty pan can be imme- 
diately substituted for the full one, whilst the use 
of different pans is convenient when working on 
coloured mixtures or different types of concrete. A 
mixer of this type with a pan 3 ft. 6 in. in diameter 
is also shown, but in this case the pan is not 
removable. The display also includes _stone- 
breaking machines, an engine-driven portable 
saw bench, slab, block, brick and _ tile-making 
machines, &c. 

A new product on the stand of Messrs. Wallis 
and Steevens, Limited, Basingstoke, is illus- 
trated in Fig. 26, Plate XXXVIII. This is 
the “Direct” hand sprayer for spreading cold 
road emulsions. In this machine, as its name 
implies, the emulsion is pumped directly from 
its container to the spraying jet, that is, there is 
no compressed-air spraying tank. The con- 
tainer, it will be realised, is loaded on to the 
carriage as received. It is shown in the horizontal 
position, but can be placed vertically if it is made 
with the bung hole in the end. The carriage is 
notable for the manner in which the wheels are 
attached. The axle is mounted at the ends of a 
pair of swinging arms, the other ends of which are 
pivoted to the frame. As shown, the wheels are in 
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PLATE XXXVII. ENGINEERING, NovemBer 22, 1935. 





EXHIBITS AT THE PUBLIC WORKS, ROADS AND TRANSPORT 
EXHIBITION. 


(For Description, see Page 543.) 























Fie. 13. 114-Cus. Fr. Evecrricatty-Driven Atk COMPRESSOR ; ‘IG. . 9-Cus. Fr. Two-Stace Arr Compressor ; MESSRS. 
Messrs. AtLas Diese. Company, LimIrep. TECALEMIT, LIMITED. 
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4-Fr. 6-In. Pan Concrete MIxer; Messrs. RANSOMES ‘1a. 16. 2-Ix. PortaBLe CENTRIFUGAL Pump; Messrs. RANSOMES 
AND Raptrer, LIMITE. AND Rapier, LIMITED. 











‘a. 17. Rotary HamMMerR GrRanvuLaTor; Messrs. EpGar ALLEN ‘iG. . Cray CuTTrerR; Messrs. EpGar ALLEN aNnp COMPANY, 
AND Company, LIMITED. LIMITE >. 
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EXHIBITS AT THE PUBLIC WORKS, ROADS AND TRANSPORT 
EXHIBITION. 


(For Description, see Page 543.) 
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Fie. 21. Pneumatic RAMMER; Messrs, Fic. 22. 3-Cus. Yp. CoNVERTIBLE Excavator; Messrs. Ruston-Bucyrvs, 
Broom AND Wapk, LIMITED. LIMITED. 



































Fic. 23. 32/42-B.H.P. DieseL-ENGINED Locomotive; Messrs. Motor Fig. 24. 36/42-B.H.P. DieseL-ENGINED Locomotive; Messrs. Ruston 
Ratt, LIMIrep. AND Horwnssy, LIMITED. 























‘1G. 25. RemMovaBLe-Pan Concrete Mixer; Messrs. THE LINER Fic. 26. CoLtp-EmuLtsion HAND SprRAYER; Messrs. WALLIS AND 
CONCRETE MACHINERY COMPANY. STEEVENS, LIMITED. 


ee 








(To face page 548.) 


i et 





ee 


“da Lin “dS.L1NI] 
-aVO'T DNIDUVHOSICG]E UNdVHOS TIY-AWUVS) “OE “Ol 


*CUOAUV EY -ONITAAY 
"SUSSA IY 


{ NOISSIWSNVY], GIVIA HLIM BATIOG, GVOY NOT 


549.) 





PTIVER LIED 





(To face pa 


3° 
= 
a ee 
my erttiecicke 


é 
Sy 
Var “Sat? 


=, 























“CaLIWV'y] ‘dALINI’] “SNOADILS 
‘SUMAdVU], HOLOVU, “SUSSAIY ‘ NOILIGNOD) GAACVO'T NI AAdVHOG TIY-AWMAV/) “GZ “OI, 


ANY SI'TIVAA ‘SUSSAIY | UATIOY GVOY GALSVTIVG-aaLVM NOL-T6 





























XXXIX. 








* 
4 








PLAT 


(gpe avg 998 ‘uoydisovag] 40g) 


‘NOILISIHXA LYOdSNVUL GNV SGVOA SNAOM 


QTd Ad AHL LV SLIGITHXS 


























Nov. 22, 1935.] ENGINEERI NG. 


PUBLIC WORKS, ROADS AND 


AT THE 


EXHIBITS 


549 


TRANSPORT EXHIBITION. 


























28-B.H.P. Roap-RoLtiter Engine; Messrs. Tok Nationa Fira. 33. 


Gas AND Ort Enerne Company, LIMITED. 


‘ic. 31. 














Messrs. AVELING-BaRForRD, LIMITED. 


Fie. 32. 15-Ton DreseL-EnGing Roap Rowuer ; 
gravity of the whole machine is approximately | the latter is illustrated in Fig. 27, Plate XX XIX. 
over them and a good balance is secured. When| This is an “Advance” type “C” roller with 
the container is removed, however, the weight of | water-ballasted rolls in which condition it weighs 
the pump, &c., would fall chiefly on the handle bar, | 9} tons. The weight with the rolls empty is 8 tons. 
80, in order to restore the balance, the wheels are | The front roll is 3 ft. 9 in. in diameter, and is in 
then swung over to a position near the bar. The two sections, with a total width of 3 ft. The rear 
pump is of the horizontal double-acting type with | rolls are 4 ft. 6 in. in diameter by 2 ft. wide. The 
ball valves, and is operated by a long vertical lever. | overlap is 5} in., and the wheelbase is 10 ft., giving 
When the pump is in use the carriage is supported | a turning circle with an outside radius of 15 ft. 
on four points, viz., the two wheels, which are 18 in. | Four road speeds are provided, with a range of 
in diameter by 3} in. width of face, and the two 0-875 m.p.h. to 4 m.p.h., with reverse on all four 
front struts. The suction pipe is fitted with a| gears. Spur and bevel gears are employed through- 
vertical strainer arranged so as to keep the pump| out, the four-pinion differential gear, with an auto- 
always primed. An air chamber is provided on| matic locking device, being built in. Effective 
the discharge pipe. The whole of the working | lubrication is maintained by oil-retaining casings. 
parts can be readily dismantled and cleaned. The The final drive is by spur-gear. Each rear roll is 
firm’s older pattern of hand sprayer is also exhibited. | positively driven and revolves on the firm’s patent 

The range of road rollers on Messrs. Wallis and jaxle, giving automatic cambering action to them. 


Steevens’ stand includes steam, petrol and Diesel|The engine is situated well down in the frame | 
| tinuously for } hour on 1 gallon of fuel oil. 


engine-driven machines. The present construction of forward of the rear rolls. Its position is indicated 





DouB_LE-AcTion JAW CRUSHER ; 








Messrs. HADFIELDS, 
LIMITED. 


_by triangular access doors seen in the illustra- 
tion. 

| The engine itself is illustrated in Fig. 31, above. 
It is made by Messrs. The National Gas and Oil 
Engine Company, Limited, Ashton-under-Lyne, and 
| develops 28 brake horse-power at 1,050 r.p.m. As 
| will be gathered from the illustration, itis of the three- 
| cylinder compression-ignition type. The cylinders 
are 4}-in. bore by 6-in. stroke, and have renewable 
| and interchangeable liners. The combustion cham- 
| bers are contained in the cylinder heads, and the 
| whole of the surface is water-cooled. The exhaust 
| valves, which are horizontal, and the atomisers can 
| be removed without breaking water joints or other- 
wise disturbing the heads. The form of the combus- 
tion chamber enables the engine to be started from 
cold as readily as a petrol engine of equal capacity. 
The atomisers are of the self-cleaning type, there 
being no small holes in the nozzles. A cleaner is 
fitted to the air inlet. The fuel pump is carried on 
the timing-gear casing. Below them is a totally- 
enclosed centrifugal governor mounted on the 
fuel-pump camshaft. The intermediate engine 
speeds are controlled by hand from the dashboard, 
the governor determining a maximum rate and 
preventing racing at the set speed. The forced 
lubrication gear pump and self-cleaning strainer 
can be seen below the governor-shaft cap. The 
pump is driven directly from the camshaft. All 
bearings are supplied with oil under pressure, which 
pressure can be regulated while the engine is working. 
The water-cooling system is of the thermo-syphon 
type, with a radiator and large fan. 

An example of a smaller engine of the same make 
for road rollers is also shown on Messrs. Wallis and 
Steevens’ stand, but a wider and more representa- 
tive range of engines is to be seen on the stand of 
Messrs. The National Gas and Oil Engine Company, 
Limited. All of these are of the four-stroke cycle 
cold-starting solid-injection type, though the design 
varies. There are, for example, a single-cylinder 
horizontal engine developing 16 brake horse-power 
at 400 r.p.m., and two single-cylinder vertical 
engines, developing 5 brake horse-power and 7 brake 
horse-power, respectively, at 800 r.p.m. A similar 
engine to these latter was illustrated in ENGINEER- 
ING, vol. cxxxvi, page 541 (1933). A three-cylinder 
vertical engine for industrial purposes, current 
generation, &c., is also shown. This engine is 
stated to develop 25} brake horse-power con- 
The 
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lubricating-oil consumption is 1 gallon per 80 hours 
working. 

Messrs. Aveling-Barford, Limited, of Grantham, 
are displaying seven motor rollers ranging in weight 
from 15 cwt. to as many tons. From the engineer- 
ing standpoint there is considerable similarity 
between several of the types shown, and it will 
suffice if particulars are given of the heaviest model, 
the 15-ton “ DR” type, and we then describe the 
somewhat lighter ‘‘ MD8 "’ machine, which is note- 
worthy for the fluid coupling incorporated in the 
drive, and stated to be the first roller so equipped. 

The “DR” type is illustrated in Fig 32, page 
549, and is a general-purpose roller, with a rolled 
steel girder framework, to which the saddle, a 
steel casting, is attached by a box-section member 
of steel plate. The saddle is machined to receive 
a large-diameter taper bearing at the lower end, 
and has a renewable bush at the top. The 
steering fork is also a steel casting. The front of the 
roller is carried on spiral springs, so arranged, in con- 
junction with the underslung fore-carriage, as to 
permit of full steering lock under all conditions. 
The driving rolls have mild-steel rims secured to 
pressed-steel discs, the whole being detachable from 
the centres, Both centres are free to revolve on the 
oil-toughened forged-steel axle, which runs in re- 
newable bearings mounted in a rigid axlebox 
secured to the frame, the power being transmitted 
to the rolls by pins from driving rings fixed on the 
axle. The front axle is arranged to float at the 
ends of the underslung fore-carriage. The front 
rolls have mild-steel rims and discs with cast-iron 
hubs fitted with renewable bushes. The power unit 
is a single-cylinder slow-speed horizontal Diesel 
engine specially designed for the purpose, developing 
29-32 brake horse-power at normal revolutions, and 
capable of wide speed variation. A centrifugal 
governor controls the engine speed at all loads. 
Lubricating oil is supplied by pump through sight- 
feed glasses. Cylinder cooling is by pump, engine- 
driven, and drawing from a tank at the rear end 
of the roller. The engine is fitted with a decom- 
pressor, and is started from cold by means of com- 
pressed air. 

Enclosed duplex roller chains transmit the power 
from the engine to the four-speed gearbox, which is 
bolted to the frame and can be removed as a com- 
plete unit for overhaul. All gears run in oil with 
the exception of the final drive, which is taken from 
a steel pinion on the gearbox to a cast-steel gear 
wheel secured to the back axle. The forward shaft 
of the gearbox carries two pressed-steel clutches, 
fabric-lined, for forward and reverse travel res- 
pectively. There are four speeds in each direction, 
of equal ratios for ahead and reverse movement, 
control being by two levers mounted in front of the 
driver. A third lever operates the clutches through 
a spring shock-absorber. The foot-operated internal- 
expanding brake acts on an intermediate shaft in 
the gearbox, and a hand brake is also fitted, of the 
screw-operated contracting band type, acting on a 
boss on the rear axle. Steering is by handwheel on 
a horizontal spindle which operates a machine-cut 
steel worm and segment. The fuel tank contains a 
sufficient supply for a week’s normal working. 

The ““MD8”’ roller weighs 8 tons and is the 
larger of the two sizes of this class, the other 
size havi ing & nominal weight of 6} tons. It 
is shown in Fig. 28, Plate XX XIX, and is driven by a 
two-cylinder vertical high-speed Diesel engine, 
normally running at 1,000 r.p.m., at which speed it 
develops 20-22 brake horse-power ; but it is stated 
that the engine is so flexible that it will run in- 
definitely at speeds between 350 r.p.m. and 1,000 
r.p.m. with complete combustion of the fuel. 
Injection is by pump, and speed variation is 
obtained by varying the stroke of the fuel pump. 
Cooling water is circulated through the cylinder 
jackets on the thermo-syphon principle. The engine 
is started by hand, but prov ision is made for fitting 
an auxiliary starting engine if desired. 

The incorporation of a Vulcan-Sinclair fluid 
coupling between the engine and transmission is 
probably the most interesting feature of the “‘ MD8 ” 
roller. The coupling adopted, a sectioned model of 
which is shown on the stand, is the rigid traction 
type described, among others, by Mr. Harold Sinclair 


anical Engineers.* The characteristic of this type | 
is that the driven shaft is carried by ball and 
roller bearings in the impeller and casing, so that it 
constitutes a rigid extension of the engine crank- 
shaft. As the gears are not directly coupled to the 
engine, only the engine and the impeller require to 
be rotated when starting, and the coupling picks up 
the load gradually as the engine is accelerated. 
Messrs. Aveling-Barford, Limited, state that, so far 
as actual rolling is concerned, it was found on test 
that, whether rolling or scarifying, the engine could 
not be stalled, however heavy the work. In general 
lay-out and construction the ‘‘MD8”’ follows the 
makers’ standard practice, a sub-frame of rolled 
steel, with steel side plates, carrying the engine 
and transmission. The rolls have renewable rims of 
special cast-iron in the case of the 8-ton roller 
exhibited, but the 6-ton machine has steel rolls 
on cast-iron hubs. 

The display of Messrs. Tractor Traders, Limited, 
Thornycroft House, Smith-square, London, 8.W.1, 
contains some types of machine not otherwise repre- 
sented in the Exhibition. They are chiefly designed 
for large-scale road-making and contracting work. 
The ‘ sheep's foot ’’ roller is an interesting machine 
for compacting ground surface, though it looks at 
first sight more likely to break it up, as it consists 
of a roller studded all over with projecting feet. 
The roller is made with either two or three sections 
longitudinally and the spindle is carried in a yoke 
in the usual manner for towing purposes by tractor 
or behind some other machine. The rollers are 
42 in. in diameter, each section being 48 in. wide 
and carrying 64 feet. These project 7 in. from the 
surface of the roller and are finished with a plate 
12 sq. in. in area and in a plane tangential to the 
roller. The feet are arranged in longitudinal rows, 
those in each row being staggered relatively to those 
in adjacent rows. As the rollers rotate when pulled 
along successive feet make contact with the ground, 
there being only four in contact in each section at any 
time. The rollers are constructed to carry water 
ballast and, when filled, impose a load per sheep’s 
foot of 1,193 lb., that is 99 lb. per square inch. 
This, together with the tamping effect as the feet 
come to the ground, gives great compactness to 
the fill and presses newly spread material without 
tearing it up. The capacity of a two-section sheep’s 
foot roller is about equal to 150 hand tampers. 

Two other large machines are also on view, viz., 
an angledozer, that is, a machine somewhat ana- 
logous to a snow plough, but used for ground 
levelling or spreading purposes; and a rooter, a 
machine similar in principle to a tined scarifier, 
but on such a scale that the ground can be broken 
up to a depth of 26 in. below the surface and to a 
width of some 8 ft. These three machines occupy 
so much of the stand that there is room only for 
some parts-and a number of large photographs 
of what is probably the most important machine, 
viz., a super carry-all scraper. As we understand 
that a considerable number of these machines are 
at work on the new Chingford Reservoir under 
construction by Messrs. John Mowlem and Company, 
Limited, Millbank, 8.W.1, a brief description will, no 
doubt, be of interest. The machine is illustrated in 
Figs. 29 and 30, Plate XX XIX, the first photo- 
graph showing it when it has completed a cut and 
is being taken to the discharging dump and the 
second in the act of discharging. The machine 
is towed by a tractor and is carried on six wheels 
with heavy pneumatic tyres. The front pair of 
wheels swivel and have independent axles mounted 
in a T-shaped piece the long arm of which forms the 
towing bar. The swivel is fitted at the junction of 
the arms and is provided with a universal joint to 
permit tilting of the scraper portion of the machine. 
This is connected to the universal joint by an 
inclined beam with two lateral beams inclined in 
the opposite direction and joined to it about midway 
in its length. The outer ends of the lateral beams 
are connected to the front part of the scraper hopper 
and support it. The back part is carried on the 
four wheels arranged in two groups of two. 

The scraper consists essentially of a large hopper, 
at the back of which is fitted a discharging gate. 
The bottom of the hopper is formed with a cutting 


|edge in front and from this it is continued by an 
inclined apron. The apron is carried on a pair otf 
arms pivoted at the top of the hopper sides. The 
arms are cross-connected by a triangular framework, 
the apex of which is coupled to one end of a lever. 
The fulcrum of this lever is situated on the end of 
the inclined beam coupled to the fore-carriage, 
and on its other end are mounted sheaves for the 
wire operating ropes. These are led to winch gear 
at the back of the tractor and are controlled from 
the driver’s seat. By manipulation of the ropes 
the cutting edge of the hopper is lowered to the 
desired level. On towing the machine a cut is 
then taken from the ground to be levelled and the 
material removed is forced up through the opening 
formed between the cutting edge and the bottom 
edge of the apron, the material so entrapped lying 
partly on the gate at the back of the hopper and 
partly on the apron. When the hopper is full the 
ropes are manipulated to raise the cutting edge 
clear of the ground and to lower the apron so as to 
close the opening between it and the cutting edge. 
The full machine is then towed off to the dumping 
ground, It is shown just on the point of removal 
from the cut in Fig. 29. The position of the apron, 
&c., in this view should be compared with that in 
Fig. 30, for complete understanding of the mode of 
operation. In discharging, the apron is raised and 
the rear gate is pulled forward, so pushing out 
the material. One control lever only is required 
for all the operations. The gate is returned to the 
starting position by springs on the release of the lever. 
The machine is made in three sizes, having loose 
material capacities of 6 cub. yds., 8 cub. yds. and 
12 cub. yds., respectively. The cutting edges in 
the three sizes are, respectively, 7 ft., 8 ft. 6 in., and 
10 ft. wide. The power required naturally varies 
with the nature of the ground being levelled. It 
may be as low as 35 h.p. in the smallest machine or 
as high as 95 h.p. in the largest machine. The 
time required to accumulate a full load ranges from 
30 seconds to 90 seconds. The digging depth is 
adjusted accurately and rapidly by the driver. 
Discharging can be effected at any tractor speed. 
The machine is manufactured by Messrs. R. G. Le 
Tourneau Incorporated, Peoria, Illinois, U.S.A., as 
are also the sheep’s foot roller, angledozer, and 
rooter exhibited. The tractors shown in the photo- 
graphs are made by Messrs. Caterpillar Tractor 
Company of the same city. Messrs. Tractor 
Traders, Limited, are distributors in this country 
for the machines exhibited. 

The exhibit of Messrs. Hadfields, Limited, East 
Hecla Works, Sheffield, consists chiefly of stone 
and ore crushers. An interesting new machine is 
illustrated in Fig. 33, page 549. This is of the 
jaw type, but differs in several respects from the 
usual pattern of jaw stone breaker. In these familiar 
machines only one of the pair of jaws moves, whereas 
in the machine illustrated both jaws oscillate. The 
jaws are driven from separate eccentric shafts 
running at different speeds, with the result that one 
jaw makes approximately twice the number of 
crushing strokes as the other in a given period. 
It will be clear from the position of the fulcrum 
bosses in the illustration that one of the swing 
stocks is driven at the top end and the other at 
the bottom. The motion of each is controlled by 
toggles. Adjustments are provided which enable 
the size of product to be varied at will, the making 
of the desired change being a matter of a few 
moments only. The machine can, therefore, be 
used for both fine and coarse crushing, some idea of 
its capabilities in this respect being evident from 
the piles of crushed material of different grades 
seen in Fig. 33. It is claimed, on account of 
this degree of flexibility, that the machine is 
eminently suitable not only for the production of 
concrete aggregate and road material, but also for 
reducing various classes of ores. The machine is 
known as the “‘ Shearer ” double-action jaw crusher. 
The crushing jaws are reversible and interchangeable 
and, together with the cheek plates, are made of the 
firm’s “ Era ” manganese steel, a material providing 
great durability. The frame is made of best 
toughened cast steel, which will resist the heavy 
strains obtaining in a jaw crusher. Provision is made 











in his recent paper before the Institution of Mech- | 








* ENGINEERING, vol. cxxxix, page 462 (1935). 





to avoid damage from the accidential intrusion of 
tramp iron. The bearings are fitted throughout with 
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spring feed reservoir lubricators. A 24-in. by 13-in. 
double-toggle jaw-type machine of all-steel con- 
struction is also shown, together with a Hecla 
disc crusher. This latter is of the 24-in. size and 
is capable of reducing stone and converting it into 
j-in.-ring material at the rate of approximately 
15 tons per hour. Steels for different purposes, e.g., 
for rock drills, high speed tools, and rods for welding 
manganese steel are also on view, together with 
examples of crushing-machine wearing parts and 
non-corroding steel road studs. 
(To be continued.) 








LABOUR NOTES. 


COMMENTING upon the second report of the Unem- 
ployment Insurance Statutory Committee, which 
covers a period of ten months from August, 1934, to 
May, 1935-the writer of the editorial notes in the 
November issue of the Amalgamated Engineering 
Union’s Journal expresses the opinion that certain 
of the conclusions arrived at “make manifest the 
fact that at no distant date enormous reserves will 
have been piled up which, given the proper driving 
force, should warrant either a reduction in contributions 
or a substantial increase of benefits.” ‘‘ In an endea- 
vour,” he goes on to say, “to ascertain whether the 
fund is, and is likely to continue to be, insufficient, 
or more than reasonably sufficient, to meet its liabilities, 
some interesting calculations have been made, and 
it is estimated that a surplus of something between 
six and three quarter and eight and three quarter 
million pounds will be shown for the year 1935. This 
amount, added to the surplus for 1934, is estimated 
to realise an accumulated balance of between 17 and 
19 million- pounds from August, 1934, to December, 
1935.” 





“The Committee further estimate on the present 
basis,” the Journal’s contributor continues, “* a surplus 
income of 12 million pounds a year. At present, by 
far the larger portion of this sum is set aside for what 
termed ‘standard reserve.’ Exactly what this 
reserve is intended to cover is not clear from the 
report, and apparently all that can be distributed is 
one and a half millions a year. The Committee have 
recommended that an additional ls. a week should be 
paid in respect of dependent children, and it is estimated 
that this will absorb one and a quarter million pounds a 
year. Although the report was presented on July 4, 
the Government has not thought it desirable to give 
effect to the recommendation until the end of October. 
Its coincidence with the General Election needs no 
comment, as the reason for delay should be apparent to 
the meanest intellect. The Committee is, no doubt, 
performing a very useful function, and we shall await 
further reports with interest.” 


1s 


In his latest monthly report to members, Mr. Little, 
the president of the Amalgamated Engineering Union, 
mentions that the Engineering and Allied Employers’ 
National Federation had submitted to the executives 
of the Joint Engineering Unions a memorandum 
suggesting that some new machinery might be set up 
to deal with local wage claims of a general character. 
They did not propose to interfere with local or central 
conference, but they felt that a further court should 
be established to discuss matters of the kind instead 
of leaving them in the air. After a local conference, 
claims of this character might go straight to the 
new court, because central conference was not a negotia- 
ting body but an adjudicating body. 


According to Mr. Little, the suggestion was discussed 
later at a joint conference attended by representatives 
of the employers’ federation and executive representa- 
tives and other delegates of 29 unions. Mr. Ramsay, the 
Director of the Engineering and Allied Employers’ 
National Federation, made it quite clear, Mr. Little 
says, that the employers regarded central conference 
procedure very seriously ; but it was, after all, merely 
conciliation machinery. A purely judicial or concilia- 
tory body was not necessarily a negotiating body, 
and one type of question that definitely came within 
the category of negotiations was an application for a 
general increase of wages to all workpeople in an area. 
Trade unions were democratic bodies and so were 
employers’ associations; and if, following a national 
settlement of wage claims, there were to be applications 
in local areas for the adjustment of all wages in those 
areas, sooner or later the whole system of national 
wages negotiations would be seriously endangered. 


Mr. Ramsay said that the employers did not propose 
to interfere with local conference or central conference, 


but they considered that after a local application for a} The employers in the northern counties, and in West 
general wage increase had gone through a local con- | Cumberland, did not proceed with their claims for 


ference, at which there was failure to agree, it might 


| either go to central conference and then, after a second 





failure to agree, to the new body which was proposed, 
or straight from the local conference to the new body. 
Mr. Ramsay thought that the matter was worthy of 
consideration. The employers did not believe that 
there would be any delay under the proposed arrange- 
ment even if central conference were interposed 
between the local conference stage and the new body’s 
consideration of the claim. 


After considering the proposal, the union representa- 
tives informed the employers that while they regarded 
the proposal “‘ very seriously indeed,” they were not 
in a position to decide the matter. They preferred to 
wait until each union had received a copy of the 
shorthand notes and had obtained from them a clear 
idea of what had been said at the conference. The 
unions would then meet to consider the proposal, and 
at a further conference with the employers their 
representatives would explain what the position was. 


During October the home branch membership of 
the Amalgamated Engineering Union increased from 
197,571 to 199,932 and the colonial branch membership 
from 24,909 to 25,073. The number of members in 
receipt of sick benefit increased from 2,654 to 2,805, 
and the number in receipt of superannuation benefit 
from 14,116 to 14,122. The number in receipt of 
donation benefit decreased from 3,802 to 3,249, and 
the total number of unemployed members from 15,849 
to 14,310. 





Mr. Findlay, the general secretary of the United 
Patternmakers’ Association, reports that at the end 
of October the number of unemployed members was, 
not reckoning the Belfast figures, 878. The number of 
members in receipt of sick benefit was 248, and the 
number in receipt of superannuation benefit 665. The 
total membership was 10,176. 





The following letter from the organising secretary 
of a district appears in the latest issue of the United 
Patternmakers’ Association’s Trade Review :—“ At 
the meeting of the District Committee held to-day 
the question of a national application for an increase 
in the base rates was considered, and the following 
resolution was unanimously agreed to :—‘ That this 
Committee strongly protest against the Executive 
continuing negotiations with other unions on the 
question of wages, and consider that in the best interests 
of the members separate negotiations on wages should 
be initiated on behalf of patternmakers. Further 
resolved: That we request the Executive to take a 
vote of the Society for and against the continuance of 
the Society with the Joint Trades Movement.’ The 
delegates feel that we, as patternmakers, should 
initiate a policy separate from the other trades, for 
while about 80 per cent. of the engineering trades are 
on some system of payment by results, there are about 
60 per cent. of our members on plain time rates, 
and, therefore, in an unfavourable position in regard 
to average earnings.” 


In communicating to members the terms of settle- 
ment of a local dispute on the question of the employ- 
ment of non-union workers, the secretary of the 
Federation of Master Cotton Spinners’ Associations 
said :—‘‘ I am authorised to state that the agreement 
was made conditional upon the understanding that 
the federation does not abrogate its right to defend its 
members against any action which might be taken 
by operatives or their organisations in this or similar 
cases. It should also be stated that during the course 
of the discussion on the subject the employers’ repre- 
sentatives made it quite plain that the attitude of the 
Federation towards the question of non-union labour 
was: (1) We are in favour of collective bargaining. 
(2) As employers we have never attempted to dis- 
criminate between operatives who are members of a 
trade union and those who are not. (3) We desire 
our mills to work without dislocation and trouble 
arising from differences on a question with which we 
are not concerned.” 


Building trade operatives in England and Wales, 
including the depressed areas, are to receive, in January, 
the second instalment of the wages increase approved 
in April last by the National Joint Council for the 
industry. The first instalment of $d. an hour for 
craftsmen, with proportionate increases for labourers, 
was added to the wage rates in July last. When 
agreement was reached on the claim, it was decided to 
carry out an inquiry into the conditions in certain 
depressed areas in order to determine whether the 
second half of the increase should apply to these areas. 








exemption, and the investigation was, therefore, 
restricted to certain areas in South Wales. The 
decision of the investigating committee is that the 
second instalment shall be paid in all areas. 





Before leaving Geneva on his return to Japan, Mr. F. 
Watanabe, Japanese employers’ delegate to the nine- 
teenth session of the International Labour Conference, 
sent a message to the National Confederation of Indus- 
trial Associations, giving his impressions. He said that 
although it was not easy for the International Labour 
Organisation to realise its ideals, its existence was 
none the less significant. It was the only public organ 
through which Japan could participate in world 
economic activities at present, being no longer a 
member of the League of Nations. Even if Japan could 
not derive many immediate benefits from the Organisa- 
tion, it would be possible through this institution to 
keep in constant touch with the general trend of the 
world, and to assimilate gradually what was necessary 
and suitable to Japan in accordance with the Japanese 
situation. In that sense, the International Labour 
Organisation could never be ignored. 





The weekly organ of the International Labour Office 
at Geneva gives a translation of an interesting declara- 
tion which was adopted at a recent Japanese Trades 
Union Congress. ‘‘ Owing to the adoption by an in- 
creasing number of countries of the system of bloc 
economy, import quotas, tariff walls, &c., there has 
now appeared,” it states, “‘a downward tendency in 
the export business of Japan, and it is even anticipated 
that the end in the present great activity in the manu- 
facture of munitions is in sight. Reactionary depression 
is approaching, and in anticipation of this the Govern- 
ment has drafted a Bill concerning a retirement allow- 
ance reserve system. Nevertheless, the capitalists of 
Japan profit by currency inflation, endeavour to exploit 
workers, and try to destroy trade unions and check the 
organisation of workers. They are moreover opposing 
Bills concerning retirement allowance reserves, group 
life insurance under State management, national health 
insurance, amendment of the Act concerning conciliation 
of labour disputes, measures for strengthening agree- 
ments regarding labour conditions, &c., and all other 
social legislation.” nacht 

The declaration concludes as _ follows :—‘ The 
Japanese Trades Union Congress has been in existence 
for three years, and though a few organisations of 
reactionary tendency upholding Japanism have for very 
ambiguous reasons left it, this has not disturbed it in 
the least, and to-day it embraces 260,000 workers, 
corresponding to 70 per cent. of all the organised 
workers of Japan. It has unified the trade union front, 
consolidated itself and established itself as the national 
centre of trade unions of Japan in name as well as in 
reality. We have now set out to organise the five 
million still unorganised workers, overcome the exploita- 
tion of employers, to protect the livelihood of the work- 
ing classes, and realise industrial co-operation in order 
thereby to promote the industrial progress of the coun- 
try and to establish world peace in co-operation with 
the Asiatic Labour Congress and the International 
Labour Organisation.” — 

A communication received by the International 
Labour Office at Geneva, states that the Commercial 
Employees’ Association of Rio de Janeiro, recently set 
on foot a movement to co-ordinate and centralise the 
activities of the different unions of Brazilian commercial 
employees. The Association has taken the first steps 
towards bringing about the establishment of a National 
Federation of Salaried Employees’ Unions. One of the 
results of establishing a national body would be to 
further the efforts of the smaller unions of salaried 
employees in commercial centres of secondary import- 
ance. The Commercial Employees’ Association hopes 
to be enabled thus to take an effective part in raising 
the standard of living of the staff of commercial under- 
takings, which in some parts of Brazil is still consider- 
ably lower than in the larger centres. 





The general principles on which the Association pro- 
to base its national activities may be summarised 

as follows: Strict supervision of the observance of 
social legislation, including the statutory provisions 
relating to commercial employees ; the abolition of the 
system of manager-employees which is becoming 
general, and which frequently tends to deprive an entire 
class of salaried employees in small businesses of their 
privileges under the legislation relating to hours of 
work and holidays with pay ; active supervision by the 
trade union body of the system of employment involv- 
ing investment in the employer’s business ; extension 
of the work of the Commercial Employees’ Institute, 
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including social and legal assistance 
organisation ; codification of social legislation ; 
tection of the right of 
of the trade union movement. 








The Railway Labour Executives’ Association 
established a bureau at Washington for the collection 
and distribution of information bearing on the question 
of netionalisation of the American railways. The 
director of the bureau stated to a representative of 
Labour that the intention was to appeal to the common- 
sense of the people—not to their emotions. “* For 
years,” he added, “ the railroads have been the play 
thing of a small group of big bankers. The public 
railways, the investors in railway stock 
and the workers have all suffered. The 
profited enormously. If America is to have the kind of 
transportation system that its vast interests demand, 
the railroads must be free from this banker control.” 


which uses the 











TIMKEN BEARINGS ON THE LON- 
DON MIDLAND AND SCOTTISH 


RAILWAY TURBINE LOCOMOTIVE. 
(Concluded from page 526.) 


which are also fitted 
illustrated by the 


One of the front-bogie axles, 
with cannon-type axleboxes, is 


photograph reproduced in Fig. 18, on this page. 


each axle, and the method of 
shown in Figs. 16 and 17. The 
methods of adjusting and lubricating the bearings are 
similar to those used in the ot the intermediate 
and trailing axles previously described. It may be 
pointed out, however, that in the cannon-type axlebox 
the bearings can be easily inspected by disconnecting 
and removing the two halves of the box, which allows 
the outer races to be moved outwards towards the 
wheels. To remcve the bearings, pressure is applied 
to the inner face of the abutment-ring after the axlebox 
casing and wheels have been removed. 

In the case of the two-wheeled trailing 
which is located under the firebox, it was 
necessary to use two separate axleboxes, and each 
box contains two single-row bearings of 6j-in. bore 
and 13}-in. external diameter. They are mounted, 
as shown in Figs. 19 and 20, with the small ends 
of the tapered rollers together in order to obtain the 
maximum stability, tuis being particularly necessary 
in this since the load on the box may not 
always be exactly central between the two bearings. 
As will be seen on reference to Fig. 19, the inner 
bearing abuts against a shoulder on the axle, and a 
steel spacer ring is placed between the inner races of 
the two bearings, which are a press fit on the axle, 
the whole assembly being secured by a large nut. The 
outer races of the bearings are a close fit in the bore 
of the axlebox, and a steel spacer ring, in halves, is 
also placed between them; the width of this ring is 
made to give the correct adjustment. Fig. 21, on 


external diameter to 
fitting them is clearly 


case 


truck, 
again 


case, 


page 553, shows the two bearings assembled on the | 
axle with the spacer rings between them and the 
with its locking plate, 


nut, in position, One of the 
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There | 
are two single-row bearings of 6 }f-in. bore and 13}-in. | 
| tion is effected on the self-circulatory system previously | 
For inspection of the bearings, the axle must | 
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TAPER-ROLLER BEARINGS FOR TURBINE LOCOMOTIVE. 
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LEADING BoGir-WHEEL 


Fig. 18. 


axleboxes is shown in Fig. 22, 


the complete truck is reproduced in Fig. 23. Lubrica- 
referred to. 
be dropped from the frame, 
withdrawn after removing the nuts from the inside- 
cover bolts. The halves of the spacer ring between 
the outer races can then be removed, and this allows each 
outer race to be displaced in turn, so that all parts 
of both bearings can be examined without removing 
them from the axle. To take out the bearings, pressure 
must be exerted on the rear cover after the box has 
been removed. The pressure is transmitted to the 
inner races, which are thus pushed off the axle, after 
removing the securing nut, without any injury to 
the taper rollers. This operation, however, is usually 
only necessary when the wheels have to be changed. 
In the case of the tender, as no very special condi- 
tions had to be complied with, the firm’s standard type 
of axlebox, each containing a dual-cone bearing of 
5}-in. bore and 12}-in. external diameter, was employed. 
In these axleboxes, the double inner race of the bearing 
is a press fit on the axle, the inner face abutting against 
a steel ring which, in turn, abuts against a shoulder 
on the axle. The outer races are a press fit in the 
bore of the axlebox, and the bearing is adjusted by 


when the axlebox can be 








|means of shims placed under the flange of the outer 


cover of the box. The self-circulatory system of 
lubrication is employed. The axlebox is in one piece, 
and is fitted with a cover and inspection plate secured 
by set bolts. The axlebox can be removed from the 
axle by pressure applied to the rear face of a grooved 
enclosure sleeve. 

In conclusion, we may mention that the makers | 
claim that one of the advantages of roller-bearings | 
in comparison with plain-bearings is that as the former 
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Set with CANNON-TyPE AXLEBOX. 


support the axle round the whole circumference, instead 

| of only at the top, and are adjusted for a very small 
radial clearance, the running of the axle is much 
smoother, and the “ pounding” effect, due to the 
motion of the coupling rods, greatly reduced. The 
transverse clearance in the horn guides, above referred 
to, is found to be desirable in order to keep tyre-flange 
wear down to the minimum, since the clearance allows 
the wheel set, with its axleboxes, a slight transverse 
movement across the track. This clearance, with 
Timken-bearing boxes, is usually made larger than 
with plain-bearing boxes owing to the fact that with 
the latter wear gives an appreciable amount of end 
play in the bearing itself, whereas with the Timken 
bearing the end play never exceeds a few thousandths 
of an inch. 








EARLY MARINE ENGINEERING 
PRACTICE. 


Ix a lecture on “Some Early Marine Engineering 
Experiences and Practice,” delivered before Lloyd's 
Register Staff Association on November 7, Engineer 
Captain Edgar C. Smith said a fruitful source of infor- 
mation was the reports of Government committees. 
One of the earliest of these committees concerned with 
steamboats was called the Holyhead Roads Committee. 
The object of this committee, which was appointed 
in 1822 and was presided over by Sir Henry Parnell 
(afterwards Lord Congleton), was to inquire into the 
Post Office Steam Packet Service. Among the engineers 
who were examined by the committee were Joshua 





Field, Timothy Bramah, Bryan Donkin, Mare Brunel, 
David Napier, Charles Wye Williams and Jacob Per- 
kins. On two occasions Faraday was a witness, and 
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(For Description, see Opposite Page.) 


LIMITED, ENGINEERS, BIRMINGHAM. 











Lf "t a 


= 


' 4 ai iA | 
ME" AI ye 
EE we. J. 








Fie. 23. 


this was probably the first instance of an eminent | 
chemist being called in to give advice on marine 
engineering. Faraday, besides giving information on 
the salts in sea water and the conditions which must 
be present for the various salts to be deposited, suggested 
that the engineer should be provided with a hydro- 
meter with one, or at most two, marks upon it, the one 
to indicate the density of the water when it began to 
deposit common salt, and the other when it began to 
deposit sulphate of lime. He also suggested the use 
of lime, potash or soda for neutralising the acidity of 
the boiler water, and the provision of temperature 
tubes in coal bunkers for detecting any rise in the 
temperature of the coals. Some of Perkins’s evidence 
related to the use of the boilers of Oliver Evans in 
America. Evans’s boilers were cylindrical, 18 ft. long 
and 30 in. in diameter. The wrought-iron plates were 
fs in. thick. At each end of the cylinder was a disc 
of cast iron 4 in. thick, four times as strong as the | 
wrought-iron part. ‘‘ When the boiler gives way,” | 
said Perkins, “which must necessarily be the case | 
sooner or later, it will be at the weakest part. 





The | 
rend or opening, which takes place when the boiler | 
gives way to relieve itself, discharges no more steam | 


than is usual for the safety valve to emit.” Such | 


CoMPLETE TRAILING TRUCK. 


rends were easily repaired with a patch of lead inside 
the boiler secured by a wooden strut. 

After describing the construction of the early flue 
boilers and the various types of paddle engines, Captain 
Smith drew attention to the work of Samuel Hall 
(1781-1863) on the surface condenser. The marine 
condenser as we have it to-day was essentially the child 
of Hall. He it was who first used the combination of 
a tubular condenser with screwed ferrules, a circulating 
pump, an air pump, and an evaporator for make-up 
feed. The first ship fitted with Hall’s arrangement 
was the Windermere, engined by Messrs. Fawcett 
Preston and Company. In the Mechanics’ Magazine 
for September 12, 1835, was a letter from George Peel, 
of the old firm of Peel, Williams and Peel, of Man- 
chester, which ran: “‘ I yesterday witnessed with much 
satisfaction the performance of a pair of steam engines, 
fitted up with your recent improvements on board the 
Windermere. The engines were working well without 
anything like effort, thirty revolutions per minute, 
and although the vacuum was impaired in consequence 
of a defective joint, yet the barometer attached to the 
condenser indicated the rise of a column of mercury 
equal to 28} in., the ordinary 
at the same time at 30-2 in.” 


Fia. 





barometer standing | 
Hall’s condensers were | 


99 


AxLE-Box or Tratrina Truck. 


fitted to the Wilberforce, India, Queen, Sirius, British 
Queen, H.M.S. Megaera and other vessels, but after a 
few years their use was abandoned. Some engineers 
thought them expensive and unnecessary, but the 
real practical objection to them was due to the great 
quantity of grease used in both engines and boilers at 
that time. In a statement of the relative merits of 
jet condensing and surface condensing engines it was 
said: “In injection engines the oil which is put into 
the cylinders, stuffing boxes, slides, &c., is speedily 
carried away by the injection water into the sea”’ ; 
while “‘ in the patent engines, not a particle of the oil 
which is given to the internal parts of the engine, &c., 
is wasted away into the sea, or lost, but it is all carried 
into the boilers, whereby they are protected from 
corrosion, and an ample lubrication of the engine is 
effected at scarcely any cost.” Unfortunately, a 
great deal of the grease stayed in the condenser tubes 
and they quickly became clogged up. Hall deserved 
a better fate than that which befell him, for when he 
died in Morgan-street, Tredegar-square, Bow, at the 
age of 82, he was in very reduced circumstances. 

When the screw replaced the paddle, marine engin- 
eers, said Captain Smith, found themselves faced with 
four difficult problems, among which the most difficult 
was perhaps the design of the stern-tube bearing. 











When brass bearings were used, the wear was very 
rapid, and the safety of ships was sometimes jeopardised 
through the inflow of water as the bearing wore away. 
It was John Penn who systematically set about finding 
a solution to the problem, and from his experiments 
came the introduction of the stern-tube bearing fitted 
with strips of lignum vite. An account of his work 
is to be found in the Proceedings of the Institution of 























































554 





Mechanical Engineers for 1856 and 1858. The famous 
Great Eastern was being built at Millwall when Penn’s 
experiments were being made, and a report by Joshua 
Field has recently come to light giving an account of 
a visit he paid to the ship in 1860, with Penn, to advise 
on certain matters connected with her machinery. 


From this it appears that the Great Eastern’s stern | 


tube bearing had four blocks of wrought iron 8 ft. long, 
and 1 ft. 4 in. wide, each faced with soft metal about 
} in. thick. The soft metal had been pressed out and 
the bearing had worn down almost to the wrought iron. 
The weight of the propeller and shaft was estimated 
at 54 tons. After examining the shaft and bearing, 
Field and Penn reported to the directors of the Great 
Eastern Steamship Company that they considered 
that “the wrought-iron blocks which contain the 
white metal should be planed away to the extent of 
about 2 in., and a thick brass or gunmetal bearing 
fixed upon these slabs to have dovetail grooves cut in 
them, to receive slips of wood so that the bearing 
should be alternatively brass and wood. This (sic) would 
be sufficient to do this to the bottom and two side 
slabs. The top might remain as it is. There is no 
wear on it. Such a bearing we consider will work so 
constructed for a considerable time, and quite sufficient 
for a voyage to New York and back. operation 
can be effected while the ship is afloat and in her present 
position.” The report is dated March 15, 1860, and 
as the ship crossed the Atlantic for the first time 
in the following summer it may be presumed that the 
advice of Penn and Field was acted upon. The sketch 
on the previous page shows the section through the shaft 
and bearing with the proposed alteration. 








ENGINEERING TRAINING AND 
EDUCATION. 


The Institution of Chemical Engineers.—Arrange- 
ments for the associate membership examination of the 
Institution of Chemical Engineers for 1936 are now 
complete. Application forms for the examination, 
which must be returned not later than December 20, 
1935, together with a memorandum entitled The Train- 
ing of a Chemical Engineer, may be obtained from the 
honorary registrar, Institution of Chemical Engineers, 
Abbey House, Victoria-street, Westminster, London, 
S.W.1. 








PERSONAL. 


The address of Messrs. Tue Steet Banp Conveyor 
AND Enarnerrine Company, Limrrep, has been changed 
to Dawlish-road, Selly Oak, Birmingham. 

Messrs. Bancock anp Witcox, Limrrep, Babcock 
House, Farringdon-street, London, E.C.4, inform us that 
Mr. W. Bayliss has retired and that Mr. F. W. Woodfield 
has been appointed manager of their Manchester office in 
his stead. 

Messrs. Lorant AND Company, Liurrep, 48, Croydon- 
road, London, 8.E.20, advise us that as the sole agencies 
held by Messrs. Loranco, Limited, now in voluntary 
liquidation, have been transferred to them, they continue 
to supply all the special tools and machines previously 
supplied by that company, and are in a position to attend 
to repairs and supply spare parts. 

Messrs. Artsa Crare, Limrrep, Strand-on-the-Green, 
Chiswick, London, W.4, have appointed Mr. H. Mills 
Garner to be sales manager. He will be responsible for 
the distribution of the firm’s marine and industrial petrol 
and paraffin, and Diesel engines throughout the world. 


Mr. W. Extspon Dew, consulting electrical and 
mechanical engineer to Messrs. Central Mining and 
Investment Corporation, Limited, Corner House, 
Johannesburg, South Africa, is now in London, and 
during his stay hia address will be at the head office of 
his firm, namely, 1, London Wall Buildings, London 
Wall, E.C.2. 

The business of Messrs. H. R. Marspen, Liurrep (in 
voluntary liquidation), Soho Foundry, Meadow-road, 
Leeds, has now been sold, and a new company is being 
formed to carry on the business. All pending contracts 
and orders are being executed. 


Messrs. Rustow anp Hornssy, Loren, Lincoln, 
and Messrs. R. A. Lister anp Company, Lrrrep, 
Dursley, Gloucestershire, have announced that the 
rationalisation agreemei t éntered into between them in 
1930 is being terminated by mutual consent on March 31 
next. The reason for the termination, we are informed, 
is a gradual change in besic factors affecting the respec- 
tive businesses. 


Messrs. Asnwortnm, Son and Company, LIMITED, 
Midland Iron Works, Dewsbury, have amalgamated 
with the weighing-machine business of Messrs. CHARLES 
Ross, Limrrep, Aizlewood-road Works, Sheffield, and, in 
future, the company will trade under the name of 
Messrs. Asuwortu, Ross anp Company, Lrirrep. 
The manufacturing part of the combined business will be 
carried on at the Soedvery Works. 

Tue Coat Utitisation Councit yesterday (Novem- 
ber 21) opened new showrooms at British Industries 
House, Marble Arch, London, W.1. Every type of 
modern coal-burning appliance is on view in actual 
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CONTRACTS. 


Messrs. MeERRYWEATHER AND Sons, Limrrep, Green- 
wich-road, London, 8.E.10, have received an order 
from the Corporation of the City of Dublin for a motor 
turntable fire escape with an all-steel ladder to reach 
|a height of 100 ft. The ladder will be equipped with a 
water-tower nozzle, life-saving apparatus and telephone. 
The machine will also be fitted with a fire pump to 
deliver 275 gall. per minute, and a powerful searchlight. 


Messrs. Korrers Coxe Oven Company, LiMiTED, 
301, Glossop-road, Sheffield, 10, have received an order 
from Messrs. John Bowes and Partners, Limited, New- 
castle-upon-Tyne, for a new coke-oven and by-product 
recovery plant, to be erected near Jarrow. The installa- 
tion will carbonise 200,000 tons of coal per annum and, 
it is stated, will produce special foundry coke of Morley 
Hill quality. The plant will comprise 33 Koppers 
combination circulation ovens with cross-over regenera- 
tors, coke-handling and grinding plant, and modern 
by-product recovery installation. In connection with 
this order, Messrs. Tae Brrertey Company, LIMITED, 
Birtley, Co. Durham, have received the contract for 
the complete coal washery and coal-handling plant. 
This will include a battery of concentrating tables for 
washing fine sizes of coal. The Birtley-Henry system of 
water clarification will be adopted, in order to ensure 
that there shall be no dirty effluent from the plant. 
This process was fully described in ENGINEERING, vol. 
exxxviii, page 213 (1934). 


Messrs. GuenirrerR Enotnes, Liwrrep, Anniesland, 
Glasgow, W.3, have secured an order for two twin-screw 
sets, comprising four sixteen-cylinder high-speed Diesel 
engines, each of the two sets to develop 320 brake 
horse-power, at 900 r.p.m., for installation in two patrol 
boats for the Royal Canadian Mounted Police. 


Messrs. Tue NortH-Eastern MARINE ENGINEERING 
Company, Limrrep, Wallsend-on-Tyne, are to supply the 
single-screw reciprocating steam engines for the propul- 
sidn of seven timber-carrying vessels for service on the 
northern coast of Siberia. The vessels, which are being 
built by Messrs. Furness Sarpsur~pinc Company, 
Limrrep, Haverton Hill-on-Tees, have a deadweight 
capacity of 4,000 tons, and will be capable of a service 
speed of 11} knots when fully loaded. 


Messrs. Tue Trussep Concrete Street Company, 
Lourep, Thames House, Millbank, London, 8.W.1, are 
acting as the reinforced-concrete engineers in connection 
with the building of a bridge over the River Gipping at 
Stowmarket, for Messrs. Nobel Chemical Finishes, 
Limited, a reinforced-concrete swimming pool at Edin- 
burgh and the conversion of a factory in Handel-street, 
Nottingham, into shops and flats. They are also supply- 
ing Truscon precast floors for a furniture warehouse in 
Ealing, the Knox Institute at Haddington and Electricity 
offices in Wimbledon. 


Messrs. Davey, PAXMAN AND Company (COLCHESTER), 
Liurrep, Standard Ironworks, Colchester, have received 
an order for the main propelling machinery, comprising 
a twin set of 40-h.p. Paxman-Ricardo Diesel engines, 
together with a 3-kW oil-engine driven auxiliary lighting 
set, for installation in a new barge yacht which Messrs. 
Firma G. de Vries Lentsch, Nieuwendam, are building. 


Messrs. YARRow anp Company, Luourrep, Scotstoun, 
Glasgow, W.4, are to supply the main designs for the 
Yarrow water-tube boilers, to be built under licence in 
Hottand for a new liner of the Holland-America Line. 


Mr. A. Gloster, Vintry House, Queen Street-place, 
London, E.C.4, informs us that Messrs. ORENSTEIN & 
Korret (S8.A.), Limrrep, Johannesburg, have secured 
an order for 500 steel, four-wheel, open, drop-sided 
wagons, type E.S.4, for the South African Railways. 
The firm are acting as agents for six German wagon 
builders, among whom cial. Orenstein und Koppel, 
A.-G., Berlin, for whom Mr. Gloster is the London agent. 








BOOKS RECEIVED. 


Strength of Materials. By Prorressors E. R. Maurer 
and M. O. Wirnry. Second edition. New York: 
John Wiley and Sons, Incorporated. London: Chap- 
man and Hall, Limited. [Price 17s. 6d. net.] 
Elements of Machine Design. By Dr. D. S. Krmpatt 
and J. H. Barr. Third edition, revised and enlarged. 
New York: John Wiley and Sons, Incorporated. 
London : Chapman and Hall, Limited. [Price 20s. net.] 
Industrial Electronics. By F. H. GuLurKsen and 8. H. 
Vepper. New York: John Wiley and Sons, Incor- 
porated. London: Chapman and Hall, Limited. 
[Price 17s. 6d. net.) 
Psychology in Business and Industry. An Introduction 
to Psychotechnology. By Proressor Jou“n G. JENKINS. 
New York: John Wiley and Sons, Incorporated. 
London : Chapman and Hall, Limited. [Price 12s. 6d. 
net.] 
Pfeiler und Widerlager von Briicken. By Dr.-Inc. K. 
ScHAECHTERLE. Berlin: Wilhelm Ernst und Sohn. 
[Price 14 marks.] 
Seehafenbau. Volume IIIf. Part IV. By Dr.-Ing. F. W. 
Orro Scuvutze. Berlin: Wilhelm Ernst und Sohn. 
[Price 4-60 marks.) 
Handbuch fiir Eisenbetonbau. Volume XII. 
Strassen-, Eisenbahn-, Berg- und Tunnelbau. 
edition. Berlin: Wilhelm Ernst und Sohn. [Price 
in England 4-95 marks.]} 
Department of Scientific and Industrial Research. Fuel 
esearch. Technical Paper No. 43. Further Experi- 
ments Upon the Water- Process. By Dr. J. G. 
Kine, Dr. B. H. Witttams, and R. V. Txomas. 


Part I. 
Fourth 


TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses. 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 


Wire, 2 mm. in diameter, 19} tons, for power presses. 
State Domains Administration, Cairo, Egypt ; _. 
ber 16. (T.Y. 5,478.) 

Steel Rails and Accessories, 7,000 m. tons. Royal 
State Railways of Siam, Bangkok; January 31, 1936. 
(T.Y. 5,479.) 

Tools, comprising spades, shovels, axes, hatchets, picks 
and saws, and wooden handles for various tools. Argen 
tine State Railways, Buenos Aires; December 26. (T.Y. 
10,223.) 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—The advance in Cleveland 

ig-iron prices, announced in last week’s ENGINEERING, 
Eos not checked the desire of customers to buy, though 
they have already made preparation for the next few 
months. Makers could book further heavy forward 
orders, but incline to the belief that they have sold as 
extensively as is prudent, and consequently trans- 
actions are far from numerous or large. The much- 
restricted output is barely sufficient to meet present 
requirements, and there are virtually no stocks at 
makers’ yards. Local consumers, as well as home 
customers at a distance and buyers in Scotland, would 
welcome larger deliveries as they are anxious to add to 
their accumulations, which they consider are lower than 
desirable under present conditions. Little or no effort is 
made to put through business with firms abroad. Recog- 
nised market values are ruled by No. 3 description of 
iron at 70s. for local purposes, 72s. delivered to North of 
England areas beyond the Middlesbrough zone, 70s. 
delivered to Falkirk and 73s. to Glasgow. Next week 
Messrs. Dorman, Long and Company, Limited, will blow 
in an additional blast-furnace to produce basic iron. 


Hematite.—-Prices of East Coast hematite pig-iron are 
likely to be slightly advanced in the near future, as 
market quotations are now low as compared with the 
fixed minimum values for Cleveland iron. Relative 
cost of production has, however, changed considerably, 
and for some time ironmasters have been able to make 
hematite almost as cheaply as Cleveland pig. The 
statistical state of the hematite branch of trade enables 
producers to take a firm stand. Their far from large 
stocks are either sold or earmarked for early use at 
makers’ own steel works, and their output is practically 
absorbed as it is produced. Inquiries from the Continent 
are reported, but producers are not disposed to quote 
for shipment to foreign destinations, and merchants 
find impediments to export business as difficult as ever 
to overcome, so that overseas sales are few. Present 
quotations are based on No. 1 grade of hematite at 71s. 
for use on Tees-side, 72s. delivered to Tyneside, 73s. 6d. 
delivered to various parts of Northumberland and 
Durham, 78s. 6d. to the Sheffield area, and 74s. to 
Scotland. 


Foreign Ore.—Conditions in the foreign trade do not 
admit of transactions of moment, and buyers and 
sellers are holding off the market. Advanced figures will 
probably have to be paid when negotiations are resumed. 


Blast-Furnace Coke.—Buyers of Durham blast-furnace 
coke are much less backward than of late, and sellers, 
while still keen to arrange new contracts, are asking 
higher prices. For good medium qualities delivered to 
Tees-side works 19s. 6d. is now generally named, though 
consumers claim they can still buy at rather less. 


Manufactured Iron and Steel.—Further increase of 
activity in the semi-finished and finished iron and steel 
industries can be reported, and enlargement of the 
already heavy and almost record output is essential to 
meet the continued growth of demand. Makers of semi- 
finished steel, though running plant at capacity, are 
unable to satisfy needs of re-rollers, and consequently 
more foreign material is being used. Manufacturers of 
structural steel are well sold, producers of railway 
material have substantial contracts to execute, and 
departments dependent on shipbuilding are better 
employed than for a very considerable time. Subject 
to the usual rebates, principal market quotations for 
home consumption stand : Common iron bars, 91. 12s. 6d.; 
pons (parallel), 82.; packing (tapered), 101.; steel 
illets (soft), 51. 12s. 6d.; steel billets (medium), 
7l. 2s. 6d. ; steel billets (hard), 7/. 12s. 6d. ; iron and steel 
rivets, 111. 10s.; steel boiler plates, 91. 5s.; steel ship 
plates, 81. 15s.; steel angles, 81. 7s. 6d.; steel joists, 
8l. 15s.; heavy sections of steel rails, 81. 10s. for parcels 
of 500 tons and over, and 9I. for smaller lots ; and fish 
plates, 121. 10s. Black sheets (No. 24 gauge) are 111. 5s. 
for delivery to home customers, and 9l. 10s. f.o.b. for 
shipment abroad; and galvanised corrugated sheets 
(No. 24 gauge) are 131. 5s. for delivery to home customers, 
and 111. 10s. f.o.b. for shipment overseas. 


Scrap.—There is continued good demand for scrap. 
The fixed price of 52s. 6d. for heavy steel is proving too 
low to attract sufficient supply. There are buyers of 
machinery metal at 57s. 6d. and of heavy cast-iron at 
52s. 6d., while 45s. is the minimum figure for light cast- 
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SHEFFIELD, Wednesday. 


Tron and Steel._—The General Election over, local steel 
and engineering masters are looking forward to a steady 
influx of orders. During the Election many buyers 
withheld contracts ; they could not be tempted to enter 
into forward business. Already more inquiries are circu- 
lating for raw and semi-finished materials and finished 
steel products, and good orders are in prospect. Reports 
from steel-melting departments indicate no decline in 
output. Not only is the demand for basic-steel billets 
considerably larger than a year ago, but the call for acid 
steel has received a welcome fillip during the past few 
weeks. Steelmaking alloys are in ready request. The 
scrap market has bright features. Consumption has been 
fully maintained, and values show a rising tendency. 
One of the biggest scrap distributors in this country, with 
headquarters at Sheffield, has purchased two ships of the 
Commonwealth and Dominion Line. These vessels, which 
are the Port Pirie (7,316 tons) and -Port Victor (7,280 
tons), are to be broken up. They have been laid up in the 
River Blackwater since July. Business in railway rolling 
stock is expanding. A contract has been booked locally 
for wagons for a British railway. The same concern has 
received an order from a provincial corporation for 100 
*bus and coach bodies ; also a contract for 76 all-metal 
double-deck trolley "bus bodies. It is stated these orders 
will mean work for 250 men for six months. An improving 
trade is that of shipbuilding steel, forgings and castings. 
The activity which has long featured departments 
turning out electrical equipment has been fully main- 
tained. Makers of agricultural machinery and parts are 
beginning to improve their order books following a quiet 
period due to seasonal influences. Output of automobile 
steel and accessories is exceptionally heavy. Local 
makers are keenly watching for developments in connec- 
tion with the report that one of the leading motor 
manufacturers is to form, at Wolverhampton, a company 
for the purpose of making his own steel. About 650,000 
tons of steel are used yearly in the manufacture of motor 
cars, and of that quantity Sheffield supplies ajlarge amount. 
The annual report of Sheffield University shows that in 
the Mechanical Engineering Department researches sub- 
sidised by the Institution of Mechanical Engineers on 
welding and the effect of high temperatures on metals 
have been carried out. Investigations into the behaviour 
of certain materials under repeated stresses have been 
subsidised by the British Electrical and Allied Industries 
Research Association. The researches in connection with 
the effect of cold working of materials, assisted by the 
Worshipful Company of Ironmongers, have been con- 
tinued. In co-operation with the Sheffield File Manu- 
facturers’ Association tests have been carried out on 
files. 

South Yorkshire Coal Trade.—The result of the miners’ 
national ballot has caused buying to expand. Stocks 
are being formed in readiness for emergency. The demand 
for industrial fuel continues on a high level. Best hards 
are in ready request, while there is a better market for 
washed trebles and doubles. Washed singles and smalls 
are firm. A better trade is being done in house coal. 
Stocks at colliery sidings and depots are being cleared. 
Foundry and furnace coke are steady. The export 
position in regard to most classes of fuel has undergone 
little change. Quotations are: Best branch hand picked, 
248. to 26s. ; Derbyshire best house, 20s. to 22s. ; Derby- 
shire best brights, 17s. 6d. to 19s.; best screened nuts, 
17s. to 188.; small screened nuts, 16s. to 16s. 6d. ; 
Yorkshire hards, 17s. 6d. to 188s.; Derbyshire hards, 
l7s. 6d. to 18s. ; rough slacks, 9s. to 10s. ; nutty slacks, 
8s. to 9s. 6d. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Welsh Coal Trade.—It is impossible, until the miners 
have made up their minds whether they intend to 
proceed with a national strike in support of their national 
wages demand, to form any definite opinion as to the 
future of the coal trade in South Wales. It will be 
recalled that in October, 1934, the Welsh coalowners 
made a three years’ agreement with the Welsh miners, 
to expire on September 30, 1937. The miners then 
received a 2} per cent. concession, notwithstanding the 
fact that the Welsh coalowners were still losing money. 
It is on the basis of the wages then agreed upon that the 
Welsh coalowners have made their contracts running 
into next year, but the miners now call upon them for 
2s. per shift advance in wages, and have repeatedly 
declared that they do not intend to observe the district 
agreement any longer, but will join in the national wages 
movement, in accordance with their determination that 
all wages in future must be on national lines. The 
contractors for Welsh coal naturally expect that contracts 
they have made will be duly observed, and if any attempt 
is made to enforce an increase on foreign buyers, there 
is no doubt they will take their orders to competitors, 
notably the Germans, who are only too anxious to make 
contracts on the basis of existing prices for five years. 
Iron and steel makers will naturally resist efforts to add 
seriously to their productive costs, and handicap them 
still further in their industry. It has to be recognised 
that the Welsh miners, by a vote of 85,372 in favour 
of a strike, against 3,843, have practically unanimously 
declared for such a strike. Welsh coal is already more 
costly than other British coals as well as dearer than 
any competing foreign coals. The prospect of this 
strike following upon the “stay-in” strikes during 
October has caused considerable activity on the part of 
large buyers at home to lay in stocks, and this activity 





is certainly proceeding ,for the remainder of this month. 
Buyers abroad have likewise sought to stock coal as | 
far as possible, especially where there are contracts in 


existence. New business for later dates is practically 
out of the question. The Greek State Railways have 
placed orders for about 17,000 tons of German coal instead 
of Welsh. It remains to be seen whether it will be 
possible for the Welsh colliery enterprises to maintain 
outputs. Shipments in the last month have quickened 
so that the heavy loss of 613,000 tons shown in the 
middle of October has been reduced to 483,000 tons up 
to the end of last week. This deficiency arises from the 
faet that the shipments of coal, including bunkers, from 
the Welsh ports of the Great Western Railway Company 
in the period from January 1 to November 17 amounted 
to 17,132,800 tons, compared with 17,615,800 tons in 
the same period of 1934. It is to be recognised that 
South Wales is dependent upon the export trade to 
dispose of 70 per cent. of its output, so that it is of the 
highest importance that prices be not unduly raised. 

Iron and Steel Trade.—Conditions in the iron and 
steel trade of South Wales and Monmouthshire remain 
very active, with every prospect of increasing business 
in the future as the mn A of big contracts that will be 
placed in the district for railway, bridge, and other 
requirements that will come on the market as the result 
of the policy of the National Government. The carrying 
out of improvements to existing works is proceeding at 
ge speed, and employment generally should expand. 

nditions, however, depend upon the national wages 
campaign of the miners, and their threat to enforce 
their demands by a huge national strike. It seems that 
the miners count upon receiving Government assistance 
on their own lines, and they have already expressed 
their refusal to accept the central selling scheme of the 
Government as satisfactory, partly because it does not 
guarantee the wi demanded, or promise anything 
more than the industry will yield. Iron and steel makers 
have laid in stocks of fuel which will, perhaps, help 
them over a strike of short duration, but it seems obvious 
that if the collieries are closed, the iron and steel works 
will before long have to suspend operations or reduce 
their activities very greatly. They have also to face 
the prospective increase in cost, which in South Wales 
will mean at least 2s. per ton in the price of coal. The 
developments of the next few weeks will therefore be 
very important. The miners may carry on negotiations 
with the object of deferring the strike until the spring, 
when they would have to face less hardships during the 
struggle. 


NOTES FROM THE NORTH. 
Gtascow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade continue to be very satisfactory, and there is no 
lack of demand for heavy material. The General 
Election seemed to have no effect on business, and 
orders kept coming in with great regularity, so much 
so that most of the output for weeks ahead is already 
earmarked. The material required for shipbuilding 
purposes now amounts to a large tonnage, and as there 
are prospects of several other new vessels being placed 
in the near future, the outlook for the steel makers is 
exceedingly bright. Other consumers have been ordering 
quite a goodly tonnage of material for general purposes, 
and in most cases plant is being run at full capacity. 
Although the bulk of the current business is for the 
home market, it is gratifying to state that export orders 
of a general nature have been steadily increasing during 
recent weeks, and that inquiries are again much better. 
In the black-steel sheet trade there has been no falling-off 
in the demand for the heavier-gauge sheets, motor- 
car manufacturers being amongst the chief buyers at 
present. Business in light sheets is only fair, and export 
orders are none too plentiful. Prices are firm, and the 
following are the present quotations :—Boiler plates, 
91. 5s. per ton; ship plates, 81. 15s. per ton; sections, 
8l. 7s. 6d. per ton; black-steel sheets, } in., 81. 15s, per 
ton, and No. 24 gauge, in minimum four-ton lots, 111, 5s. 
per ton; and galvanised corrugated sheets, No. 24 
gauge, in minimum four-ton lots, 13/. 58. per ton, all 
delivered at Glasgow stations. 

Malleable-Iron Trade.—An improvement is noticeable 
in the state of the malleable-iron trade of the West of 
Scotland, and orders are rather more plentiful of late. 
The demand for re-rolled steel bars is much better, and 
as outside competition has decreased, the local works 
are doing exceedingly well at present. Prices are without 
change, and are quoted as follows :—Crown bars, 91. 15s. 

r ton for home delivery, and 91. 5s. per ton for export ; 
and re-rolled steel bars, 81, 12s. per ton for home delivery, 
and 71. 10s. per ton for export. 

Scottish Pig-Iron Trade.—There has been little change 
in the conditions recently ruling in the Scottish pig-iron 
trade, and the increase in the price of foundry grades 
last week has had little effect on sales. The demand is 
very steady, and prospects are considered good. Hema- 
tite iron is moving freely, and steel makers are consuming 
a large tonnage at present. The number of furnaces in 
blast is still 14, but if business increases much more 
there is the probability of more furnaces being put into 
commission. To-day’s output is going straight into 
consumption, and no stocks are being held. The follow- 
ing are the current prices :—Hematite, 73s. 6d. per ton, 
and basic iron, 70s. per ton, both delivered at the steel! 
works ; and foundry iron, No. 1, 76s. 6d. per ton, and 
No. 3, 748. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, November 16, only amounted to 
92tons. Of that total, 60 tons went overseas and 32 tons 
coastwise. During the corresponding week of last year 
the figures were 195 tons overseas onl 96 tons coastwise, 


Shipbuilding.—Messrs. Lithgows, Limited, Port-Glas- 
gow have received a contract to build two oil-tankers. 














| NOTICES OF MEETINGS. 


| 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
| 6 p.m., Storey’s-gate, S.W.1. General Meeting, “* Utiliza- 
| tion of Creep Test Data in Engineering ign,” by 
Mr. R. W. Bailey. Hast Midlands Branch: Monday, 
November 25, 7.30 p.m., The Welbeck Hotel, Nottingham. 
“Television; Its Physical Basis and Advance,’’ by 
Mr. J. J. Denton. Yorkshire Branch: Thursday, 
November 28, 7 p.m., The Hotel Metropole, King-street, 
Leeds, ‘‘ Wrapping Machinery,” by Mr, Frederick 
Grover. Institution: Friday, November 29, 6 p.m., 
Storey’s-gate, S.W. 1. Extra General Meeting. Twenty- 
Second Thomas ‘Hawksley Lecture. ‘‘ Muscles and 
Nerves: The Maintenance of Posture, the Development 
of Power and the Transmission of Messages in the Body,”’ 
by Professor A. V. Hill. 

InstrruTION oF ELxecrricat ENGrIngeERrs.—wNorth- 
Eastern Centre: Monday, November 25, 7 p.m., Arm- 
strong College, Newcastle-upon-Tyne. ‘‘ Standardization 
of Impulse-Voltage Testing,” by Dr. T. E..Allibone and 
Mr. F. R. Perry. Institution: Monday, November 25, 
7 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Informal Meeting. Discussion on “* Light Current wy 
tions in Heavy Engineering,”’ to be opened by Mr. N. C. 
Smart. Wireless Section: Tuesday, November 26, 
6.30 p.m., Savoy-place, Victoria-embankment, W.C.2. 
Informal Meeting. Discussion on “ Standardizing Per- 
formance of Broadcast Radio Receivers,’’ to be opened by 
Dr. R. L. Smith-Rose. North-Midland Centre : Tuesday, 
November 26, 7 p.m., The Hotel Metropole, King-street, 
Leeds. ‘‘ Standardization of Impulse-Voltage Testing,” 
by Dr. T. E. Allibone and Mr. F. R. Perry. Mersey and 
North Wales (Liverpool) Centre : Wednesday, November 
27, 6.30 p.m., 9, The Temple, 28, Dale-street, Liverpool. 
Joint Meeting with THe Liverroot ENGINEERING 
Society. “Electric Boilers,” by Mr. L. C. Grant. 
West Wales (Swansea) Sub-Centre: Thursday, Novem- 
ber 28, 6.30 p.m., The Central Hotel, High-street, Swan- 
sea. Address by the Chairman of the Western Centre, 
Mr. H. M. Roberts. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre : Tuesday, November 26, 8 p.m., The James 
Watt Memorial Institute, Birmingham. ** Cylinder 
Materials and Finish from the Users’ Point of View as 
Distinct from that of the Castings Manufacturer,” by 
Mr. K. Brozyna. Also at the Manchester Centre : Wed- 
nesday, November 27, 7 p.m., The Engineers’ Club, 
Manchester. 

Norru-East Coast Instrrution OF ENGINEERS AND 
SuIPpsuitpERs—Graduate Section : Wednesday, Novem- 
ber 27, 7.15 p.m., Bolbec Hall, Newcastle-upon-Tyne, 1. 
“Piece Work and Premium Bonus Schemes,” by Mr. 
G.M. Baker. Institution : Friday, November 29, 6 p.m., 
The Mining Institute, Newcastle-upon-Tyne. “ The 
Theory of the Bulbous Bow and Its Practical Applica- 
tion,” by Mr. W. C. 8. Wigley. 

INstrTUTION oF Crvit EncinrEers.—Yorkshire Associa- 
tion : Wednesday, November 27, 7.30 p.m., The Grand 


Hotel, Sheffield. ‘The Manufacture and Testing of 
Rolling Stock Equipment,” by Mr. A. Witheford. 
Birmingham and istrict Association: Thursday, 


November 28, 6 p.m., The James Watt Memorial Institute, 
Birmingham. ‘ The Design of an Airport,’’ by Messrs. N. 
Norman and G,. R. Dawbarn. 

Roya InstrrutTion.—Friday, November 29, 9 
21, Albemarle-street, W.1. ‘‘ The Size and Age o 
Universe,” by Sir James Jeans. 


oo 
the 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








Tue Letezic Sprina Farr.—The opening date of the 
Leipzig Spring Fair is March 1, 1936. The general sam- 
ples section of the Fair closes on March 6, and the 
engineering and building section on March 9, 





Launon or H.M.S. “ Grenape.”—H.M.S, Grenade 
was launched from the Linthouse Yard, Govan, of 
Messrs. Alexander Stephen and Sons, Limited, Glasgow, 
S.W.1, on November 12. She is the second of the two 
““G ”’-class destroyers building at Messrs. Stephen’s Yard 
for the British Admiralty in connection with the 1933 
Programme. 

Continvous BricHt-ANNEALING FuRNACE.—Messrs. 
Birmingham Electric Furnaces, Limited, Birlee Works, 
Birmingham, have installed a fully-automatic, con- 
tinuous, bright-annealing furnace for the treatment of 
nickel and Monel Metal sheets, at the works of Messrs. 
Henry Wiggin and Company, Limited. Particulars of 
the installation are given in a recent issue of The Nickel 
Bulletin, published by Messrs. The Mond Nickel Company, 
Limited, Thames House, Millbank, London, 8.W.1, from 
which we learn that the sheets are placed, in single layers 
or in only two or three thicknesses, on a wire-mesh con- 
veyor, which carries them through the electrically- 
heated annealing chamber, and then through a long 
water-jacketed cooling chamber to the discharge table. 
During the whole of their passage through the furnace 
the sheets are surrounded by a special inert atmosphere, 
free from oxygen, water vapour and sulphur compounds. 
Moreover, as the material is only at the annealing 
temperature for a few minutes, excessive grain-growth 
is prevented. The length of the heating chamber is 
12 ft., and that of the cooling zone 36 ft., while the 
overall length of the installation is 84 ft. The furnace 
ean be operated at any temperature up to 1,000 deg. C., 
but is normally used for temperatures of between 750 deg. 
and 900 deg. C. The total time of the annealing opera- 
tion is only 60 minutes. : 
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LETTER TO THE EDITOR. | COMBINED POWER AND HAND STEERING GEAR. 


‘ 
HEAT CARRIED AWAY BY nernes ‘ we NTN — TT See 
MOISTURE IN FLUE GASES. | MESSRS. DONKIN AND COMPANY, LIMITED, ENGINEERS, NEWCASTLE-ON-TYNE. 
(For Description, see Page 562.) 


To tar Eprror or ENGINgerine. 





Sir,—Mr. Geyer in his article under the above | 
heading in the March 15 issue of Enarxeerrna, caleu- 
lates that 174-8 B.Th.U. can be recovered from the | 
moisture in the flue gases by cooling to 80 deg. F. 
He further calculates that 417-3 B.Th.U. still remains | 
as latent heat in the moisture and is carried away by 
the flue gases. Mr. Geyer’s argument seems to be 
that because this 417-3 B.Th.U. is lost it is not a loss. | 

Without realising it, he is attempting to put forward | 
an argument in favour of using a calorific value almost | 
identical with the net calorific value. The value 1055 | 
used in determining the net value is the latent heat | 
of vapourisation of water at a temperature of 60 deg. F., 
the vapour in contact with the water having a partial 
pressure of 0-257 lb. abs. The net calorific value is 
based on the assumptions that the atmospheric tempera 
ture is 60 deg. F., the fuel fed into the furnace is at 
this same temperature, the flue gases can be cooled 
down to 60 deg. F. without any condensation taking 
place; and the further assumption is made that it is 
not possible to condense any of the vapour at 60 deg. F. 
and the latent heat at this temperature, viz., 1,055 
B.Th.U., must be written off as unrecoverable. 

The only real argument that I know of in favour of 
using the net calorific value is that boiler efficiencies 
determined on this basis are comparable no matter 
what amount of hydrogen or moisture the coal may 
contain. However, this is only approximately true 
when the hydrogen and moisture content of the coal 
is small 

Yours faithfully, 
J. Dene. 

Yallourn Power Station, Victoria, Australia. 

October 3, 1935 


ELECTRICAL CIRCUIT CONTROL. 














In the Chairman’s address, which he delivered to | 
the South Midland Centre of the Institution of Electrical 
Engineers on Wednesday, October 16, Mr. F. H. Clough 








said that for proper control it must be possible to open 
or close an electrical circuit in a reliable manner, both 
under normal and under the emergency conditions | 
caused by a fault. When a fault occurred it was also | 
desirable to open the circuit in the least possible time. 

This was more difficult in the case of direct-current | 
than of alternating-current circuits, but, fortunately, | 
it was only on traction circuits that it was necessary 
to interrupt heavy direct currents. High-speed circuit 

breakers which opened the circuit before the short- 

circuit current had reached its full value and extin 

guished the are magnetically in a few thousandths of a | 
second were used for this purpose. Though inherently 

easier to interrupt alternating than direct-current, 
the growth and interconnection of systems made the 

proper operation of circuit-breakers a major engineering 
problem ; and research and experience had both indicated 
that this problem was best solved by concentrating 
on preventing the arc re-striking at the end of a half 
cycle. They also indicated that the contacts should 
be oil immersed and should separate at a definite, 
but not too rapid, rate, depending on the circuit 
voltage. 

When the contacts parted the are was comparatively 
short and had a low resistance, so that the current 
continued to flow as if there was still metallic con- 
tinuity. At the end of the half cycle the arc ceased 
and though the path was still hot and conducting, it 
was rapidly deionised by cooling and by the turbulence 
of the gases and oil. As the power factor of the circuit 
was usually very low, especially under short-circuit 
conditions, the voltage across the breaker which was 
zero when the circuit was closed, tended to rise to its 
full normal value immediately the arc ceased. If it 
rose to its full value and the path between the contacts 
was still conducting, the arc would be re-established 
and would cause a more intense evolution of gases, 
being itself no longer duc to motion of the contacts. 

The way in whieh che voltage was re-established, 
or the rate of rise of the re-striking voltage, as it was 
called, had an important influence on the operation M 
of the breaker and had been studied with the aid of > — 
the cathode-ray oscillograph. The rate was found \\" Return to Pump A a4 
to be very rapid and to be associated with the charac- __ _————— Sy \ 
teristics of the circuits to which the breaker was | Pressure fiom Pump y 
connected. The higher the electrostatic capacity, oases) Ws ——— <+—« 
the slower the rate, as time was required to charge | 
the circuit. The exact relationship between rate of | with very little distress as the amount of energy in| powerful, the arc might be blown out under light 
rise of restriking voltage, the operation of the circuit | the are during this period was comparatively small. | load conditions before the circuit reached the end of the 
breaker and the circuit characteristics, was not yet | Means of controlling or extinguishing the arc must, | half cycle. Such a condition was liable to give rise to a 
fully understood, but it was now possible to build | however, either be sufficiently powerful to do this | dangerous over voltage instead of the double voltage 
breakers in which the are duration was only one half | under all circumstances, or must be variable and | limit which occurred if the current ceased in a normal 
eyele of current. Such a breaker could open a circuit | proportional to the are intensity. If they were too! manner. 
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| the ribald that hitherto these have only appeared 
|when they had been forgotten. 
of the Journal we revert. below. 


little publicity. 
to attend its meetings and report them, but, as 
we have indicated above, official communiqués are 
being issued—one, in fact, formed the basis of a 
little note in our last issue. 
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OUR PREMIER INSTITUTION. 


For some time past members and others have 
been aware that an earnest effort was being made to 
instil more life into the Institution of Civil Engineers, 
and hints of what was in the air were given at the 
last annual general meeting in the spring. More 
recently members have received the last copy of the 
old form of Sessional Notices, in which, if they 
troubled to look, they would have found further 
details. Still more recently we ourselves have 
received no less than three official communiqués 
from the Institution, one of which is headed ‘* An 
Important Change.” It has been on many lips 
that the Institution is “ entering upon a new era,” 
which others have transmuted into “‘ turning over a 
new leaf.’” We understand that both the immediate 
past-president, Sir Richard Redmayne, and the new 
president, Mr. J. D. Watson, are in thorough 
sympathy with and largely responsible for the 
changes now being instituted, and all classes of 
members will be grateful to them for their inau- 
guration. 

Some of the moves appear to us to invite com- 
ment, which under the new conditions will not, 
we imagine, be considered out of order. One step 
taken concerns the production of a Journal, the 
first issue of which is now in the hands of members, 
and which is planned to be a great advance on the 
old belated Proceedings, as it will put on record, 
with much greater dispatch, the papers and dis- 
cussions of the meetings. If only this fulfils to a 
moderate degree the expectations of the promoters, 
it should be successful in removing the reproach of 








To this matter 


Next, the Institution has decided to court a 
Not only is the Press to be invited 





It is not to be supposed, 








| of course, that, after living so long in great seclusion, 
either the Institution or the surrounding technical 
world will immediately accommodate itself to such 
a change; it will take a little while for the body 
to sense the kind of matter which will be appreciated 
in the form of communiqués, while there should not 
be undue disappointment if the Press table is not 
at once besieged by an impossible crowd of reporters 
—it must take some time for the modified attitude 
to be assimilated. 

To members generally, however, we believe the 
most important changes will appear to be those 
regarding outlook. There are two of these which 
will appeal to everybody. One is a re-orientation 
towards research, from which much will be hoped. 
We have read with great interest a pronouncement 
on this subject in the new publication, and the 
movement has pur best wishes. The only thing we 
regret is the proof it so palpably gives that the 
Institution has failed in this connection in its 
trusteeship and has allowed other bodies to forge 
ahead of it on this vital subject. The admission is 
made that the Institution is so late in the field and 
so much research is now being made that it is 
most anxious to find some special duty to perform, 
so as not to ‘“‘ embarrass the good efforts of those 
already engaged in such work,” Our premier insti- 
tution should surely lead in such matters and leave 
it for others to pick up the crumbs from their table. 
Now that the situation has been honestly faced, 
we hope that every effort will be made to acquire a 
position of weight in this field suitable to the 
Institution’s standing. One point we would like to 
raise, however, for early attention. The Institution 
induces all types of engineers to enter its fold, on 
the plea that it covers all branches of the profession. 
Yet it appears to devote itself more and more to 
‘civil’? subjects, and it has now formed five 
research sub-committees all of which are to deal 
exclusively with civil engineering topics. Some- 
thing should be done to redress this. 

Another change in outlook is in the matter of 
subjects to be taken at meetings. ‘In the past,” 
we are told, “the ordinary meetings have been 
confined to the consideration of papers on completed 
engineering works,’ whereas it has now been 
decided that “subjects of current interest should 
also be brought up for discussion,” with the object 
of promoting “interest in engineering problems 
which are in process of being solved.” As this is 
the very natural object of nearly all our leading 
technical bodies, we experience a rather painful 
feeling at our premier institution having placed 
itself in a position now requiring of it such a state- 
ment, which is likely to be read with surprise by 
the outside world. Most bodies, with the exception, 
of course, of those of which the Newcomen Society 
is so shining an example—consider that subjects. of 
current interest are their sole excuse for existence. 
No community can exert a lively and progressive 
influence in any sphere if its concern is only with 
the past. We may take it that the saying ‘“ Let 
the dead bury their dead’’ was intended to dis- 
courage undue concentration upon events that 
were over, to the exclusion of active participation 
in the forward movements of the times, though 
obsequious decencies should doubtless be observed. 
Perhaps the fact that so many meetings have dealt 
with affairs forgotten by the world has accounted 











for the number of speeches in the discussions which 
have taken the form of funerary orations—the more 
laudatory in the pulpit, the greater the feeling in 
the pew that the speaker knew little of the subject. 

In point of fact we consider the Institution now 
does itself something less than justice, for there are 
in the Proceedings many papers on what have been 
live mechanical and other problems, as distinct 
from works, that have become classics of their 
kind. In its more recent attitude we believe there 
has been a drift away from the intention of earlier 
councils, which while giving place to completed 
works and the solutions they called for, took a 
somewhat wider view of the term “the general 
advancement of Mechanical Science,’’ used both 
in the Charter and the By-laws. No little surprise 
would. be occasioned if it were suggested that the 
British Association for the Advancement of Science 
could achieve its object without dealing with current 
topics, The reader of Sir Alexander Gibb’s new 
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Story of Telford will note how, in the chapter recount-| temporary attempts at a solution by engineers 
ing the origin of the Institution, stress is laid on | possessing some experience in land engineering. 
the suitability of Telford as president owing to his} From these tentative designs there were evolved, 
vision and enthusiasm. We may suppose from this| by a process of elimination extending over practi- 
that while Telford may have been a little impatient | cally equal periods of time, a small number of 
of theory, as 80 many others have been until quite | characteristic types which became almost stan- 
recent times, he would include within the “ experi-|dardised in their main features. In one respect, 
ence *’ by which he laid such store, and which he had | however, history did not repeat itself, or at least, 
an “unquenchable desire to share with others,” | did so in a different direction ; for, whereas British 
the whys and wherefores behind both accomplish- | steam-engine practice was followed with very little 
ment and progress. fundamental change in most of the other countries 
The first meeting of the new category was held | progressive enough to develop a native engineering 
on the 12th inst., and if the crowded hall was any | industry, the British oil engine industry relied for 
criterion, it may be taken as a huge success, although | a number of years on licences to construct Conti- 
we must admit some of the speeches were not up| nental designs, and only gradually derived distinctive 
to the oceasion. The augury is, however, good, and | types of its own. 
all will wish more power to the elbow of those behind Under the direction of the late Mr. Andrew Laing, 
these important moves. Messrs. The Wallsend Slipway and Engineering 
On the subject of the new Journal we propose |Company, Limited, was one of the first firms of 
to touch on one point only. In recent months there | marine engine builders to investigate the possi- 
has been much discussion on the subject of pro-| bilities of the new method of propulsion, and in 
fessional conduct, especially with regard to con-| 1912, the year in which the Selandia firmly estab- 
sulting work and the position of members in con- | lished deep sea motor transport, the firm began the 
tracting firms who also do consulting work. The | design of its first Diesel engine, under an M.A.N. 
position from the “ unprofessional conduct ’’ point | licence. From this point, appropriately, Engineer- 
of view is difficult, yet in another direction the | Commander C. J. Hawkes, R.N. (retired), Professor 
Institution appears to be inviting complications. | of Engineering at Armstrong College, began the 
As a body it has always set its face against adver-|survey of “The Development of the Heavy-Oil 
tising on the part of its members, albeit it has been | Engine for Ship Propulsion,” which he delivered 
admitted across the Council table that it was | on November | as the fourth Andcew Laing Memorial 
reasonable for manufacturing firms, though con-| Lecture of the North-East Coast Institution of 
taining members, to advertise their products. The | Engineers and Shipbuilders. 
new journal contains advertisements, and it follows It is recorded of Mare Isambard Brunel, as of 
that these are in the interests of one class of member | Wren and several other pioneers in the constructive 
only. It is not the custom in this country, and we | arts, that he possessed an ability to recognise 
believe has never been the practice of the Institution, | unsound proportions in design that almost amounted 
to encourage the display of “ professional cards”’| to a sixth sense. In Laing the same invaluable 
by consultants such as appear abroad, and this | faculty was well developed, and probably had some 
class of member is therefore debarred from an| bearing upon his somewhat obvious remark, in 
advantage inside the Institution now enjoyed by | December, 1912, that “we have yet a lot to learn 
others. If the “ Civils’ waived the point, the pro-| about the Diesel engine,” which Professor Hawkes 
hibition of the Association of Consulting Engineers | quoted by way of opening. It was almost inevitable 
would still hold in many cases. On the other hand, | that, having decided to undertake the manufacture 
firms will advertise only with the idea of getting |of marine heavy-oil engines, he should prefer the 
their money back in the form of contracts from | simpler type, the two-stroke ; and that, thorough- 
fellow members. Where to draw the line may be| ness in everything being one of his dominant 
a matter of some difficulty, for it would be an| characteristics, more than two years should have 
obvious absurdity and hardly practicable to apply | elapsed before the first set of Wallsend-M.A.N. 
a rule that only firms not containing members| engines went to sea in the motorship Abelia. The 
should be allowed to advertise in the journal ; this| war interfered with further experimental work on 
would be to give to outsiders all the advantage. mercantile oil engines, and it was not until 1923 
No harm would be done—even some may think | that the firm resumed their construction, but of the 
good might come—if these pages were confined to| Sulzer type, which they have since continued to 
non-engineering matter. Little notices, for in-| build. 
stance, of means for maintaining tone, driving away At this point, the connection of Andrew Laing 
debility and keeping the constitution in a fit con-| with the early stages of the marine oil engine having 
dition, might be both harmless and beneficial, and | been indicated, Commander Hawkes turned to the 
not at all inappropriate since the Institution has wider field of motorship propulsion in general, and 
so obviously lately submitted itself to a health | gave, as the major portion of his address, a survey 
course ; but if the scope were made wide enough | of the course of development before, during, and 
to include the boosting of Skegness and other | since the war. Inevitably some of the information 
resorts here again members of the Institution would | represents fairly common knowledge, for the large 
be implicated in the chief engineers and chief | marine internal-combustion engine has not wanted 
mechanical engineers—which shows how very, very | for chroniclers; but a particular value attaches 
carefully this matter should be handled. | to the observations of an independent witness who 
On the whole we believe the real solution to lie| has yet been closely engaged in cognate research 
with a journal without advertisements at all. Apart | throughout the period covered, and many of whose 
from the regret with which a great many members| critical conclusions have been confirmed by the 
will view the commercialising of the affairs of our | trend of subsequent events. Few prophecies have 
leading body, this would certainly result in a pro-| been so abundantly justified as Professor Hawkes’ 
duction more in unison with the dignity it should | prediction, in 1913, that “ firms constructing Diesel 
still endeavour to maintain—a dignity which in this | engines, who are not prepared to spend money on 
respect it has now relinquished to its neighbour, ‘he | new machines, will find that their progress will be 
Institution of Mecharical Engineers, who we trust | slow and the cost of manufacture very high. They 
will not for many a long year follow the example | may turn out an engine that will eventually run, 
| but they will not be able to compete with firms 
| more favourably placed ” ; or his opinion, expressed 


| in the same report, that “ simplicity seems to lie in 


THE MARINE HEAVY-OIL ENGINE. the direction of the perfection of the two-cycle 
Some interesting parallels can be drawn between | engine with port scavenging and ‘solid’ fuel 
the early development of the marine steam engine, | injection,” for ordinary sea requirements. Although 
particularly in the second quarter of the Nineteenth | the four-stroke trunk piston design is even simpler, 
Jentury, and the various stages in the evolution of | it is most suitable for small powers per cylinder. 
the marine heavy-oil engine during the past twenty-| Except in the case of submarine engines, little 


five years. In each case the problem was to adapt | work was done during the war to develop the marine 














thus given. 








to marine requirements a form of prime mover | oil engine, but rapid progress was made in the years 
originally applied, and already fairly successful, on 
land ; and in each case the general appreciation of 
the basic idea was followed by a number of con- 


immediately following, culminating, in 1924, in the 
completion of the Aorangi, which marked the 
incursion of the Diesel into a field hitherto mono- 








| polised by steam. The subsequent course of develop- 
| ment has been dictated by the desire for greater 
powers per shaft, and, in order to reduce the weight 
per horsepower, a greater output per cylinder. In 
the opinion of Professor Hawkes, the first step 
should have been an extended application of the 
two-stroke principle, rather than the introduction 
of the double-acting four-stroke engine with its 


four-stroke engines proceeded almost at once to 
meet the demand for power with double-acting 
designs. Supercharging, also, gave the single- 
acting four-stroke engine a new lease of life, enabling 
more fuel to be consumed per stroke without 
increase of cylinder dimensions, and, as the lecturer 
found on test, without seriously augmenting the 
heat stresses. 

Closer attention to scavenging, and especially the 
use of scavenge ports, instead of valves in the covers, 
greatly benefited the two-stroke engine; more 
efficient scavenging permitting the scavenge pumps 
to be reduced in size and the overall mechanical 
efficiency proportionately improved. The obvious 
line of advance was then to the double-acting two- 
stroke, and although difficulties were encountered 
with combustion below the piston, due to the 
presence of the piston rod, and also with piston 
cooling, considerable progress has been made. It 
was stated that about 20 per cent. of the mercantile 
motorships now on order are to be propelled by 
double-acting engines. Several of these are for 
British owners, but the opinion that the double- 
acting principle should be confined to engines of 
comparatively large power and low speed appears 
to be generally held. -For warship purposes high- 
speed double-acting two-stroke engines, such as 
are favoured in Germany, may find an extended 
field in the near future for particular types of 
vessel, but it is seldom safe to derive broad prin- 
ciples from mercantile experience and apply them 
to the war vessel, or vice versa. If, as Professor 
Hawkes commented, the British Admiralty have 
done nothing spectacular in the propulsion of 
surface warships by oil engines, the fact is not 
necessarily due to lack of interest. 

Some years have passed since the controversy in 
the technical press on the question whether the 
large marine oil engine had over-reached itself. 
Much ink was expended by special advocates of 
principles and types, to show that neither the 
limit of total power, power per cylinder, or mean 
effective pressure, had yet been reached, much less 
over-reached ; but it is significant to note, from 
the lecture, how modest are the mean pressures 
now regarded as sound practice ; and the continued 
expansion of the motor-driven merchant fleets of the 
world, mostly driven by engines of moderate mean 
effective pressure and comparatively low speed, 
attests the superior wisdom of improving details 
rather than attempting to reach perfection by a 
series of jumps. 

This stage attained, there seems better justifica- 
tion to-day for the central research association 
| proposed by Professor Hawkes than there would 
have been fifteen years ago. Nothing in the lecture 
was more noticeable than the number of its refer- 
ences to the construction of large experimental 
engines,-both by original patentees and by holders 
of licences, an immense expenditure, in the aggre- 
gate, of both time and money, and one which the 
believer in co-operative effort might regard as 
largely unnecessary. It was necessary, however, 
for the constructors themselves to acquire familiarity 
with the new type of machinery and particularly to 
establish confidence in their own ability to build 
engines requiring so different a technique. That 
phase has passed, and the constructional skill of 
the British builder of large marine oil engines, both 
the master and the man, is as well known as the 
principles of the operating cycle have now become. 
Future development lies more in the improvement 
of details, and for this purpose, particularly in the 
study of combustion and thermal questions generally. 
facilities and apparatus are needed which it might 
not pay any single firm to maintain. The results 
achieved in submarine work, to which Engineer 
Vice-Admiral Sir Harold Brown referred in the 
Jubilee issue of ENGINEERING, show the benefit of 
steady research applied to a specific purpose, and 





complicated bottom covers; but the builders of 
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there are sufficient questions still to be answered in 
connection with the mercantile marine oil engine to 
make the suggestion worthy of careful consideration. 








NOTES. 


Tae Torso-Evectric TRANSATLANTIC LINER 
** NORMANDIE ”’. 


Ir will have been apparent to those who have 
read the accounts in these columns and elsewhere 
of the quadruple screw liner Normandie, that the 
vessel presents a number of distinctly novel features 
as regards both structure and machinery. These 
features were succinctly reviewed in a paper entitled 
“Technical Peculiarities of the Liner Normandie,” 
of which the author was M. Jean Marie, Ingénieur 
en Chef du Génie Maritime, who represents the 
French Government on the board of Messrs. 
Compagnie Générale Transatlantique. The paper 
was read at a meeting held at the Institution 
of Electrical Engineers, Victoria-embankment, on 
Friday, November 15. Colonel A. E. Davidson, 
D.S.0., A.D.C., President of the Institution of 
Mechanical Engineers presided and, in his intro- 
ductory remarks, explained that the paper was 
originally intended to be read at a meeting of the 
British Section of the Société des Ingénieurs Civils 
de France, who had consulted his Institution in the 
matter. It was realised that the subject made a 
wide appeal, so the co-operation of the Institution 
of Naval Architects and the Institution of Electrical 
Engineers was sought, the four organisations con- 
cerned being invited to assemble in the very con- 
venient hall of the last-mentioned. The paper was 
read by M. P. de Malglaive, Resident Director in 
England of the Compagnie Générale Transatlantique, 
and was very fully illustrated by lantern slides. It 
was followed by a cinematograph film with a running 
commentary. The film contained some clever 
animated drawings emphasising the reasons for 
constructing a vessel of such dimensions, the 
disposition of the passenger accommodation, means 
adopted to prevent and localise fires, machinery 
arrangements and so forth. 
number of sections illustrating the actual construc- 
tion of the ship from the laying of the keel to 
launching, fitting out and dry-docking, and when 
at sea. These views were very informative and 
amongst other things brought out very clearly the 
enormous scale of the Normandie, the magnificence 
of her public rooms, and the wide sweeps of deck 
space rendered available by the discarding of the 
familiar ventilators, &c. This latter point was 
commented on by Colonel Davidson in proposing 


It also included a chairman of the Committee of the Association, con- 


ensuring co-operation in a particular course of action 
is for those concerned to meet on a social footing. 


Departments in India, whose great undertakings, 
if carried out in, say, America, would be made 
known to the whole world, whereas they commonly 
passed unnoticed. This, it may be pertinent for us 
to interject, is mainly the fault of the Indian officials 
and Government regulations. On very many 
occasions efforts have been made to do greater 
justice to Indian subjects in the technical Press, but 
these have commonly met with indifference or have 
resulted in nothing owing to the difficulties of the 
necessary Officials securing permission. In some 
cases, with which we believe Lord Lloyd has him- 
self been concerned, non-technical matter has been 
distributed, but efforts to procure something more 
informative have not even received notice. India, 
we much regret to say, has largely herself to thank 
in this matter, it being the exception rather than 
the rule for advances from this country to receive 
friendly consideration. Lord Lloyd’s connection 
with the toast naturally led Mr. Watson, in his 
response, to refer to the proposer’s connection with 
irrigation works in Egypt and India, and the fact 
that British Administration meant so much in the 
way of schemes to promote the health and prosperity 
of the people who were concerned. The great 
schemes for which British engineers were responsible 
provided the best defence against plague and 
famine, but it would be many years before these 
effects were properly appreciated. Mr. 8S. C. Lewis 
proposed the toast of ‘Our Legal Friends,” not, 
he said, to be confused with Our Dumb Friends’ 
League, and this was replied to by Mr. F. J. 
Wrottesley, K.C., and Mr. G. J. Lees,C.B.E. The 
toast of “‘ The Association of Consulting Engineers ” 
was then given by Sir Clement Hindley, K.C.LE., 
who remarked that the occasion was the Silver 
Jubilee of the Association, following this by reference 
to codes of ethics and advertising. As Sir Clement 
referred directly to the appearance of advertisements 
in the new journal of the Institution of Civil 
Engineers, it may be stated that the remarks on 
this subject, to be found elsewhere in this issue, were 
written before Sir Clement’s speech was delivered. 
The reply to this toast made by Sir Cyril Kirkpatrick, 


sisted in the main of thanks to the honorary officials 
who carried on the work of the Association during 
the year, Mr. Dykes, Mr. Rafferty, Mr. Lees and 
Mr. Stone. 


ProposeD Furst LuncHEON CLUB. 


One effective and long-standing method of 


Such co-operation has now been found desirable be- 
tween those who are technically connected with fuel 
in its many forms, and it has therefore been decided 
to make a step in this direction by forming a Fuel 
Luncheon Club at which short addresses appropriate 


a vote of thanks to M. Marie and M.de Malglaive, 
to whom he tendered his congratulations on their 
company having established a speed record in the 
Atlantic crossing. The vote of thanks, having been 


branch of aeronautics and is at present conducting 
experiments with gliders and ultra-light aeroplanes 
in this country. The lecture, however, dealt almost 
entirely with what has been done in Germany. 
The first flights consisted of simple glides from a 
hillside into a valley. For this purpose, great 
heights were unnecessary and, though the time 
in the air did not exceed a few seconds, care was 
necessary to avoid stalling. The next step was 
to take advantage of air currents such as blew 
up the face of the cliff, and by so doing to gain 
height and to enable the time in the air to be corre- 
spondingly increased. Gliding by these methods 
was being conducted at ten or twelve large flying 
schools in Germany, where the weather conditions 
were, perhaps, more generally favourable than in 
this country. In 1930, attempts were first made 
with some success to take advantage of the con- 
vection currents rising from the earth to gain 
height by circling, and in this way both to increase 
the time in the air and the distance covered. In 
fact, it was the study of these currents and the 
effect of the clouds and other factors on their 
direction, that would be of great influence on 
the future of this form of aeronautics. In this 
connection, it might be said that a good deal of 
theoretical data was available and what was 
required was to find a means of applying it in 
practice. Probably the most fruitful method was 
the “pure thermal” flight, and Herr Kronfeld 
gave details of a journey he had made from Han- 
worth to Chatham by this means. Another 
interesting problem would be to determine what 
combination of thermal flight and pure gliding 
gave the best results. The lecturer added that 
it was a mistake to suppose that gliding could only 
be carried out in hilly country. In flat lands the 
glider could be raised from the ground by a towing 
aeroplane or launched by a winch or a motor-car 
like a kite. When modern methods were used, 
it was possible to increase the capacity of gliders 
to as many as 12 seats, as had been done in Russia, 
and to take full advantage of their cheapness 
compared’ with aeroplanes for special purposes. 








PUBLIC WORKS, ROADS AND 
TRANSPORT CONGRESS. 


In connection with the Public Works, Roads and 
Transport Exhibition in the Royal Agricultural Hall, 
London, which is dealt with on page 543, the usual 
congress for the discussion of subjects which are the 
concern of public authorities is being held from Monday 
to Saturday, November 18 to 23. The various meetings 
are being organised by the professional bodies and 
institutions concerned, and below we give résumés 
of some of the papers likely to interest our readers. 


Tue DrarnaGE OF GREATER LONDON. 
At the opening session, organised by the Institution 


seconded by Sir George W. Humphreys, K.B.E., 
was enthusiastically accorded and both M. Marie 
and M. Malglaive made a brief response. Besides 
Sir George Humphreys, Colonel Davidson was 
supported by Sir Archibald Denny, Bart., and 
Mr. Roger T. Smith. The hall was filled to the 
limits of its capacity, all four organisations concerned 
being well represented. 


this question. 





ENGINEERING AND OuR EMPIRE. 


At the twenty-fifth anniversary dinner of the 
Association of Consulting Engineers, held on the 
15th inst., the principal toast was ‘‘ Engineering 
and Our Empire,” being proposed by the Rt. Hon. 
Lord Lloyd of Dolobran, and responded to by 
Mr. J. D. Watson, president of the Institution of 
Civil Engineers. Lord Lloyd, in opening, said that 


Engineers, 


the Club Council. 


to the subject will be delivered and whose member- 
ship will be restricted to those who already belong 
to one or more of the existing societies dealing with 
As a preliminary the Coke Oven 
Managers Association, the Electrical Power Engin- 
eers Association, the Institute of Fuel, the Institu- 
tion of Gas Engineers, the Institution of Mining 
the Institution of Petroleum Tech- 
nologists and the Low Temperature Coal Distillers 
Association were recently invited to appoint two 
members and their secretary to represent them on 
This body has now decided to 
hold an inaugural luncheon at the Connaught Rooms, 
Kingsway, London, W.C.2, on Wednesday next, 
November 27, when Sir John Cadman, the first presi- 
dent, will explain the aims and rules of the club and 


he supposed that most of those present were world 


tramps like himself. In his work in Asia and | Proper will be held at the Connaught Rooms in 


January, and thereafter it is hoped to arrange 


of Sanitary Engineers, and held on Monday afternoon, 
November 18, Mr. G. T. Cotterell presented “‘ A Review 
of the Greater London Drainage Report, 1935.” In 
his introduction to the subject, the author referred to 
the fact that a large amount of unnecessary expendi- 
ture on sewerage for areas that are inconveniently or 
uneconomically situated, from a sewerage point of 
view, would be avoidable if a general plan of the future 
sewerage of the whole of the area likely to be developed 
within a reasonable time were prepared before develop- 
ment proceeded to any extent. Consideration of the 
general sewage problem should be made concurrently 
with any town-planning scheme, and if this were done, 
authorities would be in a better position to discourage 
development where sewerage was difficult. As means 
of transport to the Metropolis were the mort impor- 
tant factors influencing development, the areas adja- 
cent to railways and main roads were deserving of 


will give an address. The first meeting of the club first consideration in any general scheme for Greater 
London and the surrounding districts. 


In the Greater London Drainage Report, those 





Africa, he had had much to do with the engineering 
profession, which was one of the greatest of the 
world. If any had come into its own in recent 
years, it was that of engineering. The engineer, in 
following his work, had to give and dare all he had. 
His work was imperial in character, and he carried 
the flag further and held it higher than any other. 
Both Lord Cromer and Lord Kitchener had realised 
the great value of his work. Lord Lloyd proceeded 


in parts of the Empire all over the world, and 
especially paid tribute to those of the Public Works 
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luncheons monthly, except in June, July and 
The secretary is Mr. R. T. Rees, Institute 
of Fuel, 53, Victoria-street, London, 8.W.1. 


MoperRN METHODS OF GLIDING AND SOARING. 


A lecture on Neuzeitlicher Segelflug (Modern 
Methods of Gliding and Soaring) was delivered by 
Herr Robert Kronfeld at the meeting of the Engi- 
to refer to some of the notable works of recent times | neers’ German Circle, which was held at the Insti- 
tution of Mechanical 
November 18. Herr Kronfeld is a pioneer in this 


Engineers on 


Monday, 


concerned selected an area covering a radius of approxi- 
mately 25 miles from Charing Cross, and embracing 
about 1,928 square miles. It appeared that the chief 
reason for selecting this area was that it covered 
practically the whole area within the watershed of 
the River Thames, in which tributaries might carry 
impurities likely to affect the condition of the tidal 
portion of the river. To a large extent it covered the 
watershed areas of existing waterworks which drew 
their supply from the underlying chalk. It also per- 
mitted the fullest advantage to be taken of a gravita- 
tion system of sewerage and made possible the reduc- 





tion of pumping costs to the minimum. 
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The drainage area was divided into eight sections, 
viz., the area east of the river Roding; the drainage 
area of the Roding; that of the Lee; that of the 
combination of the Brent and the Crane; the Colne 
drainage area; that of the Wey and neighbouring 
small tributaries of the Thames ; the combined area of 
the Mole and the Hogsmill ; and finally, that including 
the Beverley Brook and the rivers Wandle, Ravens- 
bourne, Cray and Darent. It included a population 
which, in 1931, was 9,236,978, and was calculated ulti- 
mately to become slightly over 13,000,000. It was 
assumed that 110 gallons per head per day should be 
provided for, as three times the dry-weather flow of 
35 gallons per head per day. The system was con- | 
sidered on the basis dun ultimate maximum discharge 
of six times the dry-weather flow, or 220 gallons per 
head per day. No provision appeared to have been 
made for the acceptance of trade waste from factories 
within the Greater London Drainage Area not at 
present connected with the sewers, and whichinow tended 
to pollute the watercourses. It had to be anticipated 
that all such trade wastes would be dealt with by the | 
sanitary authorities, and sewer capacities should be 
made to include them. 

The problem of disposal was simplified by dealing | 
with sewage effluent and sludge in large quantities, 
greater economy being obtained in operating costs, and 
more qualified and efficient men being obtainable at 
no additional cost. Alternative schemes were the 
adoption of intensive artificial purification in rad 
centralised disposal works, and the disposal of sewage 
with little or no purification by discharging into the sea. 
Ten disposal works were suggested for the first scheme ; 
it was anticipated that recommendations for modifica- 
tion would result in a reduction of the number. The | 
ultimate cost was estimated at 50,000,0001., divided up 
into 56 per cent. for the first instalment, 27 per cent. 
for the second, and 17 per cent. for the third. | 

As regards discharge into the sea, careful considera- 
tion had resulted in the suggestion to do this at Dunge- 
ness on the Kent coast, as it stood out into the sea | 
about 5 miles beyond the general coast line. It was | 
estimated that the ultimate cost of the outfall sewer, | 
approximately 60 miles long, and its tributaries, would | 
amount to 110,000,000/., again divided up into three | 
stages, in somewhat similar ratios to the disposal works 
scheme. 

The advantages claimed for the first scheme were 
that the potential nuisance centres would bereduced from 
200 to 10,and that difficulties in obtaining sites for new,or 
enlarging existing, disposal works would be eliminated. 
There would be an improvement of amenity conditions 
in areas near disposal works, enhanced rateable values 
in such areas, reduction of sources of river pollution, 
greater protection of sources of water-supply, removal 
of sewage-disposal problems from 140 local authorities, 
and the opportunity, under more centralised control, 
of adopting more satisfactory systems of main drainage 
without resort to lengthy and often ineffective negotia- 
tions. 

The report was not prepared with the view that 
any of the proposals would be carried out immediately, | 
but with the idea that any additions or improvements 
to existing schemes should, as far as possible, conform 
with the general scheme for the ultimate sewerage of 
the area on lines similar to those set forth. It was to | 
be hoped that local authorities would not hold back | 
improvements required to meet the needs of develop- | 
ment on the plea that the works might need to be 
abandoned when the Greater London I nage Scheme 
was put in hand. If so, the districts would suffer, 
rather than benefit, by the report. It was thought 
that sufficient stress was not given to the fact that the 
first step to the more efficient and economical treat- 
ment of sewage for Greater London was to abandon 
the present system of individual sanitary authorities, 
and to’ put all under one central body with sectional 
control and management. In small works the opportu- 
nity to provide efficient technical services might be 
lacking, but the deficiency could be overcome by more 
unified control. The efficiency of these works com- | 
pared favourably with any in the country. 

The scheme contemplating the discharge of the whole 
of the sewage of Greate~ London at an outfall at Dunge- 
ness was thought to be too vast to visualise, and it was | 
doubtful, with the adlitional expenditure involved, | 
whether it would ever prove to have any economic 
advantage. 
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REINFORCED-CONCRETE CONSTRUCTION. 
At the first morning session on Tuesday, Novem- 
ber 19, the conference was organised by the Society of 
Chemical Industry, and considered a paper by Dr. W. H. 


Glanville, of the Building Research Station of the | hardened sufficiently to develop slight, but insufficient, 
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by foundation settlements, temperature movements, 
and settlements of the concrete during setting and 
hardening. Of these, shrinkage was the greatest. If 
concrete made with river aggregates, such as were 
found around London, was held at constant length by 
applying a load sufficient to prevent any movement 
resulting from shrinkage, it would crack in from ten 
days to a month, depending upon its particular proper- 
ties. Complete restraint should therefore be carefully 
avoided. In road work the expansion joints must be 
so close that the friction between the concrete and 
the foundation could not offer sufficient restraint to 
cause cracking. Similarly, in a building, restraints 
due to walls, columns and foundations must not be 
too great, for the same reason, but these conditions 
were extremely difficult to satisfy. 

The formation of shrinkage cracks depended on 
four factors, viz., the rate and amount of shrinkage, 
the tensile strength of the concrete, its modulus of 
elasticity, and the ability of the concrete to relieve 
the induced stresses by creep. Failing the discovery 
of a cement which did not shrink, the ideal would be 
met by producing a concrete of which the tensile 
strength was high, the amount of creep under load 
large, and the modulus of elasticity low. Although 
the properties desired were known, not much progress 
had been made so far in meeting them. All cracking, 
whatever its cause, was reduced by the use of small- 
diameter reinforcement bars rather than large ones. 
The amount of slip of the concrete along the bars at | 
a crack necessary to transfer stress from the steel to | 
the concrete was less for small bars. Further investiga- | 
tion was required on the question of the influence of | 
the type of reinforcement on the sizes and spacing of | 
cracks. This subject was of particular importance in | 
water-retaining structures. It was known from| 
experience with many structures that the cracks | 
occurring at stresses up to 18,000 Ib. to 20,000 Ib. per | 
square inch were of no importance. With the intro- | 
duction of special steels, working at higher stresses, it 
became necessary to consider the importance of the 
accompanying increase in crack width. In the case 
of buildings this was only necessary because of the 
possibility of corrosion of the steel. With reinforced- 
concrete road slabs the conditions of support, the 
effects of temperature and the loading conditions 
were very largely indeterminate, and no entirely satis- 
factory method of design had yet been evolved. There 
was, moreover, little or no information about the 
widths of cracks in roads in which connection special 
considerations arose owing to the form of loading. 
From tests made with an experimental road slab 
at the Building Research Station, it appeared 
highly probable that with 6-in. or 8-in. slabs, as 
commonly used to-day, cracking must be expected. | 
Further investigations were necessary to determine 
whether or not hair cracking of unimportant magnitude 
occurred in roads, or whether any crack, once formed, | 
would become important in time. In certain circum- 
stances it was possible to avoid cracking under load 
until near the final load that the member would carry. | 
This was done by putting the concrete into initial | 
compression by pre-tensioning the reinforcement, and 
maintaining the tension until the concrete had har- 
dened. High tensions, of the order of at least 40,000 Ib. 
per square inch, or higher, were necessary in order to 
have any permanent effect, and the method was | 
applicable principally to pre-cast products. 

Temperature gave rise to cracking in two ways: In 
large masses the heat generated might result in a 
temperature rise of 50 deg. F. or more, and where 
large temperature gradients arose they might be 
sufficient to produce serious cracking on the subsequent | 
cooling. The effect was well known in large dams, | 
and special means were taken to reduce its magnitude. | 
Low-heat concretes had been developed, and rates of 
placing the concrete had been slowed down to allow 
the heat to dissipate. The second way in which | 
temperature caused cracking occurred with roofs 
exposed to a hot sun, in which cases very considerable 
temperature increases might result, and it was often 
considered advisable to protect them, particularly if 
asphalted. Many proprietary tiles and slabs marketed | 
for this purpose were effective in reducing roof tempera- | 
tures. Road slabs exposed to a hot sun expanded on 
the top more than on the bottom, curling down at | 
the corners. Cold weather had the converse effect, | 








|and the corners turned up, increasing the tendency 


for cracks to form at the corners as a result of loading. 
A form of cracking was due to shrinkage and settle- | 
ment during setting and in the very early stages of 
hardening. This was accounted for by the continued | 


settlement of the lower concrete after that above had 
| 


Department of Scientific and Industrial Research, on | tensile strength. This could be reduced, and often 


“ Reinforced Concrete in Roads and Buildings.” In 
this paper the author devoted himself to the subject 
of cracking. 





completely eliminated, by compacting the concrete at 
the surface about half an hour after it had been placed. 
Cracks in concrete were self-healing in suitable circum- | 
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Although cracking presented many problems, it was 
believed that, in time, they would all be solved. 


Pusuic LIicuTrine. 


Another session on Tuesday morning, November 19, 
was organised by the Association of Public Lighting 
Engineers, and at this a paper was submitted by Mr. 
E. C. Lennox on “ Public Lighting: Its Necessity and 
Administration.” In this paper the author said that a 
study of the statistics available showed that the road 
accident hazard was several times greater at night 
than during daylight, and. revealed the need for more 
efficient public lighting services. On the Victoria 
Embankment, London, in October, 1928, 17 accidents 
were reported, whereas for the similar period in 1930, 
after a new lighting scheme had been installed, the 
number of accidents fell to five, notwithstanding that 
the speed of traffic had materially increased. From data 
obtained in America it was concluded that by doubling 
the illumination of the main traffic routes in cities 
which would probably mean an increase of only 20 per 
cent. to 25 per cent. in annual running charges—the 
accident risk was more than halved. In addition to 
its value in this way, improved street lighting attracted 
business to the shopping centres, and served as a 
deterrent to crime. 

At present the question of providing public lighting 
rested with local authorities. Acts of Parliament 
stated that authorities ‘“‘may” light, but gave no 
indication as to its necessity as a public service, or as 
to its degree. Efficient public lighting should provide 
uniform visibility, and would only be obtainable when 
of uniform character, and when operating at uniform 
hours. With the existing administration, under which 
many different authorities controlled even 10 miles of 
roadway, it was impossible to obtain co-ordination. 
In London alone there were 35 lighting authorities, 
each with its own ideas and practice, while throughout 
the country the number must be something like 8,000. 
The chaotic state was indicated by the lighting systems 
of almost any arterial or main road. In the case of 
the London North Circular Road, over a distance of 
13 miles there were 27 changes of lighting system, 
mounting heights varied between 13 ft. and 30 ft., 
and all manner and types of sizes of lamps were 
employed. Lighting standards on London main roads 
varied from class A to class F. 

The cost of efficient lighting would probably be less 
than the saving which would be effected by a reduction 
of accidents and crime. Public lighting was for the 
benefit of the community as a whole, and its cost should 
not be borne parochially. There was no hope of 
efficient schemes unless public lighting was handled by 
a central authority. No smaller unit than a county 
borough should be a lighting authority. 

Tue Use or Gas in BurvLprNes. 

The Institution of Gas Engineers made itself respon- 
sible for two papers which were considered at a session 
on Tuesday afternoon, November 19. In the first, 
Dr. F. M. H. Taylor dealt with “‘ Gas Utilisation in 
Modern Buildings.” After considering the heat 
requirements for comfort indoors, the author discussed 
the requirements of rooms of different cubical contents, 
and the relative costs of meeting them by means of 
central heating, coke, coal, convector gas fires and 
gas radiators. A typical office block of five floors 
and 31,000 sq. ft. floor space, heated by gas convector 
fires supplemented by gas radiators and panel heaters, 
provided a useful basis for comparison with central 
heating. For gas local heaters, the installation cost 
was given as 2,410/. and the running costs as 375i. 
per annum. In the case of central heating these 
respective sums were 3,2501. and 300/. per annum. 
The gas installation permitted individual-room control 
and gave a higher degree of comfort to the occupants, 
and the whole installation could be put in without any 
interruption of the regular use of the building. The 
difference in capital cost would be increased if local 
thermostatic controls fitted to the gas installation 
were eliminated. For the great majority of buildings 
there was little doubt that a combination of central 
heating and local heaters was the ideal system for 
satisfactory heating, consistent with economy and 
maximum comfort conditions. 

After describing the features and characteristics of 
modern gas heaters, the paper went on to stress the 
importance of flues, or some form of ventilation, the 
Medical Advisory Council of the Royal College of 
Physicians having drawn attention to the reason for 
this, which was that all flueless appliances, whether 
gas, electric, or hot-water radiators, failed to give 
sufficient positive ventilation for a really high standard 
of comfort. 

Gas, Dr. Taylor continued, was being used increas- 
ingly for central heating because of the small amount 
of attention required, its cleanliness, and the small 
boiler house needed ; no fuel storage was required, the 


The major causes from which cracks arose, he said, | stances, this being probably due to the continued | flue need only be small; and the accuracy of control 


were shrinkage, external loading, distortions imposed | hydration of the cement at the sides of the fracture. | and flexibility of gas-fired boilers was much greater than 
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for any other fuel, resulting in definite operating 
economy. Natural-draught and forced-draught boilers 
were available. For water heating, central or local 
boilers could be employed. In running cost the non- 
storage heater might be slightly cheaper than the 
storage heater, though the difference was small. 
Modern water heaters using gas had the advantage 
over corresponding electric appliances of greater relia- 
bility, and ability to give much more rapid heating. 
To compete on a price basis with gas at 8-6d. per 
therm, electricity must be sold at }d. to 4d. per unit, 
without any standing charge. 
Tre Use or Coxe my Burprnes. 

The second paper at this session dealt with “‘ Coke 
Utilisation in Modern Buildings,” and was prepared 
by Mr. W. L. Boon, of the London and Counties Coke 
Association. Originally central heating in this country 
was carried out almost solely with coke sold for this 
and other purposes at very cheap rates, completely 
lacking in uniformity, with a high ash and moisture 
content, and not sized. Modern graded coke had 
advantages over other solid fuels in automatic equip- 
ment, in being safer on account of its freedom from 
volatile constituents, and, further, it was sized to 
the appliances in which it was used. It was cleaner in 
operation than coal, as well as more efficient under 
actual combustion conditions, and it was only less 
convenient than oil in that it could not be immediately 
extinguished and relit. The cost of operating central- 
heating systems with coke was about one-half of 
that for oil fuel, while the attendance necessary would 
not be any greater than would be required with a 
liquid-fuel plant. Modern automatic central-heating 
coke boil-rs had an efficiency of 75 per cent. at high and 
low loads. The modern gravity-feed boiler contained a 
fuel magazine within its casing, from which the fuel 
slid down to a slope of the angle of repose of coke, and 
thus formed a firebed, the thickness of which was 
even, and was the most efficient for the size of coke 
suited to the particular boiler. The constant thickness 


the old hand-fired boiler. It had advantages over 
mechanically-stoked systems, especially in the smaller 
types, and it was less costly than a standard boiler 
| provided with an automatic stoker. The nine-hour 
| boiler, for most of the winter, had only to be charged 
| twice a day, and in very severe weather three times ; 
the 18-hour boiler was charged once normally, and 
twice during cold spells. They burned at their rated 
| loads, 4 Ib. to 5 Ib. of coke per square foot of grate 
area per hour. At this rate temperatures were not 
sufficient to cause clinker in any quantities, the fire 
was not clogged with ash, and runs of 24 hours, with- 
out attention, were possible. 

Comparing the results obtained in evaporation tests 
on a 7-ft. diameter Lancashire boiler of 28 ft. length 
with different fuels, the comparative costs on a common 
basis worked out at 13s. 0}d. for gas coke, 15s. 4}d. 
for anthracite grains, 16s. 4d. for Welsh steam coal, 
and 20s. 10d. for oil fuel. These were derived from 
the averages of two days’ tests. 


(T'o be continued.) 








DUPLEX-SPINDLE DRILLING 
MACHINES. 


A new range of duplex-spindle drilling machines 
for general-purpose work has recently been placed on 
the market by Messrs. Kitchen and Wade, Limited, 
Arundel-street, Halifax. The machines are charac- 
terised by a wide range of speeds and feeds and by 
the provision of a tapping reverse, and provide a 
complete series of drills of this class having driving 
spindles from 1} in. to 8 in. indiameter. Two machines 
in the range are illustrated in Figs. 1 and 2, on this 
page, the machine illustrated in Fig. 1 having a capacity 
of 3 in. in steel, and that illustrated in Fig. 2 having a 
capacity of 1} in. in steel. The end elevation of the 
3-in. machine is very similar to that of the 1}-in. 
machine, the chief difference being in the position of 
the motor, which is mounted somewhat higher on 





of the firebed resulted in the boiler always operating at 
a steady high efficiency ; air holes were never formed 
in the fuel bed and the production of carbon monoxide 
was minimised. With this type of boiler there were | 
no moving or power-driven parts. Depreciation was | 
low, and its life could be guaranteed to exceed that of 





the smaller maehine, as indicated by Fig. 2. Among 
the improvements incorporated in these machines, as 
compared with earlier models, special mention may be 
made of the cross-rails and beds. The former are of 
improved section and provide a stronger framework 











Fig. 2. 


ample troughs and a self-contained sump for the coolant. 
The two compound tables are independent in action, 
permitting work of an entirely different character to 
be machined simultaneously under the two spindles. 
The drill heads and saddles are also independent, each 
being provided with a self-contained motor drive. 

The 3-in. capacity machine illustrated in Fig. 1 will 
take work up to 20 in. in diameter for boring and 
trepanning. The spindles are 2} in. in diameter at 
their smallest section, and are provided with two solid 
splines, The noses are bored No. 5 Morse taper. The 
spindles are supported in large-diameter hardened-steel 
sleeves over the full 18 in. of feed. Thirty-six speed 
changes are available, ranging from 800 r.p.m. to 
8} r.p.m., and there are eight rates of power feed from 
36 cuts to 150 cuts per inch. A friction clutch is 
provided for starting, stopping, or reversing at any 
speed. The gears throughout are totally enclosed, 
and the motions are fool-proof. The driving shafts are 
of high-tensile carbon steel, and the driving gears are of 
heat-treated nickel-chrome steel. The bearings on 
the driving shafts are mainly of the ball-journal type, 
the remainder being bushed with Admiralty gun- 
metal. The sliding-gear shafts are provided with six 
solid splines. Ball-bearing rollers are provided for 
racking, and provision is made for locking the saddles. 
An auto-trip mechanism is fitted for depth drilling. 
All the controls are on the lower part of the saddles 
for operating convenience, and are centralised. The 
driving motors are of 7} h.p. The maximum distance 
between the spindle centres is 6 ft., and the minimum 
distance is 2 ft. The maximum distance to the table- 
top is 2 ft., and the working area of the compound 
tables is 18 in. by 18 in. The cross-traverse is 9 in. 
The distance from the spindles to the columns is 16 in., 
the floor space occupied by the machine is 9 ft. by 
4 ft. 6 in., and the approximate net weight is 6} tons. 
The 1}-in. machine, illustrated in Fig. 2, is the 
smallest drill in the range. The smallest diameter of 
the spindles is 1} in., and they have a feed of 12 in. 
Eight speeds are available, ranging from 1,500 r.p.m. 
to 80 r.p.m., and there are four rates of feed ranging 
from 40 cuts to 200 cuts per inch. Starting, stopping, 
and reversing at any speed is effected by an electric 
switch on the saddle. In general, the machine closely 
resembles the larger model already described, being 





in every respect. The bed is of the box type, embodying 











provided with centralised control, with the speed 
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and feed-change levers grouped on the lower part of 
the saddle within easy reach. 
to those in the larger machine are that ball bearings 
are provided practically throughout, the driving gears 
are of nickel-chrome steel, and ball-bearing rollers are 


provided for racking. The machine may also be| 


reversed at any speed. The driving motors are of 
3 h.p. The maximum distance between the spindle 
centres is 6 ft., and the minimum distance is 2 ft. 


The maximum distance to the table-top is 1 &. 6 in. | 


The working area of the compound tables is 18 in. by 
18 in., and the distance from the spindles to the 
columns is 9 in, 
4 ft. 6 in., and the approximate net weight is 5} tons. 





INTERCHANGEABLE HAND AND 
HYDRAULIC STEERING GEAR. 


\ CONSIDERABLE amount of attention has recently 
been directed to the question of steering gear in con- 
nection with official inquiries into the losses of certain 
ships, and the use of the chain for transmission has 
received some adverse criticism. It is common know- 
ledge that chain steering has been abandoned in modern 
large and medium-sized cargo vessels, the old-fashioned 
tiller being replaced by a toothed quadrant geared to 
an engine controlled from the bridge. For smaller 
ships, such as coasters, tugs and trawlers, however, this 
method of eliminating chain steering has hitherto been 
considered impracticable for reasons of economy, since 
in such ships it is customary to steer by hand when 
at sea and only to use the power steering gear when 
in crowded waters or at such other times as quick 
manceuvring is essential. It is, of course, possible to 
fit steering gear on the bridge which can be used either 
by hand or power, but chain transmission to the rudder 
is still needed with such gear. The problem, then, is 
to fit power steering gear aft and to devise some 
arrangement for steering by it or by hand at will 
from the bridge without the use of chains. An 
ingenious and practicable solution to the problem has 
been evolved by Messrs. Donkin and Company, Limited, 
Walker Gate, Newcastle-on-Tyne, whose interchange- 
able hand and hydraulic steering gear is illustrated in 
Figs. 1 and 2, on page 556. The gear is claimed 
to be particularly suitable for the smaller classes of 
ship. 

Whilst the photograpl of the unit at the rudder head 
reproduced in Fig. 1 shows the general construction 
of this part of the gear, the diagrammatic drawing in 
Fig. 2 is best referred to for the principles of operation. 
At the right of this illustration is seen the steering wheel 
situated on the navigating bridge. This wheel is of 
the usual type, but, instead of rotating a chain barrel, 
drives two pumps situated in the column at a. The 
suction and delivery pipes of these pumps are con- 
nected to a change-over cock }, from which a pair 
of copper pipes ¢ are run aft to the main steering 
cylinders for hand steering, and a pair of similar 
pipes d to a telemotor receiver ¢ situated on a cross- 
piece connecting the cylinders. A power-driven 
pump /, situated either in the steering compartment 
or the engine-room, as most convenient, is coupled by 
a pair of pipes to a control valve g, mounted on one 
of the steering cylinders. These cylinders are of the 
ram type and are indicated at A. The crosshead 
between them is connected with the rudder-post i 
by the usual Rapson slide gear. The telemotor receiver 
is double-acting and has two external coupling rods 
connected by crossheads, The spindle of the control 
valve g is spring-loaded and is connected by links j 
to the rudder-post and the telemotor-receiver cross- 
head in the manner shown, which, it will be recognised, 
constitutes a “ hunting ”’ gear. 

The procedure whon steering by power is as follows :— 
The change-over cock at the wheel column is turned 





to the power position, an operation which can be| 


effected in any position of the rudder. This action 
puts one of the pumps at a in communication with the 
telemotor receiver. As the steering wheel is turned 
one way or the other the telemotor piston is traversed 
in the appropriate direction and, through the link j, 
moves the control valve. The other pump at a, which 
is used when hand steeripg is required, idles freely 
without load in the meifime. The control valve g 
has three operating positions. Of these, one is the 
central position, in which the oil from the power- 
driven pump f is by-passed and is merely circulated by 
the pump without affecting the rams of the steering 
cylinders. In the second position, attained by the 
displacement of the control valve in one direction, 


the delivery side of the power-driven pump is made to | 


communicate with the pipe &, leading to a box from 


which run a pair of pipes m to the steering cylinders. | 


At the same time, the return side of the pump commu- 
nicates with the pipe /. In the third position of the 
control valve, i.e., when it is displaced in the opposite 
direction to that of the second position, the conditions 
are reversed, the pipe / communicating with the delivery 
side of the pump and the pipe & with the return side. 


Other features similar | 


The floor space occupied is 9 ft. by | 
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As soon as the wheel moves the control valve into 
either the second or the third position the steering rams 
| move and the rudder is deflected. The movement of 
| the rudder-post affects the floating link of the ‘‘ hunting” 
| gear until the first, or neutral, position of the control 
valve is reached. The rudder then remains stationary 
| until another movement of the steering wheel in either 
| direction again alters the position of the control valve 
| through the telemotor. The are through which the 
| steering wheel is turned is thus co-related to the angle 
| of the rudder and can be used as a rudder indicator, 
but an electric indicator n operated from the rudder- 
post can be fitted to transmit signals to a dial o, on the 
bridge near the compass. The indicator on the rudder 
post can be distinguished in Fig. 1. 

The pump used for power steering must, of course, 
be running constantly whilst such steering is in progress. 
It is shown in Fig. 2 as being motor-driven. On 
vessels where electric current is available the change 
from hand to power steering is still further simplified, 
as the pump-motor starter can be operated by a 
push button on the bridge. With a steam-driven pump 
a signal to the engine-room is required. On the other 
hand, it does not matter if this pump is still running 
when a change is made from power steering to hand 
steering, that is, the pump need not be stopped to 
effect the change, this being possible at any convenient 
time, though it is, obviously, wasteful to allow running 
for long after the change has been made. When hand 
steering is resorted to, the change-over cock b is turned 
to the hand position. The telemotor pumps at a 
are thus cut off from the telemotor receiver, the piston 
of which is free to travel backwards and forwards 
as the floating lever of the “‘ hunting” gear is moved 
by the rudder-post. The control-valve spindle is not 
affected by this movement as the spring upon it forces 
the valve into the central position. In this position, 
as already stated, the power-driven pump is by-passed 
and cannot effect any movement of the cylinder rams, 
the communicating pipes *, 1, and m being shut off 
by the valve. The new setting of the change-over 
cock, having placed the pump driven by the steering 
wheel in connection with the steering cylinders through 
the pipes c, enables the rudder to be controlled by 
movements of the steering wheel, the transmission 
being, of course, hydraulic. Relief valves are fitted 
on the power-pump system. The change from one 
method of steering to the other can be made without 
regard to the relative positions of the steering wheel 
and rudder, a condition which does not usually obtain 
when combined power and chain-transmission gears 
are emploved 











NOTES ON NEW BOOKS. 


Tue fifth edition of A Treatise on Surveying, Vol. I., 
has recently been published by Messrs. E. and F. N. 
Spon, Limited, London, price 10s, 6d. net. The 
first edition of this well-known work was published, 
with the approval of the Council of the Surveyors’ 
Institute, for the improvement of the standard of 
qualifications for English diplomas as Surveyors, and 
with the help of specialists in surveying, Mr. R. E. 
Middleton, M.Inst.C.E., and the late Mr. O. Chadwick, 
M.Inst.C.E., acting as editors. The text-book has 
been revised in the several editions since published, and 
is recognised as a standard work. The first part, 
Vol. I, is for the student entering for the less difficult 
examinations in surveying, and for the young engineer 
working in countries already surveyed and mapped. 
It deals with the various methods of surveying by 
chain, tacheometer and plane-table, levelling and 
contouring and curve ranging, and fully illustrates 
modern practice with great detail of illustration. 
The new edition has been revised by Mr. M. T. M. 
Ormsby, M.Inst.C.E., who has rewritten some sections, 
especially those dealing with transition and vertical 
| curves, and has added a section on mass-haul curves, 
which are helpful in determining the cost of haulage 
where much cutting and banking occur in the con- 
struction of lines of communication. 

On page 786 of our 131st volume (1931), we reviewed 
the first edition of Business Charts, by T. G. Rose 
(Sir Isaac Pitman and Sons, Limited, Kingsway, W.C.2. 
Price 7s. 6d. net), commending it to our readers as a 
really useful book and we are pleased to note that its 
appreciation has necessitated the publication of a 
second edition. This apparently does not differ from the 
first. All that was said about the first edition can be 
repeated with confidence, and we know that some 
who have read it use the book as the basis of their 
chart practice. The value of charts in revealing trends 
needs no emphasis. Figures themselves, on which 
charts are bound to be based, undoubtedly enable the 
position to be ascertained and, by comparison, it can 
be seen whether or not this is improving. The same 
figures charted, however, give all this information 
without the time and effort of detailed comparison 
being involved. The busy man, if he wishes, can sit 





in his chair and watch the trend of every branch of 
his work. To the subject of how and what to chart 
there can hardly be a better introduction than Mr. 
Rose’s book. The advice regarding the making of 
charts, their uses, and the pitfalls to be avoided, 
indicates the outlook of the practical user rather than 
the theorist—a valuable feature in a field in which the 
faddist is apt at times to allow himself much license. 





It is recognised by engineers who have spent years in 
the study of oil consumption that there are more than a 
dozen important factors that influence results, and as 
some of these neutralise others, diagnosis and cure often 
prove elusive. Mr. Philip H. Smith, in a handy volume 
of 90 pages, entitled Diesel Engines—Excessive Oil Con- 
sumption, published by Constable & Co., Ltd., London, 
at 3s. 6d., steps in where many have feared to tread, and, 
dogmatising from his own experience in a very interest- 
ing way, disarms scepticism. His doctrines are derived 
from and devoted to the large power-station Diesel, 
but many of his measures are applicable to petrol 
engines, and since his outlook is so practical and 
candid, there can be no doubt that his book will be 
of widespread utility. Even though his treatment 
is limited and incomplete, he shows an unrivalled 
insight into the climate of the crankcase. 








MULTI-SPEED GEARED MOTORS. 


AN argument which at one time was often advanced 
against the use of alternating-current motors, and thus 
against that system of supply generally, was the diffi- 
culty of obtaining the variations in the operating speed 

















which might be necessary for certain processes. At the 
present time, however, this difficulty, save in excep- 
tional cases, can be overcome in practice either by the 
employment of change-pole motors, by interposing 
mechanical gearing between the motor and the work, 
or by a combination of the two methods. A recent 
example of the last of these methods is the unit manu- 
factured by Messrs. Crofts (Engineers), Limited, Thorn- 
bury, Bradford, and illustrated above. This con- 
sists of a pole-changing motor, which is mounted 
integrally with a speed-change gear so that great com- 
pactness is obtained. It is also claimed that the 
efficiency of the combination is high, while operation 
is simple. The gear changing can be effected while the 
machinery is running by moving the lever visible on, 
the top of the unit, though when pole-changing is 
necessary, the unit must, of course, be previously 
brought to rest before the appropriate alteration in 
connections is made. 

The range of speeds which can be obtained in this 
way varies from two to eight, depending on the type 
of motor used. In the combination illustrated, eight 
speeds are obtainable by employing a four-speed motor 
with speeds of 1,500 r.p.m., 1,000 r.p.m., 750 r.p.m., 
and 500 r.p.m., giving maximum and minimum 
speeds on the geared shaft of 650 r.p.m. and 
182 r.p.m., respectively. With a maximum of 150 r.p.m. 
the minimum would be 42 r.p.m., the intermediate 
speeds increasing or decreasing in approximatel) 
geometrical progression. With a two-speed motor 
running at, say, 1,500 r.p.m. and 750 r.p.m., four 
definite output speeds can be obtained, varying, for 
example, between 700 r.p.m. and 250 r.p.m., or between 
160 r.p.m. and 58 r.p.m., while it is also possible by @ 





suitable arrangement of the gearing to obtain sixteen 
intermediate speeds between these limits. 

As regards output, units of this kind are made with 
capacities up to 20 h.p., and are obviously useful for 
applications where it is required to vary machine speeds 
to suit the class of material or work. These applications 





include certain classes of machine tools, as well as wire- 
| drawing machinery, conveyors, agitators, calenders and 
stentering machines. 
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THE BEHAVIOUR OF REINFORCED- 
CONCRETE PILES DURING DRIVING.* 


By W. H. Granvitte, D.Se., Ph.D., M.Inst.C.E., 
G. Griwe, M.Se., and W. W. Davres, B.Sc. (Eng.), 
Assoc.M.Inst.C.E. 


Tue investigation into the behaviour of reinforced- 
concrete piles, which has been carried out at the 
Building Research Station, with the collaboration of 
the Federation of Civil Engineering Contractors, was 
initiated as a direct result of troubles experienced 
while driving piles through a hard stratum to a set in 
firm ground below. It has been found difficult to 
construct pre-cast piles of sufficient strength to resist 
damage during severe driving, and the attention of the 
Station was called to several cases where failure had 
occurred. Very little information was available as to 
the effect of driving conditions upon the behaviour of 
a pile; for example, no recognised standards existed 
for determining the correct weight of hammer, height 
of drop or amount of head-packing for a given pile. 
Empirical rules based upon experience provided a 
rough guide for practical use but were unreliable. 
From the very limited knowledge available it was 
clearly impossible to estimate for any known set of 
conditions whether troubles would occur or not, and 
the only method of deciding whether or not piles would 
stand up to specified conditions was by driving them. 
This unsatisfactory state of affairs led to many diffi- 
culties, not only for the contractors, but for the engin- 
eers responsible for drawing up the specifications. 

The main problem of the investigation was, there- 
fore, to devise methods of estimating the amount of 
driving that a pile would stand without damage. This 
involved (1) an examination, both analytical and 
experimental, of the nature and magnitude of the 
stresses induced in piles by impact, and of the extent 
to which these stresses were modified by changes in 
driving conditions; (2) an examination of the effect 
upon impact-resistance of the different factors control- 
ling the design and manufacture of the pile itself; 
(3) the development of methods of indicating dangerous 
conditions during driving. 

Results and Conclusions.—Typical records of strains 
measured with the piezo-electric strain-gauge used in 
the investigation are shown in Figs. 1 to 3. Their general 
characteristics agree with those predicted from the 
theory. The form of the stress-time curve and the 
maximum value of the stress vary along the length of 
the pile, in a manner depending on the ground condi- 
tions. The duration of the record at the head is 
generally of the order of 0-01 second; at the foot it 
may be greater. The prolonged vibration shown at the 
middle of the pile in Fig. 2 indicates that, under certain 
conditions, the pile may be made to vibrate longi- 
tudinally at its own natural frequency. It was realised 
at an early stage in the investigation that it was 
necessary to adopt some criterion of the probability 
of failure under impact. At that time uncertainty 
existed as to whether tensile or compressive stresses 
were the more important. The stress records have 
shown, however, that for the conditions of driving 
most productive of damage the stresses developed were 
purely compressive. Tests to destruction on small 
piles and specimens of plain concrete have since shown 
that the maximum compressive stress in the concrete 
is related to their resistance to failure. The relation 
is not exact, and it is possible that more extensive 
research would show that the destructive effect of 
repeated impact depends on some relationship between 
the maximum stress attained, the number of repetitions 
of stress, and a factor involving the form and duration 
of the stress. At present, however, there is no evidence 
that the differences of form and duration between the 
stresses at different points along a pile have any serious 
effect upon impact resistance, and the maximum 
compressive stress must therefore be regarded as the 
only useful criterion of the probability of failure. 

The theory and the experimental measurements are 
based on the assumption that the strains are uniform 
over the cross section of the pile. Failure, however, is 
never general, and commences at places subjected to 
local concentrations of stress which it is not practicable 
to record. As a consequence, the average stress is 
most probably somewhat less than it would be in the 
ideal case of perfectly even stress distribution. 

In the majority of cases the highest compressive 
Stress induced during driving occurs at the head of the 
pile. Only when the foot is being forced through an 
exceptionally hard stratum will it occur at the foot. 
From theoretical considerations, it can be shown that 
the highest value of the maximum compressive stress 
must be attained either at the head or the foot, 
although in certain circumstances values only slightly 
lower may occur at other positions. At the middle of 
& pile stresses have been recorded equal to, or even 
occasionally greater than, those at the head, but these 





* Paper read before the Institution of Civil Engineers, 
on Tuesday, November 12, 1935. Abridged. 


E 


563 





NGINEERING. 





are within the experimental error of the stress 
measurements. From elementary considerations it is 
apparent that the maximum head-stress for any given 
set of conditions increases with the weight of the 
hammer. The increase, however, is for normal head- 
stresses proportionately less than the increase in 
weight. 

In consequence of the finite velocity with which the 
stress disturbance travels, the maximum value of the 
stress at the head is in most cases independent of 
the ground conditions and is determined only by the 
conditions at the head, that is, by the weight of the 
hammer, the height of drop, the area of the pile head, 
the physical constants of the pile, and the stiffness of 
the cushion. The necessary condition for this inde- 
pendence is that the maximum stress at the head is 
reached before the reflected wave arrives back from 
the foot. This will normally occur with piles of lengths 





Fie. 1. Heap or Pre. 





Fie. 2. Mrippie or Pine. 


Fie. 3. Foor or Pie. 


greater than 30 ft. The stiffness of the head-cushion 
is a factor of the greatest importance in determining 
the stresses in the pile. If no cushion were present 
between the hammer and the pile head the stress at 
the head would rise almost instantaneously to a 
maximum. The head-cushion decreases both the rate 
of increase of stress and its maximum value. Stresses 
throughout the pile are similarly affected. A con- 
siderable length of the upper portion of a pile may be 
subjected to maximum stress almost as great as that 
at the head. This occurs when no interference from 
the reflected wave takes place, the only decrease being 
that due to dissipation of energy by internal and skin 
friction. In such cases compressive failure may com- 
mence at some distance below the head if a region of 
weakness exists owing to damage in handling, inade- 
quate transverse reinforcement, or poor concrete. 

On purely physical grounds it is obvious that the 
stress at the foot depends to a large extent on the set, 
small sets producing high stresses and vice versa. The 
foot-stress only becomes important under conditions 
where its maximum value is likely to equal or exceed 
that at the head, assuming head and foot to be of equal 
strength. It is of practical importance to be able to 
state under what conditions dangerous stresses are 
likely to be set up in the embedded part of a pile. 
Stresses recorded during the driving of test-piles under 
practical conditions show that only in the case of piles 
driven on one site, and that one of exceptionally hard 
driving, were the head-stresses exceeded. Here, the 
foot-resistance was due to a layer of ballast 13 ft. 
thick, and was such as to require from two to four 
hundred blows per foot of penetration. 

In order more particularly to specify those conditions 
under which dangerous foot-stresses may be expected, 
it is necessary to examine the results in the light of 
theory. The ground conditions under which high foot- 
stresses are set up are, in the limiting case, represented 
by the theoretical assumption that resistance to motion 
| of the pile is concentrated at the toe. It was therefore 
| anticipated that theoretical analysis on this assumption 
would furnish a reasonable estimate of the actual 
stresses in driving against a hard stratum, when 











frictional resistance is likely to be relatively low. 
The maximum foot-stresses have been estimated 
theoretically for a 15-foot pile driven into ground at 
the Building Research Station, and for piles tested at 
Lots-road. The combined plastic and elastic set which 
occurs in practice is assumed to be equivalent to a 
purely elastic set equal to twice the actual plastic set 
plus the actual elastic set. In every case the calculated 
figures are higher by 20 per cent. to 30 per cent. than 
those recorded. It therefore appears probable that the 
effect of skin-friction and propagation loss is not 
negligible, even in such extreme cases of high foot- 
resistance. 

Tensile stresses of short duration but considerable 
magnitude, occurring in the middle portion of the pile, 
are theoretically possible. This was recognised at an 
early stage of the investigation, and was then con- 
sidered as a possible major cause of failure below ground. 
The results of stress measurements on piles driven 
under practical conditions, however, do not support 
this view. The results show that to set up high tensile 
stresses the pile must be free to vibrate at its funda- 
mental longitudinal mode, with antinodes, that is, 
places of maximum motion and minimum stress, at 
itsends. To fulfil these conditions the ground resistance 
must be low and the head conditions such that the 
hammer rebounds early and leaves the head free ; that 
is to say, a hard packing and a light hammer must be 
used. It may be concluded that although under 
certain practical conditions it is possible for tensile 
stresses of short duration to be set up, yet those condi- 
tions themselves ensure that the state of affairs favour- 
able to tension exists for a few blows only, insufficient 
to cause failure. Thus tension can only be set up in 
the initial stages of driving when the driving resistance 
is low and the set per blow therefore large, a condition 
which persists for very few blows. 

The most favourable driving conditions may be 
defined in two different ways. They may be either 
those conditions which produce the greatest set for 
the least expenditure of driving energy, irrespective of 
the stresses induced in the pile; or those conditions 
which produce the greatest set for the lowest stresses 
in the pile, irrespective of the energy expended. Since 
in most cases protection of the pile from failure is the 
first consideration, and the amount of energy expended, 
within reasonable limits, is of minor importance, the 
authors concern themselves mainly with the reduction 
of driving stresses to a minimum. It is important to 
realise that normal factors of safety, as employed in 
other branches of engineering, do not generally apply 
to the driving of reinforced-concrete piles by present- 
day methods; the margin of safety is in many cases 
small and is sometimes non-existent. The impact 
strength of concrete, as determined by tests, varies 
between 50 per cent. and 80 per cent. of the cube 
compressive strength. Since it is impossible at present 
to define the relationship within closer limits, a maxi- 
mum stress of 50 per cent. of the cube compressive 
strength may be regarded as representing what may 
be termed a driving factor of safety of unity. Within 
the range of conditions investigated the most favourable 
conditions of driving, represented by the value of the 
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tion when the heaviest hammer. was used in conjunction 
with the head-cushion of lowest stiffness, and there is 
reason to suppose that this rule can be applied generally 
and is virtually independent of the type of ground 
into which the pile is driven. Under certain conditions 
of moderate and hard driving the use of a head-cushion 
of low stiffness involves a loss of energy efficiency. In 
few cases, however, is the loss likely to be of sufficient 
magnitude to justify the employment of a stiffer 
cushion, since in most piles the margin of strength 
would not be large enough to permit an appreciable 
increase in driving stresses. 

Effect of Manufacturing Conditions on Impact 
Strength.—Under the test conditions no advantage 
was obtained by using heavier reinforcement, The 
development of transverse cracks during driving, on 
the other hand, was considerably more pronounced in 
the piles with lighter reinforcement, though occurring 
in both. They began to open at a fairly early stage in 
driving, but, in spite of the high impact stresses to 
which the piles were subjected, did not reach a con- 
dition at which they could be said to endanger the 
stability of the pile. It is concluded, therefore, that 
the critical factors in determining the amount of 
longitudinal reinforcement required are considerations 
of resistance, not to direct impact-stresses, but to the 
possibility of transverse strains occurring either during 
handling or by deflection of the toe by obstructions 
met during driving. Close spacing of lateral ties, as 
was to be expected, was found to give a marked 
increase of resistance to failure, and the only limit to 
the advantage which can be obtained in practice 
would appear to be that arising from the need to allow 
sufficient room between ties for the placing of the 
concrete. 
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Since toot-stresses may he equal to, and in certain , 
eases exceed, those at the head, it follows that the | 
spacing of ties at the foot should be not less than at | 
the head. In the central portion, however, experi 
mental evidence shows that a wider spacing may with 
safety be employed. At first sight this result may 
appear to contradict the experimental evidence, which 
has shown that impact-stresses in the middle of the 
pile may be nearly as great as those at the head. 
It is explained, however, by the fact that at the 
extremities of the pile the lateral support is not as 
great as in the middle, since it comes only from above 
or below the section under consideration and not from 
both sides. At the ends of the pile, also, the stress 
in the main reinforcement is not fully developed. The 
use of an external steel band, the upper edge being 
placed nearly flush with the pile-end, was found to 
give a greatly increased resistance. 

Three types of cement were investigated, viz., normal 
Portland, rapid-hardening Portland, and aluminous. 
There is no evidence to show that any of these types 
is definitely superior, apart from considerations of 
hardening period, to the others. Tests show that 
approximately equal impact strengths are developed 
by normal Portland cement at twenty-eight days, 
rapid-hardening Portland cement at seven days, and 
aluminous cement at about two days. The results for 
aluminous cement, however, were not consistent. 

Within the range of mixes investigated, concrete 
made with rapid-hardening Portland cement exhibits 
no great increase of impact strength in mixes richer 
than 1: 14:3. A similar tendency is revealed in the 
compressive strength of the control specimens, and 
has, in fact, been well eet »blished by previous investi- 
gations. There is no doubt that concrete made with 
normal Portland cement follows the same general rule, 
but it is not at present known whether aluminous- 
cement concrete also exhibits this tendency, or to what 
extent, in the case of all types of cement, it is dependent 
upon other factors, such as the grading of the aggregate. 
The effect of curing upon driving resistance is very 
marked. The results demonstrate that, whatever type 
of cement is used, a substantial increase of impact 
strength is obtained by curing the pile under damp 
sacks at least during the initial stages of hardening. 

Concrete made with a crushed stock-brick aggregate 
gave only a slightly lower impact strength than con- 
crete made with gravel, although the static compressive 
strength was little more than half. It is possible, 
therefore, that by using a crushed-brick aggregate of 
high compressive strength an impact strength greater 
than that of gravel concrete might have been obtained. 











DIESEL ENGINES IN RELATION 
TO COASTWISE SHIPPING.* 


By Dr. 8. J. 
(Concluded from page 538.) 


DAVIEs. 


Comtnea to the third division, coastal vessels, this 
term may cover a wide range, but in all cases the 
primary duty of the vessel is to convey goods, although 





small numbers of passengers are carried in the larger 
veasels, Cross-channel transport, since the vessels 
used are of the same design, is generally considered as 


* Evening Discourse delivered before the British | 
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coastal work, but, in discussing the conveyance of 
goods between home ports, the fact that coastal vessels 
come into competition with rail and road transport 
should not be overlooked, whereas cross-channel work 
involves no such competition. The design of coasters 
naturally depends on the particular service for which 
they are intended, and the conditions which chiefly 
determine the design are : the available depth of water, 
the available head-room under bridges, the kinds of 
cargo to be carried, and the means for handling it. 

A standard type of small coaster, the River Trent, 
built by Messrs. The Goole Shipbuilding Company, has 
a length of hull of 116 ft., a breadth of 23 {t., and a 
depth of 9 ft. The cargo is carried in a single hold, 
and the crew’s accommodation is right aft. The 
superstructure is low, and a hinged mast allows passage 
under low bridges. The propelling engine is a Gardner 
five-cylinder, two-stroke Diesel unit developing 190 
brake horse-power at 320 r.p.m., and directly reversible 
by compressed air. The engine drives its own circu- 
lating water and bilge pumps and its own air com- 
pressor ; a 7-h.p. Diesel auxiliary engine drives a bilge 
pump, a ballast pump, and a reserve air compressor. 
The deadweight capacity is 275 tons, and the hold 
capacity for grain is over 15,000 cub. ft. Water 
ballast is carried in the forward and after tanks. The 
mast has two derricks, the drive for the winch being by 
a special small Diesel unit. A somewhat similar vessel, 
the Antiquity, is seen in Fig. 10, lying in the river at 
Norwich. In this case the cargo winch is electric, 
made by Laurence Scott. The Charles M., built by 
Messrs. The Burntisland Shipbuilding Company, is an 
example of a larger coaster. Its length is 142 ft., 
against 116 ft. in the River Trent, and its deadweight 
capacity is 610 tons against 275 tons. The arrange- 
ment of the hull and the engines is similar, but with 
the larger cargo capacity two masts are provided, also 
hinged for up-river work, and two Diesel-driven winches. 
Electric light is a further addition, the dynamo charging 
the storage batteries being driven by the auxiliary 
engine. 

An interesting Diesel-engined 
special duty is the Camroux I, shown in Fig. 11. 
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| vessel was built by Messrs. James Pollock, Sons and 
| Company, and is owned by Messrs. The Newcastle Coal 
jand Shipping Company. It makes regular voyages 
| between ports on the North-East Coast and Fulham, 
bringing 400 tons of coal per voyage. It is an interesting 
state of affairs that it is found more economical to 
transport coal in a Diesel-engined vessel. The general 
arrangement of the vessel is shown in Figs. 12 and 13 
The length of the vessel is 130 ft. b.p., the moulded 
breadth is 25 ft., and the depth 10 ft. 6 in. When 
fully loaded with 400 tons the vessel draws about 
9 ft. and the speed is about 9 knots. The coal is 
handled by shore machinery and no cargo winches 
are fitted. The return journeys are made in ballast, 
and ample ballast tanks allow 187 tons of water ballast 
to give the vessel a reasonable draught with an empty 
hold. The main engine, built by Messrs. W. H. Allen, 
Sons and Company, of Bedford, develops 300 brake 
horse-power in three cylinders at 560 r.p.m. An oil- 
operated reduction and reversing gear is embodied in 
the engine, making the whole installation very compact, 
the overall length of the engine being little more than 
11 ft. The crankshaft speed of 560 r.p.m. is reduced 
to a propeller speed of 250 r.p.m. A single hand wheel 
controls the speed of the engine and the direction of 
rotation of the propeller, and is actually actuated by 
the engineer. There are two auxiliary Diesel engines 
in the engine-room. One may be connected either 
to the starting air compressor or to a centrifugal 
ballast pump ; the other drives the lighting dynamo. 
The anchor windlass on this vessel is novel, being 
the first on a British vessel of this size to be directly 
Diesel-driven. Fig. 14, page 565, gives a view of the 
windlass and its engine. The twin-cylinder Lister 
engine, which may be started by hand, develops 10 h.p. 
at 3800 r.p.m. A two-speed drive to the Reid windlass 
is provided, the slower speed haul on the cable being 
5 tons and the higher speed 2} tons; the slower speed 
only comes into use in the event of an overload, the 
| higher speed being afterwards resumed when the 
| overload is overcome. A clutch is provided between 
| the engine and the windlass. A worm gear is also 
embodied in the drive, and when the engine 
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: ae. ae by the two derricks on the fore- 
Lr ee 7 mast, and one hold aft, served 
: by the four derricks on the 
mainmast. All are 3-ton der- 
ricks except one on the fore- 
mast, which can take 8 tons. 
There are six cargo winches, 
of which two are shown in 
Fig. 18. Each is operated elec- 
trically by a pair of Clarke 
Chapman motors, one of 26 
brake horse-power for lifting 
and one of 10-5 brake horse- 
power for slewing. The anchor 
windlass forward, the mooring 
windlass aft, as well as the 
steering gear, are also electri- 
cally operated. The main en- 
gines driving the twin screws 
were built by Messrs. British 








Fig. 17. 


declutched the load is held in any position. Two 
warping drums are also fitted, and with these the 
two-speed gear allows pulls of 4 tons and 1} tons, 
respectively. 

The extreme in coasters as regards size and accom- 


modation is probably reached by the M.S. Pacific Coast, | 


one of four motorships owned by Messrs. Coast Lines, 
Limited. A view of the vessel is shown in Fig. 17. 
It was built by the Ardrossan Dockyard, Limited, and 

is a deadweight capacity, including bunkers, of 
1,755 tons. Its length is 250 ft., b.p., the moulded 
breadth is 28 ft., and the depth to the upper deck is 
22 ft.9in. On trial, a speed of 12-38 knots wasattained, 
the vessel being light. Accommodation for 12 passen- 
gers, each in single-berth cabins, is provided amidships ; 
the captain’s cabin is on the bridge, while the officers 
and crew, numbering 16, are aft. The details can be 
seen better in Figs. 15 and 16, giving the plans of the 
vessel. There is one hold forward of the bridge, served 





1,700-Ton Motor Coaster “ Pactric Coast.” 








Auxiliaries, Limited, and are of 
the Polar Diesel two-stroke 
type. Each unit has five cylin- 
ders of 340 mm. bore and 
570 mm. piston stroke, and develops 625 brake horse- 
power at 250 r.p.m. The auxiliaries are all electrically 
driven, and include two air compressors and the 
necessary pumps, &c. The generating machinery is 
thus a vital part of the plant and comprises three 
separate dynamos each driven by a Paxman Diesel 
engine ; two are of 60 kW and one is of 45 kW capacity. 

This vessel runs between London and Liverpool, with 
calls as required at Falmouth, Plymouth, and South- 
ampton. The average time for the double journey is 
ten days, of which five days are spent in actual running. 
The first of the four motorships of Messrs. Coast Lines, 
Limited, was launched just over two years ago, and the 
fourth was launched in July. With these it is intended 
to maintain a regular service twice each week in each 
direction between London and Liverpool. The 


economy in service of the first motorship has encouraged 
this company in the policy of replacing their older 
Such large 


steam vessels by Diesel-driven vessels. 





ELECTRICALLY-DRIVEN WINCHES. 


vessels, however, are exceptional and, in view of the 
smaller difference between their work and that of 
ocean-going vessels, the superiority of Diesel engines 
in their case could be almost taken for granted. In tugs 
and fishing vessels, too, the matter seems also to be 
clearly proved. It may be summarised broadly by 
saying that, where the vessel is for the greater part of 
its time under way, the higher thermal efficiency 
of Diesel engines and the saving in space they bring 
about more than off-set their higher capital charges. 
There is, however, a class of coasting service where the 
lower capital charges of steam engines may justify 
their retention, namely, where the vessel takes a series 
of relatively very short trips and spends the greater 
part of its time loading and unloading. In this case, 
if coal is cheap, the lower fuel costs of the Diesel 
engine will not be sufficiently marked to outweigh its 
higher capital charges. 

Whether as a result of the application of the Diesel 
engine or not, there is an undoubted revival of interest 
in coastal shipping. That this question is being 
approached more scientifically than hitherto, is to be 
seen in the recent report of the work of the Froude 
Tank at the National Physical Laboratory. It is 
interesting to notice, too, that their researches have 
led to results definitely favourable to engines driving 
propellers at higher speeds of revolution, which is 
usually the case when Diesel engines are employed. 
That the design of these engines for small powers is still 
in the experimental] and strictly competitive stage of 
development has been emphasised. The engine 
builder who can simplify and standardise his product 
has a great opportunity, but he must also realise the 
need for a proper repair and spares service, permitting 
cheap and ready replacement of worn parts, such as 
bearings, &c. He might well study the progress in the 
automobile industry which has accompanied the 
change from hand methods to interchangeable manu- 
facture. 








THE STRENGTH OF METALS 
UNDER COMBINED ALTERNATING 
STRESSES.* 


By Dr. H. J. Goven, M.B.E., F.R.S., M.I.Mech.E., 
and H. V. Potxarp, A.M.I.Mech.E. 


(Concluded from page 513.) 


Discussion of Results of Combined-Stress Fatigue 
Experiments,—Each result given in Table III, on 
page 512, ante, represents a “fatigue limit,” i.e., 
the range of stress which is just insufficient to cause 
fracture of the metal under an indefinitely great 
number of applications of the particular stress cycle 
employed. In examining the complete series of results 
obtained for each metal, to determine whether any 
general relation exists throughout the series, it is 
of interest to compare these results with some of the 
theories which have been advanced to account for the 
failure of metals under static stresses; in so doing, 
however, it will be realised that there exists no a priori 
reason why the same criteria should apply, for these 
theories have been suggested as governing the failure 





* Paper read before the Institution of Mechanical 





Engineers, on Friday, November 1, 1935. Abridged. 
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of primitive elasticity or the condition of yielding,|o can, of course, be deduced from the values of the | considerable interest; the test data, summarised jn 


&c., an essentially different and unrelated type of | 
occurrence from that of fracture by a spreading crack | 


formed under cyclic stresses, The theories of strength 
to which reference will be made are well known and 
wre discussed fully elsewhere ;* it will be sufficient, 
therefore, merely to derive expressions relating to 
these theories, suitable for use in examining the appli- 
cation of these criteria to the results of the present 
experiments. Such expressions can be obtained in 
various forms; it will be convenient, however, to em- 
ploy values of the fatigue limit expressed in terms of 
maximum shear stress + 8. The symbol + 8, will 
be used to denote the value of the fatigue limit for 
the special case @ 
plane bending. In the general caset of combined 
stresses, we have three principal stresses, p,, p,, and 
Py; also three principal shearing stresses : 
3; = HP, — Pai By HP,— Ps3)i Ss = ips —P,)- 

The maximum-shear theory (known in this country 
1s Guest’s Law) states that the criterion of failure is 
determined by a constant value of the greatest difference 
of principal stresses. According to this hypothesis, 
we should have simply 

S = So - (1) 

The maximum-stress theory postulates that failure 
is determined by the maximum principal stress regard- 
less of what the other principal stresses may be: 


i@., py = constant. If this relation holds, then 
it can be shown that 
28 
8 > ‘ ‘ - (2 
cos 6 + | \ 


The maximum principal-strain theory (due to St. 
Venant) states that failure in a stressed body is deter- 
mined by a limiting value of positive elastic extension, 


? o ae 
i.@., Pa — Ps a constant, where E is the value of 


y > 
Young’s modulus, and ¢ is Poisson's ratio. From 
this expression can be deduced the relation 
. 28, 


8 . . 3 
(l+oe)+ (1 (9) 


a) cos 6 : 


The theory of constant energy of deformation (due' conforms reasonably closely 


Fig.6. 
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0 deg., i.c., for cycles of reversed | 


3% PER CENT NICKEL-CHROMIUM STEEL - 
Constant Maximum Shear Stress 






torsional tests (using the relation ¢ E/2N — 1), 
it is generally recognised that extreme precautions 
must be taken in determining E and N if a reliable value 
of o is to be deduced ; the material under test should 
be repeatedly loaded within the elastic range to make 
certain that a truly cyclic state has been set up. For 
these reasons, it is not considered desirable, in the 
present case, to employ values of o deduced from values 
of E and N ; particularly does this apply to a material 
like cast-iron, the accurate determination of the elastic 
constants of which always presents very great experi- 
mental difficulties. Considerable reliance may be placed 
on the value of 0-284 obtained for steels by Smith and 
Cox.* With regard to cast-iron, a considerable varia- 
tion of values—as would be expected—is recorded 
in the literature on the subject, for example, 0-23 to 
0-27; 0-23 to 0-31; and 0-28. Probably, very little 
error will be involved, therefore, if the value of 0-284 
is assumed for the three materials under consideration 
(particularly as the shape of the graphs of equations 
(3) and (4) are not very sensi- 
tive to small changes in o), Fig.5. 
and this course has been 
followed. The results of the 
combined stress-fatigue ex- 
periments have been plotted 
in the form of polar dia- 
| grams in Figs. 5, 6 and 7, in Oo 
terms of S/S, (see Table III), 
where S = fatigue limit in 
|terms of maximum shear 
| stress, and S, = fatigue limit 
for the special case of simple 
plane bending. For purposes 
of comparison, the graphs of 
equations (1), (2), (3), (4), 
and (5) have been added. 

Consideration may first be 
given to the experimental 
data relating to Silal cast- 


/ 

















elastic moduli E and G obtained from static tensile and | Tables II and ILI, are really remarkable. 


Turning to Fig. 5, the behaviour of the 0-1 per cent, 
carbon steel is seen to be in almost exact agreement 
with the von Mises-Hencky constant shear-energ, 
theory. But this cannot be regarded as a general 
criterion for steels, for Fig. 6 shows that the results 
which are somewhat less regular-—of tests on th 
34 per cent. nickel-chromium steel are in closer agree. 
ment with the curve of constant total energy. At the 
present stage of the research, in view of the considerable 
number of steels of various compositions and heat 
treatments yet to be investigated, it is considered 
undesirable to devote much discussion to the inter- 
pretation of these differences in characteristic behaviour 
under combined-fatigue stresses. It may be noted, in 
passing, that the mild steel exhibits a definite drop 
in stress at yield which is entirely absent in the alloy 
steel; such differences may tend to obscure the true 
criterion of failure when solid specimens and non- 
homogeneous stress distributions are employed, as 
in the present case. But such considerations of stress 
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to Beltrami) assumes that failure occurs at a constant 
value of the total elastic strain energy contained in 
unit volume of the material, that is, 


sE[p,? 4 


20 (PiP2 PsP))| = & 


constant. 


p? + p?* + PePs 
It can be shown that this expression, in the present 
case, reduces to 
. a 
a ae 
v(l+e)+ (1 a) cos® 6 
The von Mises-Hencky hypothesis can be interpreted 
as a statement that failure occurs at a constant value of 
the energy of shear strain, i.¢., potential energy stored 
in the material due to purely elastic strains excluding 
uniform tension or comoreéssion ; in its general form it 
is expressed as follows :- 


. (4) 


(Py pF + (Pp, - pP,F t (Ps — PF a constant. 
From this, the following corresponding relation, 
28, 
8 = . is deduced . (5) 
v3 cos? 6 


Equations (3) and (4), relating to the principal strain 
and total energy theories, necessarily involve the value 
of Poisson's ratio o, no direct determinations of which 
have been made in the present experiments. Although 

* See, eg., Plasticity, A. Nadai (McGraw-Hill), 1931, 
chaps. 12 and 13. 

+ In the present combined-stress experiments p, is 
always zero, while p, and p, are always tensile and 
compressive st reases, respectiv ely 


to the criterion of failure by principal stress, Cast iron 
is regarded as being unusually subject to variations 
of strength from sample to sample, and for this reason 
one would not expect to obtain experimental data of 
such consistency as to afford conclusive evidence of 
the criterion of failure, unless an enormous number of 
specimens were used and a conclusion based on statis- 
tical methods was then derived. The amount of mate- 
rial and the time involved in testing render this course 
impossible ; as a compromise, the values of the ratios 
plotted in Fig. 7 relate to the fatigue limits obtained 
both (1) considering all specimens, and (2) excluding 
two abnormal specimens. But, apart from the data 
relating to stress, the types of fractures are extremely 
informative; a total of seventy-eight specimens of 
Silal have been subjected to mechanical tests and every 
fracture has been consistent with failure by principal 
stress. As far as the authors are aware, this material 
forms the nearest approach to a “ brittle” metalt 
which has yet formed the subject of a comprehensive 
series of mechanical tests. On that account it acquires 





* Aeronautical Research Committee, Reports and 
Memoranda, No. 1138, vol. ii, page 726 (1927-8). 

+ The fact that static ball and pyramid indéntations 
of the usual type were obtained without any tendency 
of the material to “splinter” shows, of course, that a 





truly brittle state—in the classic sense—does not exist 
even in Silal. Whether any really brittle materials 
occur in nature is, however, doubtful, as even marble 
and other rocks exhibit some plasticity (see researches 
of Farman and Rayleigh) under suitable conditions of 
stress. 








redistribution do not affect the practical value of the 
present results for design purposes, as in practice (in 
the case of crankshafts, &c.) either solid or thick 
walled components are usually employed. 
In the above discussion, the results obtained with 
the two ductile steels have been compared with various 
criteria* (constant maximum shear stress, constant shear 
energy, and constant total energy) to satisfy each of 
which it is necessary that the fatigue limits for simple 
bending and torsion should bear a single-valued relation- 
ship. Now, considerable datat exist concerning the 
values of these simple fatigue limits for a wide range 








* No reference has been made in the present paper 
to the criterion of failure due to Mohr. According to 
this theory, failure occurs at a maximum value of the 
shearing stress, which is dependent on the normal stress 
acting on these planes and on the properties of the mate- 
rial. In other words, given the three principal stresses 
>, >P, > P,, failure occurs at a value of }(P, P,) 
which must be a function of (P, + P;), the form of which 
depends on the material in question. It is thus imp: ssi ble 
to write down an expression for Mohr’s theory for ductile 
metals in general. The “ flow conditions ” under static 
stresses for individual metals have been examined 
(by Lode, Taylor, and Quinney) with respect to Mohr’s 
theory, by devising stress conditions under w hich the 
influence of the intermediate principal stress P, on failur 
has been observed ; according to the theory, the value 
of P, should have no influence. In the present fatigue 
experiments, however, this method could not be employed, 
as the intermediate principal stress always had zero 
value. A , 

+ Fatigue of Metals, H. J. Goucu (Scott Greenwood. 


' London), Table X, page 298 (1924). 
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of ductile metals and alloys, and while these data 
cannot be considered exactly comparable —since bend- 
ing and torsional tests were not made with the same 
fatigue machine or similar forms of specimen, as in the 
present research—it is fairly clear that a wide range of 
values of the ratio have been encountered. The 
48 values referred to vary from 0-44 to 0-80. It may 
emerge, as the present research proceeds, that certain 
groups of values are associated with, say, the condition 
of microstructure, chemical composition, &c. Mean- 
while, however, it appeared to be worth while to examine 
the results already obtained to find if these could be 
expressed in some general form which would permit 
of variations of the value of the ratio of the fatigue 
limit in torsion to the fatigue limit in tension. 

With regard to the mild steel, the results of the 
combined-stress fatigue experiments, as previously 
pointed out, are in close agreement with the von Mises- 
Hencky relation, the corresponding curve (Fig. 5) to 
which is an ellipse.* Similarly, the results obtained 
with the 34 per cent. nickel-chromium steel also fit 
another ellipse with fair agreement (this ellipse quadrant 
has been indicated in dotted lines on Fig. 6). 

Now any ellipse quadrant in a diagram similar to 
that of Fig. 5 is expressed, in terms of polar co-ordinates, 
by 


l 1 1 1 
me tet <a = acon eia® B 
5a = ja (5s 3) sin? @ , - (6) 
where 
-§ fatigue limit in terms of maximum shear 
stress. 
-b minor axis of ellipse. 
fatigue limit in plane bending. 
a major axis of ellipse. 


= fatigue limit in torsion. 


In this form, it is only suitable for use with the nomen- 
clature associated with the present combined-stress 
fatigue testing machine, and it is necessary to convert 
this into the general case of a combination of a range 
of reversed direct stresses due to bending with a range 
of reversed shear stresses due to torsion. 

In the general case of combined alternating bending 
and torsion, let 

+f = range of direct stresses due to bending, and 

+ q = range of shear stresses due to torsion, at the 
fatigue limit of the combination. 


Also let 


+f,= fatigue range (tension and compression) under 
plane bending only, 
+ = fatigue range (shear stress) under pure torsion 
only. 
Then, using the relation f/q = 2 cot 6 and substituting 
in equation (6), the following simple expression is 


derived :— 
ee 
f? 7 ie 
It will be seen that equations (1), (5), and (4), relating, 
respectively, to the criteria of constant maximum shear 


== } . ° « @ 


TABLE IV.—Compartson or Fatieve Limits. 


stress law. Except for the three special criteria 
mentioned above, however, no definite physical meaning 
can at present be ascribed to this general expression, 
as such. Until data for other metals become available 
it appears unlikely that any serious error would be 
involved in estimating the fatigue resistance of ductile 
metals to combined stresses by the use of equation (7), 
and the experimentally determined values of f, and 
q,- Curves of this type for the 0-1 per cent. carbon 
steel and 3} per cent. nickel-chromium steel have been 
plotted in Fig. 8, while the results of the present com- 
bined-fatigue stress experiments (from Table III) are 
marked on the diagram. 

Comparison of Fatigue Limits Obtained using the 
Wohler, the Alternating Torsion, and the Combined- 
Stress Fatigue Testing Machines.—It is of interest 
to compare briefly the values of the fatigue limits 
under reversed flexural and reversed shear stresses 
obtained from the three fatigue machines used in the 
present experiments. These values are summarised 
in Table IV, in which the values of the usual ratios 
which form convenient bases for the estimation of 
the fatigue-resisting properties of materials have also 
been incorporated. As the Stromeyer alternating- 
torsion machine and the combined-stress machine are 
essentially of the same type, with regard to impressed 
conditions of test, one would expect to obtain almost 
identical values of the fatigue limit, under alternating 
torsional stresses, for a material tested in both machines. 
The results given in Table IV for both steels are in 


Fig.8. IN 
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very close agreement with this assumption, the Stro- 
meyer machine giving results which differ only by 
— 2 and — 1 per cent. of the values obtained using the 
other machine ; it is quite possible that this difference, 
if real, may be partly due to the shapes of the two types 
of specimens employed. The type used in the Stro- 
meyer machine had a longer test portion and hence 





was probably liable to give a lower value of the fatigue 
































Fatigue Limits, tons per square inch. 
Ratios. 
Cycles of Reversed Cycles of Reversed 
Tensile Flexural Stress. Shear Stress. 
Material. ayy - 
8q- iD. | Combined 
2 - Wohler 5 ; 
Ctzess Machine | Combined | ctromeyer| b d b c d e 
Machine (Rotatin Stress Machine - = = pl = = 
(Plane Bar) ©! Machine. , e e a a a 
Bending). 4 
a b. ¢. d. e. 
0-1 per cent. carbon steel 27°5 +17-4 | +17-0 | + 9-85 + 9-65 | 1-02 | 1-02 | 0-63 | 0-62 | 0-36 | 0-35 
34 per cent. nickel-chro- 58-0 + 35-0 +33-7 +22-8 +22-6 1-04 | 0-01 | 0-60 | 0-58 | 0-39 | 0-39 
mium steel | 
Silal cast-iron ee - 14-9 +14°8 14°9 +13-5 +12-9 0-99 | 1-04 | 0-99 | 1-00 | 0-91 | 0-87 
to to to to to o 
+15-6 | £14-2 1-05 | 1-10 | 1-05 0-95 
| 
































stress, constant shear energy, and constant total energy, 
are merely special forms of this general expression, 
for the particular cases of g, = 1-0f,, ¢, = 1-15;f;, 
and g, = 1-24,f, (using a value of 0-284 for ¢), 
respectively.| Equation (7), therefore, is a useful 
general relation, which expresses very closely the present 
results on the ductile steels, and would also cover the 
case of any material which obeyed the maximum shear 





* To avoid any possibility of misapprehension, it may 
be recalled that in the general three-dimensional case 
the von Mises-Hencky relation is represented by a 
circular cylinder the axis of which is equally inclined to 
the three co-ordinate axes, having direction cosines of 
1/3; the above discussion merely refers to the special 
case of combined bending and torsion. 

t Principal stress and principal strain criteria need 
not be considered, as general experience has shown that 





they do not refer to ductile metals, which class only is 
under present discussion. 





limit. But taking the figures as they stand, the agree- 
ment obtained is remarkably close, forming, inciden- 
tally, striking evidence of the uniformity of behaviour 
of each steel. 

Turning to a comparison of the results of the reversed 
bending tests made on the combined-stress machines 
and the Wéhler machines, it will be recalled that the 
former machine applies cycles of alternating plane- 
bending stress while the Wéhler machine is of the 
usual rotating-bar type. The values obtained for the 
two steels in plane bending exceed the Wéhler values 
by +2 and +4 per cent. Although these results 
may also be considered to be in substantial agreement, 
there appears to be an indication that an increase, 
slight but real, in the fatigue limit occurs when plane 
bending stresses are employed; but more data are 
obviously required before a definite conclusion can be 
drawn, In reviewing the comparative results obtained 


of the material are sufficient to mask any differences 
due to the type of machine used; it may be said, 
however, that the trend of the results is in general 
accordance with the conclusions drawn regarding the 
two steels. 








THE INSTITUTION OF GAS 
ENGINEERS. 


(Concluded from page 524.) 
Street LIGHTIna. 


On the resumption of the meetings on Wednesday, 
November 6, the report of the Joint Lighting Committee 
was submitted by Mr. Stephen Lacey. This stated 
that investigations were in progress regarding the 
initiation of research with a view to increasing the 
efficiency of gas burners, mantles and glassware in 
particular. In the course of investigations of the 
factors affecting the performance of gas street lamps, 
it had been found that if a gas street lighting instal- 
lation was arranged to satisfy the requirements of any 
given class in the British Standard Specification for 
Street Lighting, the mean test-point service, illumina- 
tion could be maintained at 70 per cent. of the mean 
test-point rated illumination, assuming reasonable 
maintenance ; and further, that any greater tolerance 
than 30 per cent. deprived installations of an advantage 
which could be legitimately claimed for gas street 
lighting. In towns of a partly residential and partly 
industrial character, no great loss of light output 
resulted from cleaning glassware once a fortnight, 
rather than once a week. Of the small light deprecia- 
tion which did occur, and which was usually attributed 
to dirty glassware and depreciation of light output 
from the mantles, an appreciable part was due to 
soiled injectors. The types of lamps to be preferred 
were, therefore, those in which the injectors were 
easily removable, without taking off the mantles from 
the burners. The life to be expected from gas mantles 
of good quality should not be less than 1,000 burning 
hours. At the end of that period the depreciation of 
light output due to the mantles should not be more 
than 9 per cent. Mantles were often removed from 
lamps and replaced by new ones when the cause of 
depreciation was to be found in the burners or injectors. 


STANDARDISATION OF Gas METERS. 


From the introduction by Mr. John Terrace to the 
report of the Meters Committee, the industry appears 
to be concerned with the need for reducing the number 
of classes and sizes of gas meters. Prior to embarking 
upon standardisation the committee had reviewed the 
broad factors involved, and had now decided to draw 
up a specification of standard requirements for meters 
for domestic consumers. Three sizes had been agreed 
upon having rated capacities of 100 cub. ft., 200 cub. ft. 
and 400 cub. ft. per hour, and their case dimensions 
and maximum running speeds had been settled. Actual 
design details, construction and materials had been 
left out of consideration. A strong plea was made, 
with the object of putting an end to the multiplicity of 
sizes, and preventing further complications, by the 
adoption of the scheme throughout the industry. 


FurRNACE ATMOSPHERES AND THE SCALING OF STEEL. 


A scheme exists by which an Institution Research 
Fellow can carry out an investigation under the Livesey 
Professor (J. W. Cobb) at Leeds University, and in these 
circumstances Dr. H. C. Millett has dealt with the 
“Sealing of. Mild Steel in Sulphur-free and Sulphur- 
containing Furnace Atmospheres.” In this work 
experiments were made upon small samples of mild 
steel, subjected to the action of different gaseous 
atmospheres, neutral, oxidising, or reducing, and the 
scaling was measured by the increase in weight of the 
test specimens. The atmospheres used were made up 
to represent the products of combustion of the different 
fuels, solid, liquid and gaseous, which might be used. 
For the complete elimination of scaling by the use 
of reducing gases it was found that to a neutral atmos- 
phere, containing 10 per cent. of steam, an addition 
was necessary of either 29 per cent. hydrogen, 95 per 
cent. carbon monoxide, or 21 per cent. methane. 
Where complete elimination of scaling was sought, 
heating by simple and direct exposure to the stream of 
burning gas was wasteful and often impracticable, and 
some other method should be applied. Experiments 
with a smoky atmosphere clearly indicated that the 
solid carbon particles in it had themselves no appreciable 
anti-scaling value, and that the anti-scaling effect was 
really due to the accompanying clean reducing gases, 
carbon monoxide, hydrogen and methane. The addition 
of free oxygen to a neutral furnace atmosphere caused 
the production of scale in a most pronounced manner, 
and the importance of its exclusion was obvious. 

The tests showed clearly that the best results as 
regards freedom from scaling were only obtainable from 
a furnace so designed, and controlled in use, that the 





with Silal it is clear that variations in uniformity 





atmosphere contained no free oxygen, and a minimum 
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amount of steam could be consistently maintained. | 
Complete elimination of scaling could only be secured | 
efficiently by indirect heating, in which the bulk of | 
the products of combustion did not come into contact | 
with the metal. 

The work indicated that the influence of the sulphur 
compounds contained in the fuel upon scaling was 
remarkable in its magnitude. A comparison of unpuri- 
fied and purified town gas showed that the degree of 
purification normally affected with town’s gas almost 
completely eliminated scaling due to sulphur, and only 
a slight further improvement resulted from more | 
drastic purification. 








| 
| 
HyprRocen Sutputpe tN GASHOLDERS. 
| 


A joint report of Messrs. The Gas Light and Coke 
Company and Messrs. The South Metropolitan Gas 
Company on the ‘‘ Generation of Hydrogen Sulphide in 
Water-sealed Gasholders "’ was submitted by Mr. H. C. 
Hollings. In this it was concluded that the production 
of sulphide by bacterial reduction of sulphate probably 
proceeded continuously in most gasholder tanks to a 
greater or less extent, and it was considered important 
that, in any cases in which the generation of hydrogen 
sulphide in the holder was suspected, the gas entering | 
and leaving and the water in the holder should be | 
submitted to precise chemical examination. Contami- | 
nation could be prevented, or relieved, by the addition | 
of oxidants, with the objeet of removing the hydrogen | 
sulphide from the water by oxidation to sulphur or | 
sulphate ; or by the removal from the gasholder water 
of the sulphides or the sulphates from which they were 
produced by precipitation in an insoluble form; or 
again, by the destruction of the reducing bacteria by | 
the addition to the water of a bactericide. 

The meeting concluded with a general discussion 
on the whole subject of gas research and investigations, | 
when suggestions were invited for consideration for | 
inclusion in future programmes of the Institution. 











COMPRESSED-AIR OPERATED 
SUMP PUMP. 


In many operations, such as mining, quarrying, build- 
ing, and pipe-laying, small and often recurrent accumula- 
tions of water occur which have to be promptly evacu- 
ated to allow work to be proceeded with. These 
accumulations, small as they are, cannot always be | 
dealt with by hand and may occur at different points of | 
the site, sometimes difficult of access. A power pump 
which is at once readily portable and can be easily and 
safely operated is therefore desirable and to meet such 
requirements, Messrs. Rateau Engineers, 28, Russell- 
square, London, W.C.1, have developed the compressed- 
air-operated sump pump illustrated in the accompanying 
Figs. land 2. A supply of compressed air is frequently 
available in mines and on building sites, being provided 
to operate the pneumatic tools now so widely used, and, 
moreover, it is a distinctly safe source of power, par- 
ticularly in the first-mentioned circumstances. It 
will be apparent from Fig. | that the pump is readily 
portable, being provided with a carrying handle at the 
top, through which a pole can be inserted if necessary. 
The maximum weight is 176 lb. It will also be evident 
that there is no suction pipe, the pump being deposited 
directly in the water. A sump as small as 18 in. square 
by 18 in. deep can be effectively drained. The capacity, 
of course, depends upon the total head. When this is 
40 ft., a discharge of 90 gallons per minute can be 
obtained. With a head of 150 ft., the discharge is 
15 gallons per minute. These figures are with an air 
consumption of about 25 cub. ft. per minute at a 
pressure of 64 Ib. per square inch. 

The actual construction will be clear from Fig. 2. 
The pump is of the horizontal centrifugal type, with the 
impeller carried on a vertical spindle to the upper part 
of which a turbine rotor is attached. The rotating unit 
is carried at the top by a ball thrust bearing which is 
totally enclosed and runs in grease. Below this are 
three sealing rings and a packed gland. A long bearing 
under the rotor is lubricated from the top grease 
chamber by a hole in the spindle. The rotor is pro- 
vided with a double row of blades embracing a fixed 
row on the casing. The positions of the air inlet nozzle 
and exhaust branches are indicated and it may be 
observed that the latter is fitted with a screen. The 
object of this is to prevent access of debris to the rotor 
should an exhaust pipe not be fitted. Normally, such 
& pipe is not necessary, the escaping air being of great 
utility in clearing away any foul air or gas. The pump 
impeller is of the stream-lined-inlet type. A suction 
branch is provided so that a pipe can be fitted if desired, 
though, usually, suction takes place through the 
surrounding strainer, and all that is necessary in setting 
up the pump is to connect the flexible air supply and 
water discharge pipes. The casing is of cast-iron, the 
turbine rotor of a special steel, the spindle of mild steel 
and the pump impeller of a corrosion and wear resistant 





cast-iron. It will be seen that the pump can be easily 
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COMPRESSED-AIR OPERATED SUMP PUMP. 


CONSTRUCTED BY MESSRS. RATEAU 
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dismantled for overhaul and that it is effectively pro- | 
tected by the strainer. No skilled labour is required | 
for either erection or operation. | 








THE EFFECT OF LIGHTING ON 
OUTPUT. 


In recent years, the Illumination Research Com- 
mittee of the Department of Scientific and Industrial 
Research, in association with the Industrial Health 
Research Board of the Medical Research Council, has 
investigated the effects of illumination on the speed 
and accuracy of performance of industrial tasks. 
Earlier investigations having shown that improved 
outputs were obtained by better lighting in connec- 
tion with such fine work as typesetting by hand, it was 
decided to extend the investigations to the other 
extreme of rough work. The work chosen for test was 
tile pressing, and an account of the results obtained 
are contained in a report, entitled “‘The Effect of 
Lighting on Efficiency in Rough Work (Tile Pressing),” 
prepared by Mr. 8. Adams, and published by the 
Stationery Office at 4d. net. The work proved con- 
clusively that on continuous work, the use of low 
rates of illumination is likely to result in losses 
greater than the additional cost of improved lighting. 

The first set of tests, six months in duration, were 
carried out in a tile-pressing shop which was below 
the ground level and received less than the normal 
supply of daylight. It was hence easily possible to 
increase the amount of illumination on the work in 
stages. Originally, the lamps used gave 1-75 foot- 
candles at the presses and 0-5 foot-candles at the 
centre of the shop. Tests under these conditions were 
made of the outputs of certain workers over a period 
of eight weeks. Higher candle-powered lamps were 
then introduced, and the illumination increased to 
4-7 foot-candles at the presses and 2-4 foot-candles at 
the centre of the shop. Observations under these 
conditions showed an average increase of output of 
all operatives of 5-73 per cent. A further change was 
made to 6-6 foot-candles at the presses and 3-0 foot- 
candles at the middle of the works, but no further 
improvement in output was found. It is suggested, 
however, that in this case there was a disturbance 
factor due to the impending change over to a new 
works. In the new shop, with no artificial lighting, as 
the amount of daylight entering during working hours 
was ample, the average output per man, using the same 
individuals as subjects, was increased by 11-96 per 
cent. It is claimed that the results obtained showed 
that it is desirable to have an average illumination of 
at least 3-0 foot-candles if a high standard of efficiency 
is demanded, and the work is of a nature that depends 
little on the visual capacities of the workers. Since 
the cost of lighting frequently does not exceed 1 per 
cent. of the pay roll, the increased illumination appears 
to be more than justified on economic grounds, quite 
apart from any satisfaction that it affords the workers. 

In the second investigation, observations covering 
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three years were carried out in a factory making 
roofing tiles. The operatives, females in this case, 
worked hand fly presses. Each press had a gang of 
three workers, the first collected the soft-clay sections 
and put them near the press, the second put them into 
the die and rotated the handle above the press. After 
the second girl had opened the press, the third, on the 
opposite side, punched two holes in the tile by means 
of a foot-controlled punching machine. The tiles 
were then stacked, after being taken away by the first 
girl, at the drying station. 

In the pre-experimental period, 60-watt clear lamps 
were used. They were very dirty and the reflectors 
were of old type. The experiments were made with 
40-watt, 60-watt, 75-watt, and 100-watt pearl gas- 
filled lamps, and with 150-watt clear gas-filled 
lamps. Taking the output with 60-watt clear lamps 
with old-style reflections as a standard, the improve- 
ments shown with 40-watt pearl lamps and modern 
industrial reflectors, replacing the old equipment, 
was 5-9 per cent. ; with 60-watt pearl lamps, 8-08 per 
cent. ; 75-watt pearl lamps, 10-46 per cent. ; 100-watt 
pearl lamps, 8-12 per cent. ; and 150-watt clear lamps, 
10-66. Plotting the results on a base of foot-candles 
showed that the increase of output at 4 foot-candles 
was about 9 per cent., and was over 8 per cent. at 
3 foot-candles. The results of these extended tests, 
coupled with the earlier ones, support the conclusion 
that an illumination of between 3-0 foot-candles and 
4-0 foot-candles is desirable for rough work. The 
tests showed the fallaciousness of the belief that good 
lighting is unnecessary for work of this kind. 








Pxyatinum Merats rn Canapa.—Last year 200,162 
fine oz. of platinum metals were preduced from Canadian 
ores, as compared with 55,795 oz. in 1933. The ores come 
almost entirely from the copper-nickel mines of the 
Sudbury districts of Ontario, and the refining is carried 
out in European metallurgical plants. Relatively small 
amounts of platinum are also recovered annually from 
stream gravels in British Columbia. 

PROPERTIES AND APPLICATIONS OF ALUMINIUM.— 
Messrs. The British Aluminium Company, Limited, 
Adelaide House, King William-street, London, E.C.4, 
have recently published two large wall charts, the first 
of which contains tables giving the gauges and thick- 
nesses of aluminium, brass, copper and steel sheets and 
the corresponding weights in pound per square foot. A 
second table gives the weights of standard aluminium 
sheets of various gauges, and a third, the weights, in 
pounds per gross, of circles of various diameters and 
thicknesses. The second wall chart consists of a dia- 
grammatic representation of a modern motor car and 
indicates how this may be lightened by the adoption of 
aluminium or aluminium-alloy component parts. All 
the components of the car are numbered, and those 
made of aluminium metals are listed in red type, while 
all others are given in black type. Out of 144 parts 
indicated by number, as many as 96 are of aluminium 
and its alloys. 
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reinforcement, and the tube is filled with concrete. | formation. For the remaining distance where ice 
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LE SAUTET HYDRO-ELECTRIC 





When this is nearly set, a cap is screwed on, and a| formation may be expected, horizontal spacings 
DEVELOPMENT. hydraulic pump is applied to force the tube up, | are adopted, 11 km. having towers of the American 
By THeEopore Ricu. leaving the concrete behind in the ground to form | type while for 8 km. the Darrieus pattern has been 


| the footing for the tower leg. adopted. This type of support was described in 
| As is known there are two schools of thought | our issue of May 18, 1934 (page 581). 

[HE power station at Le Sautet was intended | regarding transmission line supports, one group| In the Sautet line, where the horizontal arrange- 
primarily to supply energy to a transmission | designing for great rigidity and ample strength to| ment of spacing is adopted, distances up to 7 m. 
system now under development to link the! withstand transmission strains, while the main end! are used, depending upon the span. The earth 


(Concluded from page 517.) 
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Fie. 43. Darrizus-Typz Transmission TOWER. 





hydraulic-power district of the Dauphiné region , 
with the industrial centre of Lyons and on to Paris. 
To the north of Lyons it connects with an existing 
system running from the Swiss frontier to Le 
Creusot, and also, near Troyes, with a line to 
Paris from the Kembs power station on the Rhine, 
near Bale. The Société Union pour l’Industrie 
et lElectricité, an organisation closely connected 
with the Bonne et Drac Company, has built a 
150 kV transmission line coupling Le Sautet with a 
substation at Pariset, near Grenoble. -Later on 
this line will connect up with a trunk station at 
St. Pierre, down the Bonne Valley, at which point 
. further power station will be constructed. The 
line from Le Sautet to Pariset is 50 km. long, 
und starting from the switching station at the 
former, at an altitude of 801 m. (2,708 ft.) above 
sea level, it drops down to the valley of the Isére, 
where ground level is at + 205 m. 

The route traversed is for the most part over 
rolling uplands. Before dropping into the valley | 
of the Romanche it passes along a depression con- 
taining the Laffray lakes, at an elevation of about | 
1,000 m. Here frozen fogs are frequent in winter, | 
and apart therefore from the difficulties arising from | Fie. 45. 
the physical features of the country traversed, the 
line had to be designed to meet heavy stresses|of the other is to maintain distance between 
due to the formation of ice on the conductors. In | the conductors and keep them clear of the ground, 
the uplands many of the transmission towers are | considerable flexibility associated with this being 
founded on rock, but in the lower alluvial land near | considered allowable. On the Sautet transmission 
Grenoble, owing to the depth of silt and peat, it| line it was considered that by the use of a vee loop 
was not so easy to provide good foundations. Where | at the point of suspension below which is hung the 
the ground was good the American explosion | insulator chain, the stresses are eased considerably, 
method was adopted, a hole being driven, and | while further to lessen the longitudinal stresses the 
explosives being used to form a cavity, afterwards | clamps are arranged to allow a certain amount of slip 
filled with concrete. At bad sites steel tubes| when the out of balance pull to one side exceeds 
, (8-6 in.) in diameter were driven at the 2 tons. On one section Darrieus supports are used ; 














AMERICAN-TYPE TRANSMISSION TOWER. 











Fie. 44. Heap or Darrizvs-TyPrt TRANSMISSION TOWER. 


lines are placed above and between the line con- 
ductors. The conductors are of aluminium-steel of 
293 sq. mm. section when the conductors are in 
triangle, and when they are on a horizontal plane 
they are of 329 sq. mm. total section, of which 
226 sq. mm. (0-35 sq. in.) is aluminium, and 103 sq. 
mm, steel. The American type of support employed 
is illustrated in Fig. 45, annexed. These are 
standardised for conductor heights of 17-5 m., 
22-65 m. and 26 m. They are constructed of 
angle sections of rust-resisting cuprous steel, the 
extra cost of this material being offset by reduced 
transport costs owing to the use of lighter scantlings 
being permissible on account of having to allow 
less margin for rusting. Owing to transport diffi- 
culties these towns were built up at the site, bar 
by bar. The legs are wide apart and present little 
obstruction to agricultural pursuits. Several pos- 
sible routes were surveyed, and this enables nego- 
tiations for way leaves, &c., to be carried through 
with considerable success, permanent compensation 
rarely having exceeded 150 frs. per support. With 
these towers the normal span is 290 m., the 
maximum 415 m, 

For the section which drops rapidly into the 
Romanche valley, as stated Darrieus supports are 
employed. This type of support is constructed 
by the Société Electro-Mécanique of Le Bourget, 
Paris. The supports are of double-Tee design as 
shown in Figs. 43 and 44. Horizontal spacing is 
employed, one line being between the uprights and 
one on each side outside. The legs stand on 
universal joints and their connections to the cross 
piece are similarly provided. Two earths are used 
and the structure is cross-braced by wire ropes, 
being kept in position by the conductors and earth 
wires, with anchor towers at intervals. 





22 cm. 

corners of the towers, by means of a simple form of | these automatically adjust themselves to side 
pile driver. The soil is then scooped out, a light | strains. Some 31 km. of the lines are equipped with | 
framework of steel bars is lowered to act as a/ tower structures, with the conductors in triangular 


On this special section the normal spans are 
350 m. and the maximum 534 m. The height of 
the suspension point is normally 19-6 m., the 












57° 


conductor spacing being 7 m. 
have a slope of about 1 in 2. The uprights weigh 





in the difficult country traversed, the supports 
were erected very rapidly. A great danger to 
tower lines in a district subject to sleet formation 


lies in the shock following the fall of sleet from a | 
Tests were carried out on a span by | 


conductor. 
releasing simultaneously a series of sand- bags | 
weighted to the equivalent of sleet per metre linear, 
the results were a few non-dangerous oscillations, | 
the supports rapidly adjusting themselves to the | 
changed stress conditions. 

As pointed out in the article above referred to, 
this system has been in successful use for some time | 
in Algeria and elsewhere. On the Sautet line the | 
system is being used as an experiment and pre- 


liminary to its possible adoption on the important | 


220-km. trunk line further north. In the Cevennes 
Mountains, west of Lyons, line supports have been | 
badly damaged from severe loading due to ice} 
formation. 

Some portion of the capital cost of the Sautet | 
development, and of the transmission lines in con- | 
nection with it, has been covered by Government | 


loan, on somewhat similar lines to the arrangements 


made by which our Home Government has easiated | 
certain works of a public character. 

The Sautet power station is now in operation, | 
and at present power from it, together with other 
supplies from the south-east coming along a line 
at 220 kV, is being delivered into a network in the 
Rheims area, through a switching and dispatch 
station recently started up at Cressey, near Troyes. 


The civil engineering works were designed and | 


carried out by M. Cagnot. The Union pour |’Indus- 
trie et l’Electricité of Paris co-operated with the 
Forces Motrices Bonne et Drac Company of Grenoble 
with regard to the work as a whole. 

The author wishes to thank M. E. Dusaugey 
of Grenoble and M. Pierre Ailleret of the former 
company for the assistance they have given in the 
preparation of this article. 








THE COMMERCIAL VEHICLE 
EXHIBITION AT OLYMPIA. 
(Concluded from page 523.) 

We referred in an earlier part of our review 
to the modifications in design resulting from recent 


legislation, of which the most important is the very | 


general increase in the permissible pay load in 
relation to the tare weight. 

An example of the attention paid to the elimination 
of weight is afforded by the new “light 4-ton” 
lorry chassis exhibited by Messrs. Dennis Brothers, 
Limited, Guildford. This vehicle, when fitted 
with a standard hinged-sided lorry body, weighs 
under 50 ecwt., and comes within the 30 m.p.h. 
speed limit and the 30, tax. 


distribution of the metal to equalise the stress 
as far as possible. The chassis is illustrated in 


Fig. 26, annexed, and it will at once be noticed | 


that the frame appears unusually light. This, 


however, affords an example of the points referred | 


to, as the frame is actually amply strong for | 
its duty. It is made from a 3 per cent. nickel- 
steel alloy, and while a minimum of bracing is| 
employed, the cross and diagonal members are so | 
arranged that they eliminate excessive stress at any 
point. The engine only calls for brief description, 
as it is the firm’s well-known four- cylinder model 
with a cylinder bore of 100 mm. (34% in.) and a 
piston stroke of 120 mm, (4%§ in.). It develops 
30 brake horse-power at 1,000 r.p.m. and 60 brake 
horse-power at 2,250 r.p.m, Side-by-side valves 
are utilised, the camshaft being driven from the 
rear end by silent gears. A three-bearing crank- 
shaft is employed. Pressure lubrication is provided 
for the main and big-end bearings, together with 
the camshaft bearings, the pump being submerged 
and of the gear type. An external ribbed radiator 
is fitted for cooling the oil, and the usual filters are 
provided. The cooling water is circulated by an 
impeller-type pump in tandem with the fan, both 


The steepest spans | 


The light weight is | 
achieved by the employment of suitable alloys | 
for the various structural members, and a careful | 
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Licut 4-Ton Lorry Cassis; Messrs. Dennis BrotHers, LIMITED. 


Fie. 26. 
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| Fig. 27. Coacn Cuassts wirn Lanova ENGINE; Messrs. Dennis Brotruers, LIMITED. 


| shaft. Coil ignition is employed, a vacuum control | the pinion shaft to ensure rigidity and permanent 
| giving full advance when cruising at ordinary spe eds | correct alignment, the exceptional width of the 
| on partial throttle opening. The carburetter is of | bevel-wheel teeth, and the off-setting of the differen- 
| the Zenith down-draught type fed by mechanical | tial to one side of the pinion. 
pump from a 20-gallon tank mounted on the near | the banjo type, with a strong steel centre casting, 
side of the chassis, as shown in the figure. The|and large-diameter tubular extensions, pressed in 
engine is fully-floating on rubber suspension. |and welded to the casting. The final drive is by 

The clutch is of the cone type, fabric faced, and | spiral bevel gearing with a standard ratio of 6-43 
runs in oil. The gear box forms a unit construction | to 1. The off-setting of the differential allows large 
with the engine, and gives four forward speeds and | differential gears to be fitted, with a deeper-toothed 
reverse. Provision is made for a power take-off | crown wheel. The differential wheels are of the bevel 
and a tyre-pump drive. The drive to the rear | type. The axle is fully-floating, so that the driving 
axle is by a divided propeller shaft, as shown in the | gears and differential can be removed on with- 
figure, with a rubber-mounted central bearing. | drawal of the axle shafts The front axle beam is of 
The universal joints are of the disc type. Particular} circular section where the braking stresses occur. 
attention has been given to the rear ¢ axle, the le sading | The swivels are vertically mounted on the centre 





units being driven by belt direct from the crank- 





features being a bracket bearing at the tail end of! line of the wheels, and the swivel heads are fitted 





|EXHIBITS AT THE COMMERCIAL VEHICLE EXHIBITION, 


from 0-7 ton to 1 ton, the cross bar about 0-6 ton ; 


























The axle casing is of 


Wi 
de 
Be 
ty, 
fra 
ty) 
hy 
the 
ing 
12: 
titt 
an 
14: 
gro 
i4 
18 | 
I 
Me: 
illu 
par 
buil 
tion 
layc 
leng 
obt 
as fi 
teris 
bay 
give 
figui 
the 
as 8 
latte 
furt] 
and 
men 
irons 
year 
disty 
chass 
diffe 
in th 
an eg 
cham 
not 
cylin 
Pisto 














Nov. 29, 1935-] 





RING. 


ENGINEE 


371 








EXHIBIT AT THE COMMERCIAL VEHICLE EXHIBITION. 
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Fie. 28. Piston AssEMBLY OF WoBBLE-PLATE 


EnGineE; Messrs. Toe Bristo. TRAMWAYS AND 


CaRRIAGE Company, LIMITED. 


with taper roller and floating bush bearings. The 
design of the frame has already been referred to. 
Both front and rear springs are of the semi-elliptic 
type, mounted above the axles and outside the 
frame. The steering gear is of the worm and nut 
type, with ball thrust bearings. The foot brake is 
hydraulically operated, the cylinders being inside 
the front drums and outside the rear drums, operat- 
ing through floating camshafts. The drums are 
12? in. in diameter, enabling small wheels to be 
fitted, if required, the front shoes being 3} in. wide, 
and the rear shoes 44 in. wide. The wheelbase is 
14 ft. 6 in., the track is 5 ft. 6} in., and the minimum 
ground clearance is 7} in. The turning circle is 
54 ft., and the approximate chassis weight is 1 ton 
18 cwt. 

In addition to the four-ton lorry described, 
Messrs, Dennis exhibited the new coach chassis 
illustrated in Fig. 27, page 570. This chassis is of 
particular interest as embodying the first British- 
built Lanova engine, and on account of the excep- 
tional body space secured with a conventional 
layout. Working within the legal limit of an overall 
length of 27 ft. 6 in., a body space of 24 ft. has been 
obtained. The leading features of the design are 
as follows. The frame is 8} in. deep, and is charac- 
terised by welded box-section cross-bracing in the 
bay occupied by the gearbox. This bracing, which 
gives great rigiditv, can be clearly seen in the 
figure. The front bulkhead is immediately behind 
the cylinder block, and this bulkhead is cut away 
as shown to accommodate the timing gear, the 
latter being at the rear end of the engine to secure 
further economy in space. The front of the engine 
and the radiator are mounted on the forward cross 
member, and this member is bolted to the dumb 
irons, so that the engine, complete with clutch and 
zear box, can be withdrawn from the front without 
disturbing the bodywork. Turning now to the 
chassis in more detail, the Dennis-Lanova engine 
differs from the Henschel model described earlier, 
in that it is provided with heater plugs for obtaining 
an easy start. The arrangement of the combustion 
chamber is, however, generally similar, and need 
not be described again. The engine has four 


cylinders with a bore of 117-5 mm (4 in.), the | 
piston stroke being 150 mm. (5 in.). It develops! 





82 brake horse-power at 1,800 r.p.m., at which 
speed it is governed. Renewable wet liners are 
fitted, with aluminium pistons. A point of special 
interest is that the big end is split diagonally, the 
arrangement permitting the piston and rod to be 
withdrawn through the top of the cylinder. The 
overhead valves are operated through adjustable 
rockers by push rods located on the off-side. The 
crankshaft is 3} in. in diameter, and is carried in 
five steel-backed bearings. The cooling water is 
circulated by an impeller-type pump, driven by 
belt in tandem with the fan. The fuel is supplied 
from a 30-gallon tank by a pump. All the auxilia- 
ries, with the exception of the starter, are located 
on the near side of the engine. The fuel pump is of 
the Bosch type, and is driven in tandem with a 
Reavell exhauster. 

The clutch is of the ventilated dry two-plate type. 
The gearbox provides four forward speeds and 
reverse, the forward ratios being 4-55, 2-78, 1-60, 
and 1 to 1. The reverse ratio is 5-54 to 1. The 
splined shafts are 2} in, in diameter, and are carried 
on ball or roller bearings. The gears are of chrome- 
nickel steel. The gear-change lever is brought 
forward to a position on the off-side of the engine, 
conveniently located for the driver. It is mounted 
in an enclosed spherical bearing, and is connected 
to the selector gear by a single tubular shaft with 
universal joints. Two open-type propeller shafts 
in tandem are employed, the central bearing being 
carried on Silentbloc bushes, and the universal 
joints being of the enclosed oil-tight type. The 
rear axle is a strong steel casing, well ribbed as 
shown in the figure. The final drive is by inverted 
worm gear, with a ratio of 5 to 1. Alternative 
ratios can be fitted if required. The axle is of the 
fully-floating type. Semi-elliptic springs are em- 
ployed on both axles, the rear springs being 60 in. 
long and the front springs 46} in, long. The 
steering is of the worm and nut type. The frame 
is of pressed steel, upswept over the rear axle. The 
bracing has already been referred to. The wheel- 
base is 17 ft. 5 in., the front track 6 ft. 34 in., and 
the rear track 5 ft. 10 in. The height from the 
ground to the top of the frame, when laden, is 
approximately 27 in. The minimum road clear- 
ance, under the rear axle, is 8} in. The approximate 





turning circle is 62 ft., and the approximate chassis 
weight is 71} cwt. If required, a four-cylinder petrol 
}engine can be supplied instead of the Dennis- 
| Lanova oil engine. 

| ‘Two new engines are exhibited on the stand of 
| Messrs. The Bristol Tramways and Carriage Com- 
| pany, Limited, Brislington, Bristol, 4, one of these 
| being the wobble-plate unit introduced a few 
| months ago, and the other a four-cylinder vertical 
| model which is marketed in two sizes, one having a 
| cylinder bore of 44 in. and a piston stroke of 5j in., 
| and the other a cylinder bore of 4} in. and a piston 
| stroke of 53 in. Light alloys are largely used in the 
| construction of these latter engines, the crankcase, 
sump and timing-gear cover being in Elektron 
metal, the pistons being in aluminium alloy, and the 
connecting rods in Hiduminium alloy. The cylinder 
block is a Chromidium casting, and is fitted with 
|dry sleeves. The valves are of the side-by-side 
type, with Stellited seats, and the cylinder head is 
of aluminium alloy. The two manifolds are com- 
bined, the inlet passage being formed in the centre 
of the exhaust manifold. The water pump and igni- 
tion units are mounted at the level of the cylinder 
block, and are driven by a cross shaft. The wobble- 
plate engine is a nine-cylinder unit with a cylinder 
bore of 3} in. and a piston stroke of 5} in., giving 
an R.A.C. rating of 44:1 hp. The maximum 
output of the engine is in the neighbourhood 
of 150 brake horse-power. The engine is extremely 
compact, and roughly resembles a turbine in appear- 
ance. The actual space occupied is about two- 
thirds of that of a conventional engine of similar 
power, and the weight is some 5 cwt. less than 
that of the corresponding Bristol engine with the 
cylinders in line. A photograph of the crankshaft 
and connecting rod assembly, in position in the 
cylinder block, is reproduced in Fig. 28, annexed, 
It will be seen that the wobble plate is in the form 
of a hollow disc with inclined sides, The bosses 
of this plate are mounted on ball bearings on the 
crank pin of a Z-shaped crankshaft. The inner 
end of the crankshaft is carried on two roller bearings, 
visible in the figure, mounted in the end cover of the 
engine, while the outer end is carried on ball and 
roller races in the centre of the cylinder block and 
in the cylinder head casting. A torque member, 
visible in the illustration projecting through a slot 
in the wobble plate, allows the plate to wobble 
freely while preventing its rotation. The connecting 
rods are connected to the plate by spherical bushes 
engaging with balls round the circumference of the 
plate. The crankshaft is very short and can there- 
fore be made correspondingly stiff, and although the 
engine has nine cylinders, only four principal 
bearings are necessary, two main and two crankpin 
bearings. The arrangement of the wobble plate 
and cylinders results in only a small angularity 
of the connecting rods, not exceeding } in., and as 
a result of this, in conjunction with the small 
number of bearings, the engine has a very high 
mechanical efficiency. Actually, only about one- 
third the power is required to motor the engine 
as compared with the corresponding Bristol model 
with the cylinders inline. The piston is a symmetri- 
cal forging without bosses, the gudgeon pin being 
replaced by a half ball provided with a flange. 
The end of the connecting rod is cup-shaped, and is 
held on to the half ball by a split cap of spherical 
form, held in place by six studs, The two halves 
of the split bushes engaging the balls on the wobble 
plate are pressed into the big ends and secured by 
circlips. The whole piston assembly only weighs 
about one-third of the corresponding assembly 
for a line-ahead engine. 

A rotary valve system is employed, there being 
a single port in the end of each cylinder into which 
is fitted a hollow piston having a flange at its outer 
end. The flange forms a segment of a complete 
ring, against which the working face of the rotary 
valve is pressed. The valve is provided with four 
pairs of inlet and exhaust ports, which alternately 
register with the single port in the segmental ring. 
The valve rotates at one-eighth engine speed, and 
a seal is maintained by the fact that the pressure 
in the cylinders tends to press the segments into 
close contact with the valve, which is backed by a 








thrust bearing. Tests of the engine have estab- 
lished a fuel economy of about 16 per cent. as 
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compared with the conventional type, and a further 
point of interest is that both the reciprocating 


forces and couples can be completely balanced. 
The range of vehicles shown by Messrs. Vauxhall 
Motors, Limited, of Luton, afford a further example 
of increase of load in relation to weight; the firm’s 
30-cwt., 2-ton, and 3-ton chassis being guaranteed for 
a margin of 50 per cent. over normal rated capacities. 
The firm showed four new models, a 30-cwt. chassis, 
2-ton short and long chassis, and a 26-seater 
passenger chassis. Their 3-ton model has been 
improved in detail, a new radiator being fitted, the 
brakes and springing being improved, and various 
refinements being incorporated in the engine. The 
only model produced by the firm which remains 
entirely unchanged is the 8-cwt. van. The new 


2-ton long chassis is illustrated in Fig. 30, page 582. | 
It has an accessible forward-mounted engine, and | 


apart from improved weight distribution as com- 
pared with earlier 2-ton models, has a smaller 
turning circle and a number of other modifications. 
The front axle has been set back, reducing the wheel- 
base from 13 ft. 1 in. to 11 ft, 11 in., this alteration 
enabling the steering box to be mounted on the 
frame forward of the front axle, and this, in turn, 
has enabled the turning circle to be reduced from 
58 ft. diameter to 51 ft. diameter. The reduction 
in wheelbase has also improved the weight distri- 
bution, a greater proportion of the load being now 
carried on the front axle, and this has accordingly 
been strengthened. Other improvements will be 
referred to in the detailed description of the vehicle. 

The engine is a six-cylinder model with a cylinder 
bore of 3% in. and a piston stroke of 3} in. The 
compression ratio is 5-625 to 1, the R.A.C. rating 
is 26-3 h.p., and the actual power developed at 
2,800 r.p.m. is 64 brake horse-power. The cylinder 
heads are detachable, and the cylinder block is 
cast integrally with the upper half of the crankcase. 
The sump is a steel pressing. The pistons are of 
cast-iron, and are fitted with three rings above the 
gudgeon pin, the lowest being an oil ring. The 
gudgeon pin bosses are bushed. The pins them- 
selves are of case-hardened nickel steel, and are 
locked in the connecting rods, which have split 
smallends. The rods are heat-treated drop forgings 
of the usual I section. The big-end bearing is of 
white metal, bonded directly to the rod with 
pure tin. The crankshaft is a high-tensile steel 
drop forging, and is carried in four bearings. It is 
statically and dynamically balanced. The main 
bearings are of the detachable steel-backed type, 
lined with white metal. The upper half of the 
bearings are dowelled in the crankcase and the 
lower half dowelled in the bearing cap. The end 
thrust is taken on the front intermediate main 
bearing. The camshaft is a heat-treated carbon- 
steel drop forging running in three cast-iron bearings 
and a steel backed white-metalled front bearing. 
The thrust is taken on a bronze plate forward of 
the front bearing. The drive is by a duplex roller 
chain which is not employed for any other purpose. 
The crankshaft sprocket is of high-tensile steel, 
and the camshaft sprocket of cast-iron. The valves 
are of the overhead type operated by rocker arms 
and push rods. Both inlet and exhaust valves 
are of silicon-chromium steel, and are the same size. 
They operate in removable cast-iron guides. The 
entire valve mechanism is completely enclosed 
in removable covers and is lubricated under pressure. 
A Zenith down-draught carburetter is fitted, the 
air inlet being fitted with a combined cleaner, silencer, 
and flame arrester. The inlet manifold is of the 
three-port type, each port feeding two cylinders. 
It incorporates the firm’s special vaporising chamber 
with a plate heated by the exhaust gases. The 
fuel supply is by means of an A.C. pump 
driven by an eccentric on the camshaft. The 
cooling water is cireulaced by an impeller pump 
mounted on the front of the cylinder block on the 
fan shaft, both units being driven by belt. All the 
running bearings on the engine are pressure lubri- 
cated, including the small ends and the camshaft 
bearings. Coil ignition is fitted. 

The engine forms one unit with the clutch and 
gearbox. The clutch is of the single dry-plate type 
and has a self-lubricating release bearing. The 
gearbox provides four forward and one reverse 
speeds, the forward ratios being 7-22, 3-47, 1-71 
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and 1 to 1, and the reverse ratio being 7-15 to 1. 
Central control is fitted, and all the gears and shafts 
in the box are carbonised and heat treated. A 
power-take-off opening is provided on the near 
side of the casing. The bearings throughout 
are of either the ball or roller type, with the excep- 
tion of the front main spline-shaft bearing, which 
is a floating bronze bush, and the reverse idler shaft 
| bearings, which are also bronze bushes. The trans- 
| mission is of the Hotchkiss type, the drive and torque 
being taken through the rear springs. Two open 
| tubular propeller shafts in tandem are employed, 
as shown in Fig. 30, with an intermediate bearing 
mounted on a frame cross member. The universal 
joints are of the Hardy-Spicer type. The rear 
axle is fully floating, with a one-piece cast-steel 
housing. The final drive consists of a spiral-bevel 
ring gear and pinion, the pinion being straddle 
mounted. The differential is of the bevel pinion 
type, with bronze thrust pads behind all wheels. 
The front axle is a drop forging of I section of the 
reversed Elliott type, with inclined pivot pins. The 
front hub bearings are of the taper-roller type. The 
frame is of the usual channel-section form, tapering 
throughout its length. The width at the front 
is 2 ft. 24 in., and at the rear 3 ft. 14 in. The 
maximum depth is’74 in. The springs are of the 
semi-elliptic type, made from silico-manganese steel, 
The front springs are fitted with rebound plates, 
and the rear springs are of the progressive type. 
The hand brake is interconnected with the foot 
brake, operating the same shoes on all four wheels. 
The foot brake is vacuum-servo assisted, the 
arrangement incorporating a pressure-reaction valve. 
The steering is of the worm and gear type with ball- 
thrust bearings above and below the worm. 

Up till the present, reference has only been made 
to the improvements effected in vehicles of 2 tons 
or over, but corresponding advances are in evidence 
in the lighter classes. In general, the chassis of 
| these smaller commercial vehicles resemble private- 
|car chassis much more closely than those of the 
| heavier models, and as they are frequently manu- 
factured by firms who also market private cars, the 
improvements effected in the latter are incor- 
porated in the commercial models. A _ typical 
example is afforded by the 5-cwt. van shown by 
Messrs. Singer and Company, Limited, of Coventry. 
This van, of which the chassis is illustrated in 
Fig. 29, page 582, has an exceptional capacity in 
relation to its weight, the capacity being 65 cub. ft. 
with a floor area of 19 sq. ft. It is particularly 
suitable for door-to-door delivery owing to the easy 
access to the driver’s seat, combined with the rapid 
acceleration and effective braking, which are equal 
to those prevailing in private-car practice. The 
frame is underslung at the rear, giving a low loading 
level, and alternative springs can be fitted to suit 
the particular purpose for which the van is intended, 
every effort being made to minimise the risk of 
breakage of fragile goods. The body is built up 
with aluminium panelling, boarded inside to the 
height of the waist. It can therefore be washed 
thoroughly without any risk of rust or corrosion. 
Side louvres are provided for interior ventilation. 

In all essential particulars, the chassis is the firm’s 
standard 9-h.p. touring-car model, with synchro- 
mesh gearbox, hydraulic braking and hydraulic 
shock absorbers front and rear. The engine is a 
four-cylinder unit with a cylinder bore of 60 mm. 
(23 in.) and a piston stroke of 86 mm. (3} in.), 
giving a capacity of 972 c.c. and an R.A.C. rating 
of 8-93 h.p. The maximum power developed by 
| the engine is 25-4 brake horse-power at 4,000 r.p.m. 

Overhead valves are employed, operated by an 
| overhead camshaft. The cylinder head is detach- 
able. The pistons are of aluminium alloy. Ignition 
is by high-tension coil and distributor, and the 
cooling water is circulated on the thermo-syphon 
system. The gearbox forms one unit with the 
engine, and is of the three-speed type, with central 
change. The overall forward ratios are 17-75, 
10-08, and 5-57 to 1, and the reverse ratio is 
23-65 to 1. The clutch is of the single dry-plate 
type, and an open type propeller shaft is employed, 
as shown in the figure. The universal joints are 
of the Hardy-Spicer needle roller type. The rear 











|axle is semi-floating with spiral-bevel final drive 
(and spur-gear differential. 





| steel banjo pressing. The steering is of the worm 
|and nut type, and is stated to be self-centring and 
}extremely light in action. Lockheed brakes are 
| fitted, the foot brake operating on all four wheels, 
and the hand brake operating independently on 
the rear wheels only. The design of the frame is 
clearly shown in the figure, and it will be seen that 
it is upswept at the front and downswept under 
the rear axle, giving a low loading level and a low 
centre of: gravity. Semi-elliptic springing is em- 
ployed for both axles. The chassis bearings are 
lubricated on the Tecalemit high-pressure grease- 
gun system, with accessibly-placed nipples. The 
wheelbase is 7 ft. 7 in., the track is 3 ft. 9 in., and 
the ground clearance is 74 in. The fuel consump. 
tion is approximately 1 gallon to 32-35 miles, with 
full load, and the oil consumption is approximately 
1 gallon to 1,500 miles. The turning circle is 
35 ft. The inside height of the body from floor to 
roof is 3 ft. 3} in., the inside width is 3 ft. 11 in., 
and the inside length is 4 ft. 10 in. 

An interesting example of all-metal construction 
for "bus bodies was afforded by the exhibits of 
Messrs. The Brush Electrical Engineering Company, 
Limited, Falcon Works, Loughborough. -The firm 
showed a double-deck “bus incorporating their 
special system, which is being employed for 
the thirty-eight trolley "buses with Leyland chassis 
which are being supplied to the London Passenger 
Transport Board for service on the Woolwich-Bexley 
Heath route. The bodies are built up on the sec- 
tional assembly system, the upper and lower decks 
being built up separately. The system of construc- 
tion ensures the interchangeability of any component 
part, and all work in connection with the building 
up of each section is carried out by the use of modern 
plant and special jigs, ensuring a high degree of 
accuracy. The skeleton of the lower deck is 
illustrated in Fig. 31, page 582, and the skeleton 
of the upper deck is constructed in a similar manner. 
Both skeletons are built up from 40-ton high-tensile 
lipped channel steel, all parts being bolted together 
with high-tensile steel bolts. All the frame joints 
are made rigid by the inserting of aluminium-alloy 
blocks of box form, which prevent the crushing 
or distortion of any particular section and give 
full bearing value for all bolts. The underframe 
cross bars are made up of }-in. pressed steel of lipped 
channel section. An enlarged view of one of the 
uprights with its associated horizontal members, is 
given in Fig. 32, page 582.. The form of the channel! 
sections can be clearly seen in the illustration. 
together with the aluminium-alloy blocks inserted 
at the joints. In order to prevent corrosion, the 
whole of the steel construction is subjected to the 
‘* Bonderizing *’ process, and finally treated with a 
special priming. To eliminate any possibility 
of drumming in the panels and other components 
adhesive tape is inserted between all metal-to-metal. 
joints. 

In concluding our description of the exhibition. 
it may be mentioned that in addition to the main 
exhibits of coaches, "buses and commercial lorries 
and vans, special sections were devoted to municipal 
vehicles and accessories. Many of the municipal 
vehicles were also shown at the Public Works, 
Roads, and Transport Exhibition, of which we 
commenced a description in our issue of last week. 
For some reasons it would appear desirable that 
these two exhibitions, which are both biennial, 
should be held in alternate years. The accessories 
exhibited at Olympia covered a very wide range, as 
| in addition to ancillary plant for use in the actual 
| vehicle, such as fuel pumps, carburetters, universal 
| joints, and batteries, materials of construction and 
numerous garage appliances were shown. 











THE PENINSULAR AND ORIENTAL 
LINER ‘“ STRATHMORE.” 


Is spite of the handicaps imposed by unfairly sub- 
sidised foreign competition, and a world trade hampere 
by governmental restrictions at every turn, the British 
liner companies are still doing something towards 
assisting our struggling shipbuilding industry. This 
is partly to be explained by their obvious determination 
to maintain their position even in an unequal struggle. 
but is helped by the increasing age of existing fleets 





The casing is a single | 


and the growing necessity for replacements. This 
latter was the immediate reason for the ordering of the 
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decks E and H, and an adjoining stairway. Tourist-class 
passengers join or leave the ship by gangway ports on 
deck F, as shown in Fig. 5. The captain’s and officers’ 
quarters are situated on deck C, with the navigating 
deck, wheel house, &c., above. The lay-out of the | 
rooms is shown in Fig. 2. The engineer staff is accom- 


modated on the starboard side of deck E aft of the | 


engine-room casing. The accommodation includes a 
mess room with a food lift communicating with the 
galley and pantry on deck F. The purser’s quarters 
and office are on deck D, immediately alongside the 
aft first-class staircase, the aft side of the office making 
direct connection with the tourist-class accommodation. 
The doctor’s rooms and hospital are on the port side on 
the deck below, while the tourist-class hospital and 
surgery are situated aft on deck D. 

As will be seen from the plans on Plate XL, the deck 
and engine-room crew and stewards are accommodated 
on decks D to G. The cabins for the native seamen 
are in the forecastle on deck D, where the gaileys for the 
native seamen and firemen are also situated. The fire- 
men are berthed on the port side on deck G, and stair- 
ways and alleyways on the port side of decks D, E, F, 
and isolated from the passenger accommodation, give 
the firemen access to the galley and deck. They have 
a companion way to the boiler-room on deck G. The 
cabins for the leading stewards, carpenter, winchman, 
&c., are forward on deck E, while the Goanese stewards, 
cooks, &c., are below on deck F. 

The main galley equipment is of electrical type and 
was manufactured by Messrs. The General Electric 
Company, Limited. It consists of a 1l4-oven range, 
grills, bread and pastry ovens, boiling tables, &c., 
together with 10 three-gallon, 1 five-gallon and 1 ten- 
gallon water boilers. The galley, as will be seen from 
Fig. 5, is surrounded by pantries, vegetable preparing 
rooms, sculleries, &c. The main food stores are on 
deck H and the orlop deck, and connection is made 
from these to the galley by two goods lifts, which are 
indicated in the plans. They were manufactured by 
Messrs. J. and E. Hall, Limited, of Dartford Ironworks, 
Kent, and have each a capacity of 15 ewt. The lifts 
are carried up to deck F alongside the embarkation 
ports for first-class passengers, so that they may also | 
be employed for transporting baggage to the store on 
deck G. Messrs. Hall also supplied a l-cwt. pantry 
lift, indicated aft of the engine casing on the port side 
of the galley in Fig. 5. It serves all decks up to 
deck B, and may be used for the transport of meals to | 
passengers’ cabins and for supplying the veranda café 
from the galley and pantries. 

In addition to the various provision spaces, insulated 
spaces are provided in Nos. 1, 2 and 3 holds, and to deal 
with these an extensive refrigerating equipment has 
been installed. The total cargo and provision space 
which has to be served amounts to 244,000 cub. ft., 
while, in addition, a number of cold cupboards, water 
and milk coolers, &c., are served by brine from the 
main refrigerating plant. Connection is also made to 
the air-conditioning plant for the first-class dining 
saloon. The refrigerating plant, which is situated in 
the hold forward of the engine-room, consists of four 
horizontal CO, twin compressor machines, each driven 
by a 125-b.h.p. electric motor coupled direct to 
the crankshaft. They were built by Messrs. J. and 
E. Hall. There are four sets of CO, copper-tube con- 
denser coils, each in a circular cast-iron casing and 
four sets of steel tube evaporator coils in circular steel 
casings arranged in an insulated room. Two centri- 
fugal pumps are fitted for circulating sea-water through 
the condensers, and five centrifugal pumps for brine 
circulation. The arrangements allow of the simul- 
taneous circulation of brine at several different tem- 
peratures, as required by the various services. Under 
normal conditions, two of the machines will deal with 
the insulated cargo and provision-room chambers and 
one with air conditioning, the fourth machine acting 
as a standby available for either duty. In addition to 
the main CO, plant, Messrs. Hall supplied a larg 
number of Hallmark methyl-chloride automatic 


machines for cold cupboards, pantries, &c., and for | 


making and storing ice-cream 


The main first-class public rooms, with the exception | 
of the dining saloon, are situated on deck B, as will | 


be seen in the plan, Fig. 8, on page 573. The arrange- 
ment provides a very attractive series of rooms directly 

connecting one with the other and with a large pro 

menade deck. Main access to the rooms is from the 
entrance hall served by the lifts and main stairway, | 
but the deck may also be reached by the aft stairway, | 
which has already been meprsioned. The position | 
forward of the entrance hall is occupied by the library 
and writing room, of which an illustration is given in 

Fig. 9, on page 573. 


ito be seen in this illustration, are bookcases. 
The main | 
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First-CLass LouNGE. 








Fie. 11. 


Two vents which serve the fan room on deck G and 
which pass through the forward side of the room 
break up the front wall and form attractive alcoves. 
These vents are shown in the plan, Fig. 8, while one 
of them can be seen at the right in Fig. 9. The room 
is entered by glazed doors, part of one of which can 
be seen to the left of Fig. 9. The walnut doors, also 
The 
room itself is panelled in ash and walnut. 
lighting fittings, of box type, are clearly shown in the 
illustration, as are also the punka-louvre ventilators. 
The saloon lounge lies immediately aft of the entrance 
hall. It is entered by glazed metal doors, alongside of 
which are stairways leading to deck A. The room 


The room is an attractive one | consists of a large square main section and two wings 


and excellent use has been made of the fact that | leading to the dancing space and the veranda café. 


following the shape of the front of the bridge the 
forward side of the room is curved. 


circular bow-windows on the port and starboard sides, 


The wings and the short passages to which they lead 
Uniformity of | pass on each side of the boiler casing, as shown in 
character has been given by incorporating semi: | Fig. 8. 


This plan incidentally illustrates the conveni- 


ence, from the point of view of the layout of the public 


while the ceiling coving follows out the same idea. | rooms, of constructing the vessel with a single funnel. 





VERANDAH Care. 


The advantages of having to provide only for a singl 
funnel uptake passing through the main passenge! 
quarters are operative throughout the ship down to 
deck E. The view of the lounge reproduced in Fig. 10, 
on this page, is taken looking aft and shows the port 
wing of the room. The boiler casing is on the left, 
its forward end carrying a mirror with a sandblasted 
decorative design above a 1,000-watt electric fire — 
structed by Messrs. Verity’s, Limited. The natura’ 
lighting of the room is excellent, large hinged windows 


| being provided the full length of both sides, opening 


ns ied in 
on to the promenade deck. The room is panelled ~ 
Empire timbers, Australian walnut, Canadian map! 
i . » ele 1 
and various Indian hardwoods being used. The electr 


| lighting fittings, which in this and other public room 


were supplied by Messrs. The General Elect ric Company, 
Limited, of Magnet House, Kingsway, Ww C.2, are - 
modern box form, as will be clear from Fig. 10, an 
blend well with the general scheme of decoration 
The vertical panels on each side of the port and star 
board recesses are also illuminated by internal lights 
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simple 
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Fig. 8 


Oppos: 
the e 
access 
provid 
of the 
the af 











ENGINEERING. 





575 





Nov. 29, 1935.] 








THE P. AND O. TWIN-SCREW LINER “STRATHMORE.” 


CONSTRUCTED BY MESSRS. VICKERS-ARMSTRONGS LIMITED, BARROW-IN-FURNESS. 











Fie. 12. First-Crass Drine SALoon. 











Fie. 13. Part or Sports DEox. 


The dancing space aft of the lounge is decorated in a 
simple manner in an ivory shade. The dome in the 
centre of the ceiling is illuminated by indirect coloured 
lighting and in this compartment also lighting units 
are incorporated in the fuller faces. The sides of this 
area are closed by glazed teak screens hinged to the 
ceiling so that in favourable weather they may be 
swung up and hooked to brackets on the ceiling, as 
indicated by broken lines on the starboard side in 
Fig. 8. When they are in this position a dancing space 
the full width of the ship is provided. When lowered 
and secured to the deck they form a large protected 
and heated room available for use in any weather. 
The verandah café, a view of which is given in Fig. 11, 
°pposite, is reached by corridors on each side of 
the engine room casing, these corridors also giving 
access to the aft first-class stairway. The room, being 
provided with large hinged windows for the full length 
of the sides, and similar windows and glazed doors at 
the after end, is particularly light. This effect is 





continued in the decoration, the panels, being in white 
sycamore with the frieze and ceiling soffit in Spanish 
chestnut. The window and door frames are of teak. 
The large ceiling area is broken up in an effective way 
by panelling. The lighting fittings follow the design 
used in other public rooms and again vertical lighting 
of relatively low intensity of pillar panels is employed, 
Some of these panels, with their metal grills, are well 
shown in Fig. 11. The floor covering is of rubber, 
a material particularly well suited to the constant 
cleaning which the type of use of a room of this kind 
demands. 

The remaining main first-class public room, the dining 
saloon, is on deck F, It is entered by glazed aluminium 
doors from the main entrance hall at the bottom stage 
of the passenger lifts. The room, which has a maximum 
breadth of 82 ft. and a maximum length of 68 ft., 
occupies the full width of the ship. It is shown in 
Fig. 12, on this page. As will be seen from the plan, 





Fig. 5, the after part of the room is formed round the 





boiler casing so that it takes the form of a main central 
section with two wings or recesses. The scheme of 
decoration adopted has taken advantage of this shape 
in an effective way. As will be seen, the side sections 
of the room, for their full length, have been treated as 
independent units, the ceiling being formed into panels 
with relatively flat mouldings. Between these side 
sections, the centre portion of the room forward of 
the boiler casing is raised, connection between the 
two levels being made by a moulded coving. A portion 
of deck E is raised by 18 in. to allow of this arrange- 
ment. The upper flat surface of the ceiling is broken 
up by a simple design and a central lighting fitting is 
incorporated. The general effect obtained is that the 
shape of the room has been determined by the scheme 
of decoration instead of vice versa. The louvres for 
the heating and ventilating system have been incor- 
porated in the main stringers, which run the full 
length of the side sections. The 16 in. side lights, on 
both sides of the room, are provided with decorative 
sashes glazed with amber-coloured glass. These can 
be lowered when desired. Although it is usual to 
claim advantages for a dining saloon running the full 
width of a ship, so that side lights may be fitted and 
a view of the sea obtained, it is probable that many 
passengers are more comfortable at meals when they 
cannot see the sea, the sight of the moving water in 
many cases not being an aid to digestion. The amber 
windows in the Strathmore allow either type of arrange- 
ment to be provided as the weather conditions may 
dictate. The electric-lighting fittings of the room are 
of the same general type as those already referred to 
and are clearly shown in the illustrations. The room 
will seat 258 passengers. The panelling is in general in 
Nigerian cherry-wood, with walnut relief. The floor 
covering is of rubber. 

As will be seen from Fig. 5, the dining saloon is con- 
nected with the galley and pantries by service doors 
at the after end. This plan also shows the position of 
the children’s dining saloon on the port side forward 
of the main saloon. This room, which provides 
seating for 36, is likely to add to the comfort both of 
the children themselves and their elders, Other 
special accommodation for children is provided on 
deck C, where there is a nursery forward of No. 3 hatch, 
and the deck space on each side of the hatch coaming, 
for the full width of the ship, is reserved as a play- 
ground. It will be seen from Figs, 2, 3 and 8, that a large 
amount of deck space is provided for first-class passen- 
gers. A view of part of the sports deck, deck A, is 
given in Fig. 13 annexed. Deck B is provided with 
promenades for the full length, the forward part 
adjacent to the reading and writing room being closed 
in and provided with large windows. Immediately 
aft a further section may be protected by glazed 
movable screens. The after end of this deck overlooks 
the swimming bath on deck C, to which access is 
provided by stairways from deck B, or from the 
promenades extending along both sides of deck C. 
Deck houses accommodating dressing rooms and 
shower baths are situated on each side of the swimming 
bath, while forward of it there is an open verandah café. 
The two motor lifeboats and their handling gear are 
carried on top of the deck houses. 


(To be continued.) 








LABOUR NOTES. 


Mr. Maurice E. Denny, chairman of Messrs. 
William Denny and Brothers, Dumbarton, has been 
elected president of the Shipbuilding Employers’ 
Federation, in succession to Mr. C. 8. Swan, vice- 
chairman of Swan, Hunter and Wigham Richardson, 
Limited, Wallsend-on-Tyne. Mr. F. E. Rebbeck, 
chairman and managing director of Messrs. Harland 
and Wolff, Limited, Belfast, and Mr. F. C. Pyman, 
managing director of Messrs. William Gray and Com- 
pany, Limited, West Hartlepool, were re-elected vice- 
presidents; Mr. John Elliot, chairman and managin, 
director of Mountstuart Dry Docks, Limited, Cardiff 
was elected junior vice-president to fill the vacancy 
caused by the elevation of Mr. Denny to the presidency. 
Mr. J. A. Pearson, of Messrs. Scotts Shipbuilding 
and Engineering Company, Limited, Greenock, was 
appointed chairman of the Works and Conference 
Board of the Federation, and Mr. J. W. Tocher, of 
Messrs. Wallsend Slipway and Engineering Company, 
Limited, Wallsend-on-Tyne, vice-chairman. 





The Shipbuilding Employers’ Federation and repre- 
sentatives of the shipyard trade unions, in a resumed 
general wages conference at Edinburgh on Friday last 
week, further considered the claim of the workpeople 
for an advance of 2d. per hour to time workers and 
an equivalent increase to pieceworkers. Mr. W. 
Westwood, of the Shipwrights’ and Ship Constructors’ 
Association, and president of the Federation of Engin- 





eering and Shipbuilding Trades, said that, since the 
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previous conference in September, the unions’ execu- 


tives had considered the employers’ statement reviewing | 


the position of the industry at that time, and refusing 
any advance of wages. Since then, the state of the 
industry had evidently improved, and there was every 
indication that the improvement would be maintained. 
He, therefore, urged the employers to reconsider the 
matter. 


Mr. ©. S. Swan, the president of the Employers’ 
Federation, explained that since the previous con- 
ference, the position had been further considered by 
the employers, but although there had been some 
improvement in the industry, the conditions and 
circumstances were still, in their opinion, such as did 
not permit of the granting of any advance in wages 
in the meantime. There was, therefore, failure to 
reach agreement and, in accordance with the procedure 
under which general wages applications are dealt with, 
the proceedings were adjourned to a final conference in 
London on December 20. 


The Ministry of Labour Gazette states that among 
workpeople, between 16 and 64 years of age, insured 
against unemployment in Great Britain and Northern 
Ireland, the percentage unemployed was 14-6 at 
October 21, 1935, as compared with 15-0 at Septem- 
ber 23, 1935, and 16-3 at October 22, 1934. For 
males alone the percentage at October 21, last year, was 
16-6, and for females 9-0. At September 23, this year. 
the corresponding percentages were 17-0 and 9-5, 
and at October 22, 1934, they 
The percentages for September, 1935, and October, 
1934, have been revised. 


At October 21, there were 1,595,689 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 19,264 more 
than at September 23, but 100,208 less than at October 
22, 1934. The total on October 21 included 1,278,172 
men, 59,190 boys, 208,317 women, and 50,010 girls. 
It was made up of 563,118 insured persons with claims 
for insurance benefit, 704,000 applicants for unemploy- 
ment allowances, 196,433 other insured persons (includ- 
ing 23,059 insured juveniles under sixteen years of age) 
not in receipt of benefit or unemployment allowances, 
and 132,138 uninsured persons. 


There were registered as unemployed in Great 
Britain 168,760 men, 3,449 boys, 64,064 women, and 
2,593 girls who were on short time or otherwise sus- 
pended from work on the understanding that they 
were shortly to return to their former employment. 
The total of 238,866 was 59,979 less than at Septem- 
ber 23, and 99,333 less than at October 22, 1934. It 
included 215,659 persons with claims for imsurance 
benefit, 11,286 applicants for unemployment allow- 
ances, and 11,921 persons not in receipt of benefit or 
unemployment allowances. 


Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the registers in 
Great Britain, 80,145 men, 123 boys, 1,554 women, and 
13 girls; these are largely employed in dock and 
harbour service. The total of 81,835 was 1,505 less 
than at September 23, and 3,704 less than at October 22, 
1934. It included 58,047 persons with claims for 
insurance benefit, 23,000 applicants for unemployment 
allowances, and 788 persons not in receipt of benefit 
or unemployment allowances, 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation in 
October are estimated to have resulted in an increase of 
about 5,000, in the weekly full-time wages of nearly 
124,000 workpeople, and in a decrease of about 2001. in 
those of 12,500 workpeople. The principal groups of 
workpeople whose wages were increased were textile 
bleaching, dyeing, finishing, &c., operatives in York- 
shire, Lancashire am| Scotland, workpeople employed 
in seed crushing and compound cake manufacture at 
the principal centres of the industry, furniture makers 
in several important districts, and engineering trade 
workers at Derby, The principal group of workpeople 
whose wages were reduced consisted of coal miners in 
Warwickshire. The changes so far reported in the 10 
completed months of 1935 are estimated to have 
resulted in a net increase of nearly 172,000/. per week 
in the full-time rates of wages of about 2,202,000 
workpeople, and in a net decrease of 7,5001. in those of 
68,000 workpeople. 


The number of trade disputes involving stoppages 
of work reported to the Department as beginning in 
In addition, 16 disputes which began 


October was 58. 





were 18-7 and 9-9. | « 


| tion of Machinists, but of 
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the month. The number of workpeople involved in all 
disputes in October (including workpeople thrown out 
of work at the establishments where the disputes 
occurred) was about 90,000, and the aggregate duration 
of all disputes in October was about 470,000 working 


days. 





In the course of an editorial note in the American 
Federationist, the official organ of the American 
Federation of Labour, it is declared that the 30-hour 
| week is “the paramount issue for the coming year.” 
| The shadow of retarding prosperity,” the writer says, 

‘* falls upon 11 millions of unemployed, increasing the 

| possibility of a large standing army of ently 
|unemployed. Realisation of this possibility was an 
| important factor in determining the recent Convention 
| to declare that the six-hour day and the five-day week 
| shall now be our objective. ... Jobs for the un- 
| employed have lagged behind the increase in business 
| activity since business began to scuttle the National 
| Recovery Administration. Instead of re-employing 
| workers with the pick-up in business, employers have 
| required those on their pay rolls to work longer hours. 
The records for the first half of 1935 show that work 
hours in mines, ories and service industries were 
| longer than. im hie first half of 1934. This increase 
| occurred despite’an inerease in the number of unem- 
ployed over this period of time.” 








‘“ With the shorter working week,” the writer says, 
| ‘* must go maintenance of the buying power of the 
| wage earners. American standards of living have been 
set back thirty years by the depression. is means 
that there is not buying power to sustain increased 
| business activity unless t is an immediate and 
universal attempt to provide jobs and incomes for the 
unemployed and those whose incomes have been 
materially reduced. ... There are workers now 
| waiting eagerly and well-nigh desperately for jobs 
|that will bring self-dependence for them and the 
necessities of life for their dependents. After trying 
various other methods that have not produced jobs, 
can Society refuse a way that promises sure relief?” 





Mr. John Lewis, the president of the United Mine- 
workers of America, has resigned from the office of vice- 
president of the American Federation of Labour, which 
at its recent Convention at Atlantic City rejected a 
resolution in favour of organising industries instead of 
crafts. According to the Monthly Journal of the 
International Association of Machinists, other large 
unions besides the United Mineworkers supported the 
proposal to substitute industrial unionism for craft 
unionism. Amongst them were the Brewery Workers, 
the Textile Workers, the Amalgamated Clothing 
Workers, the Ladies Garment Workers, the Pulp and 
Sulphite Workers, and a majority of the delegates of 


the Typographical Union. 





Discussing the general question, the Journal points 
out that all of these unions lend themselves more 
readily to organisation based upon industry than do 
the mechanical trades. Members of industgial unions 
must, he says, as a rule, find employment in one 
particular industry, whereas members of craft unions 
are to be found in almost every industry. Especially 
is that true of machinists. “It must be a t, 
therefore,” the writer goes on to say, “ that if indus- 
trial unions, im all that the definition implies, are 
substituted for craft organisations, there will eventually 
be disintegration, not only of the International Associa- 
practically all the other 
organisations affiliated to the Metal Trades Depart- 
ment of the American Federation of Labour, as well 
as a number of building trades unions, whose members 
would be absorbed by some of the organisations men- 
tioned as favouring industrial unionism, and new 
national or international trade unions in the mass 
production industries.” 

The October issue of the Bulletin of the Industrial 
Commissioner for the State of New York records the 
largest number of fatal machine accidents for any 
month during the past eight years. Eleven men were 
fatally injured, while operating power-worked machines. 
In four cases objects being cut were thrown out and 
struck the operators. In three cases the operators 
slipped and fell against moving parts of the machines. 
A steam shovel tipped over and fatally injured the 
operator, and a labourer was struck by the crank of a 
concrete mixer. An éngineer, while stationary, was hit 
by the handle of a pump, and a textile worker caught 
his hand in the chain of a “‘ garnett”” machine. 





After a meeting in Barnsley on Wednesday of last 
week, of the executive committee of the Mineworkers’ 





before October were still in progress at the beginning of | Federation of Great Britain, it was officially announced 


that the ballot of the rank and file.on the wages ques. 
tion had gone in favour of a strike, if necessary, to 
enforce the demand for an increase of 2s. per day for 
men and Is. per day for boys. For strike action 
409,351 votes were cast and against strike action 
29,251. There were majorities for pressing the demand 
to the point of a stop’ in allthe areas. After a dis. 
cussion which lasted for about three hours, the execut ive 
committee passed the following resolution :—* That 
the Prime Minister be informed, of the result of the 
ballot and be asked to meet the executive committee 
as early as possible; in the meantime the officials be 
empowered to confer with the Trades Union Congress 
as to implementing the resolution passed by the Margate 
Conference. Further, that the officials of the federa- 
tion be authorised to convene a conference to consider 
the result of any negotiations or the putting into effect 
of the coalfields ballot.” 


Mr. Edwards, the secretary of the Mineworkers’ 
Federation, wrote to the Prime Minister informing him 
of the result of the ballot and asking him to receive 
a deputation on the subject. Mr. Baldwin referred 
him to the Mines Department, where it was subse- 
bao | arranged the executive should go on Wednes- 

y. The executive also arranged to interview the 
General Council of the Trades Union Congress. The 
Margate Trades Union Congress, it will be recalled, 
passed the following resolution :—‘‘ That this Congress 
pledges itself to render the Mineworkers’ Federation of 
Great Britain the maximum assistance in its efforts to 
raise the standard of the mineworkers’ wages.” 





Speaking in London last week, Sir Francis Joseph, 
president of the Federation of British Industries, said 
that the country could not afford at this time to engage 
in industrial strife, and, therefore, any reasonable 
settlement which the Government might see fit to 
impose upon the mining industry would, he hoped, 
be acpepted by the owners—and he belonged to that 
class—and by the men in that spirit of compromise 
which had always distinguished the political and the 
industrial life of this country. The concern of those 
who controlled industry was not merely a question of 
winning profit; it was something more. They had 
the responsibility of maintaining the standard of life 
of their workmen, which could only be effected by co- 
operation on the one hand and by a margin of profit 
on the other. 





Interesting compensation awards to workmen under 
the Electricity Supply Acts were made by Sir Harold 
Morris last week. Two references were submitted to 
him, one relating to restrictions on the working of the 
Trafford generating station of the Stretford and Dis- 
trict Electricity Supply Board under the grid scheme, 
and the other to restrictions under the North-West 
England and North Wales scheme, on the Warrington 
Corporation generating station at Howley. Under the 
award 26 men concerned in the Stretford case are to 
receive sums ranging from 10l. to 437/.—a total of 
4,4611.—and 17 men concerned in the Warrington case 
sums ranging from 15/. to 380/.—a total of 1,927I. 


A special conference held in London, last week, of the 
National Union of Railwaymen discussed the question 
of forming one union for all transport workers. It 
was stated at the close of the meeting that, having 
regard to certain of the difficulties which had been 
brought up, it was decided that further consideration 
of the question be adjourned for the time being. ~ It 
was made clear,” the statement added, “that the 
National Union of Railwaymen was at all times ready 
and willing to proceed on the lines of the proposals 
which had been submitted and would still continue 
their efforts towards this end.” 








THE NATIONAL COAL 
CONVENTION. 


Tue First National Coal Convention was held at the 
Hotel Victoria, Northumberland-avenue, London, 
8.W., on Thursday and Friday, November 21 and 22, 
the object being to bring together those interested in 
the production and sale of British coal and in the 
construction and disposal of appliances for its utilisa- 
tion. A number of papers covering the use of coal in 
the home and trade, the problems of the coal industry 
itself, and marketing and advertising were presented, 
but we shall confine our account to those in which 
points of technical interest were raised. The organisa- 
tion of the Convention was in the hands of the Coal 
Utilisation Council, British Industries House, London, 
W.1. 

At the opening meeting on Thursday afternoon, 





which was presided over by Mr. John Charrington in 
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the absence of Sir Evan Williams, Dr. W. J. O’ Donovan, 
M.P., recommended the use of the open fire in the 
home on the grounds of health.. ‘The gas fire, he said, 
with its monotonous glare, did not give a sufficiently 
beneficial stimulus, either mentally or physically. 
Mrs. K. K. Bowker said that the development of 
central heating, which was now taking place, was all 
to the good, but still there were not enough fires, 
neither were they alight long enough. There was a 
danger that the-open grate would disappear, owing to 
the labour involved, and builders and architects should 
therefore devote themselves to this problem, bearing in 
mind that the housewife preferred the coal fire... Some 
means of reducing the smoke and ashes from the 
domestic grate must also be devised. Better storage 
accommodation was necessary and should be so placed 
that labour was cut down to a minimum. 

Dr. Margaret Fishenden said that; taking their 
varying efficiencies into account, the actual cost of 
continuously-burning open fires using coal, coke, gas 
or electricity was about 1:0-8:2:3. For inter- 
mittent use, the relative positions of gas and electricity 
were improved, so that if a room was occupied for less 
than half the time gas became cheaper than coal, 
while even electricity was cheaper when a room was 
occupied for less than a third of the day. For hot-water 
production the independent coke-fired boiler was the 
cheapest system and was fairly efficient, costing only 
about one-third as much as gas, and one-seventh as 
much as electricity. The position might, however, be 
greatly modified if the demand were intermittent. 
Gas and coke were by far the most serious competitors 
of coal in the domestic market, but the existing gas- 
works’ capacity would have to be multiplied by three 
in order to meet the whole load. It was therefore 
evident that the most extreme measures that could be 
taken for the suppression of raw coal would have to 
extend over many years. In the meantime all fuels 
should be utilised to the best advantage and for the 
purposes for which they were best suited. In particular 
where coal was used it should be burned with as little 
smoke as possible. 

Coke, though it did not produce much smoke, could 
not be burned in many existing grates and ranges ; 
and a strong prejudice against its use had therefore 
arisen. The gas industry was alive to these points 
and was providing specially-designed grates with 
lighters and was improving the quality of the coke. 
Further, the manufacture of easily combustible cokes 
was being developed. 

Domestic requirements were complicated by the fact 
that heat was needed for warming rooms, providing 
hot water and for cooking food, One of the cheapest 
methods of warming rooms was by radiation, preferably 
of the panel type, the heat being provided by a coke- 
fired boiler. Solid_fyel was cheapest for rooms that 
were used continuously and a separate boiler was 
necessary for water heating. For the working-class 
family, the self-contained kitchener was probably the 
cheapest way of providing all the different demands. 
The emission of smoke when the fire in an open grate 
was lighted could be reduced by the use of cinders and 
by seeing that the air had free access to the fuel. Slow- 
burning, but comparatively smokeless fires, could be 
maintained for long periods by proper draught control. 
The practice of damping down a fire with slack should 
be avoided. j 

On Friday morning the meeting was presided over 
by Mr. R. Forrester, and among the papers. presented 
was one by Dr. F. S. Sinnatt on “* Coal’s New Industry.” 
This dealt mainly with the production of oil from coal, 
as evidenced by the new plant of Messrs. Imperial 
Chemical Industries, Limited, at Billingham. Last 
year 322,000 tons of coal were carbonised by low- 
temperature processes and the average yield of tar 
was 16 gallons per ton, During the last six months 
over 17 gallons per ton had been obtained by Messrs. 
Low Temperature Carbonisation, Limited, in addition 
to three gallons of motor spirit. The low-temperature 
tar could be converted by hydrogenation into an equal 
volume of petrol and was high in anti-knock rating. 
Alternatively, it could be distilled to give two-thirds 
of its volume of a neutral.oil, which had the same 
possibilities as creosote for use in furnaces and in 
Diesel engines. The gas and coke-oven industries 
were already producing a quantity of motor benzole 
and creosote. It was possible that an increased 
quantity of distillates from high-temperature tar could 
be obtained, which would be suitable for hydrogenation, 
but this would have to be done at the expense of the 


' materials which were now used in the preparation of 


roads. Carbhonisation at low temperatures yielded tar 
which was eminently suitable for hydrogenation and 
at the same time produced smokeless fuel for domestic 
purposes. The synthesis from water gas also afforded 
& means by which the major portion of coal could be 
converted into motor spirit, 

In a paper on “ Modern Ways of Burning Solid Fuel,” 
Mr. P. Ov Roberts said that though coal was composed 


might cause a fundamental difference in the more 
important characteristics. The most marked of these 
was probably the variation in volatile matter on which 
was based the divisions into anthracite, with from about 
4 per cent. to 9 per cent. of volatiles, semi-bituminous, 
with from about 9 per cent. to 20 per cent., and bitu- 
minous with from about 20 per cent. to about 45 per 
gent., oreven more. The individual coals falling within 
each category were readily recognised, but the dis- 
tinctions were less obvious within any one group and 
an actual trial of anyone bituminous coal was 
essential before an assessment of its compara- 
tive characteristics could be made, This method of 
trial was, however, only. satisfactory to a point. Its 
value must be limited by the number of coals which 
were actually seen being consumed and by the capacity 
of the observer to make the right deductions. It 
seemed reasonable to conclude therefore that if means 
could be devised whereby some of the more important 
properties of different bituminous coals could be 
deduced from sources readily available, to all, the 
information so derived would be dependable and 
complete, and would help to bridge the present gulf 
between the experienced and the inexperienced. 

The percentage content of the hygroscopic moisture 
as shown by the proximate analysis was, it was sug- 
gested, an easy and_reliable means. of ascertaining 
whether any bituminouscoal was coking, caking or 
free-burning and the comparative extent to which it 
would give smoke when used for steam-raising purposes. 
All the strongest bituminous coking coals had a hygro- 
scopic moisture not exceeding 2-5 per cent., and when 
subjected to heat swelled, often considerably. They 
were satisfactory for the manufacture of foundry coke 
and the denser furnacé cokes. In gas works they could 
be employed satisfactorily in horizontal retorts and 
suitable intermittent verticals, but not in continuous 
verticals. They were not as suitable as those with a 
higher hygroscopic moisture for steam raising, in spite 
of their high calorific value, as they gave a dense smoke 
and tended to damage the te. They were also 
unsuitable in producers. e range of coals with 
a hygroscopic moisture between 2-5 per cent. and 
4-0 per cent. swelled less and was very suitable for the 
manufacture of a rather dense furnace coke. They 
were excellent in intermittent vertical and horizontal 
retorts and could sometimes be used in continuous, 
verticals. Their calorific value was high and they could 
be used for steam raising though they were likely to 
give smoke trouble when hand-fired and cause local 
heating, particularly near the lower limit, Coals with 
hygroscopic moistures between 4 per cent. and 5 per 
cent. formed the caking range and were suitable for 
the manufacture of coke for domestic pur as well 
as,in all types of gas retort. Their calorific value was 
high, though if hand-fired they, were generally smoky. 
They were suitable for gas producers, Above 5 per 
cent. caking ceased and free burning began. Such coals 
were therefore not suitable either for furnace coke 
or gas works, but were satisfactory for steam raising 
and gas. producers, The best, steam-raising coals, 
however, had a hygroscopic moisture of over 6-5 per 
cent, and were also suitable for all purposes where a 
long flame was required. 

It would be seen that there was a gradual transition, 
from the highly-coking bituminous coals, with hygro- 
scopic moistures below 2-5 per cent. to the free burning 


sorts. at something over, 5 per cent. The curve was 


not mathematically consistent, but the rticular 
characteristics could be evaluated to the degree of 
precision required for practical purposes. The assess- 


ment was effected from the proximate analysis without 
any special calculation, 

At the final session on Friday afternoon two papers, 
presented by Sir Evan Williams and Mr. W, R. Gordon, 
respectively, dealt with the past and future work of the 
Coal Utilisation Council, e answers to a question- 
naire showed that 20 per cent. of all the rooms occupied 
by householders were not heated at all, while another 
discovery was that salesmanship in the coal trade left 
much to be desired. The Council therefore set itself to 
assist the trade to develop the potential market. At 
the same time the Technical, Department, engaged in 
an active campaign to persuade consumers of oil fuel 
that solid fuel would satisfy their requirements both 
efficiently and economically,. As a result during the 
year ended February 28, 1935, the business won or 
saved from oil was equivalent to 595,567 tons of coal. 
Since then conversions had been secured at the rate of 
1,000 tons per week. 

The Industrial Department. was rendering service 
to coal consumers and ensuring that new houses should 
be built with coal fires, New uses for coal were being 
explored, opeleny in the agricultural industry, and 
efforts were being made to retain markets such as hop 
drying and, land. and sea transport, where oil in 
particular was seeking to make inroads, A _ pro- 
gramme of exhibitions was being arranged in con- 


tion to improving domestic appliances both in design 
and colour. Steps had been taken to provide for the 
testing, of bunker fnels at Greenwich, where a Scotch 
marine boiler was being installed, and other develop- 
ments, were in train which led to the hope that steam 
coal would, at any rate for a certain class of vessel, 
continue to hold its own in spite of competition. 








THE NOMY BEARING. 


ENGINEERING design is subject to many restraints, 
but none of longer standing or wider influence than 
the shaft bearing. Modern practice in the design of 
prime movers and the mechanical transmission of 
power depends upon the maintenance of high revolu- 
tion speeds, but the practicability of such speeds is 
in turn tt upon the provision of suitable 
bearings. internal-combustion engine is commonly 
credited with having rendered possible the motor car 
and the but. the rate of the progress achieved 
owes at least as much to the intensive research work 
on the design and the materials of ball and roller 

ings, the high accuracy of manufacture, and the 
perfected methods of inspection during manufacture 
and after assembly, 

The initialadvantages of the ball bearing over the 
older plain ing, apart from high running speed, 
included that of small axial length. Radially, a ball 
bearing usually occupies more space than the brasses 
of a plain bearing, but this is of less importance. 
Research on plain bearings has made practicable some 
reduction in length below the two diameters which 
represented the accepted minimum for half a century 
or more, but the gross volume of a plain bearing, in 
all but exceptional cases, is still much greater than 
that of a corresponding ball bearing. In the majority 
of applications, the plain bearing of the present day 
differs very little from the designs in use when the 
ball bearing was first manufactured on a commercial 
scale. 

Stresses in the material of a plain bearing are usually 
low, but high stresses are unavoidable in the contact 
surfaces of ball and roller bearings, and may exceed 
the fatigue limit. Under such conditions the life of 
the bearing is limited. Plain, or “ sliding,’ bearings, 
if well designed, accurately constructed, and correctly 
lubricated, do not suffer from this disadvantage and 
for this reason are often preferred where the loading is 
heavy. It is not difficult to design a “ sliding *’ bearing 
for a given special application, which can be relied 
upon to maintain the oil film for an indefinite period, 
but the type does not lend itself to mass production 
processes so well as the ball or roller bearing, and there 
are many difficulties to overcome in manufacturing it 
as a standardised article equally suitable for a variety 
of uses. For some years this problem hag been the 
subject of research and experiment by a Swedish firm, 
the Aktiebolaget Nomy, of Stockholm, whose design 
of film-lubricated bearing, we are informed, has now 
been developed to the stage of manufacture in quanti- 
ties in a similar manner to ball and roller bearings. 
The British representatives are Messrs. Nomy Bearings, 
Limited, 520, Grand Buildings, Trafalgat-square, 
London, W.C.2. 

The Nomy bearing, which occupies the same space 
as a ball bearing, is based on the Michell ‘principle 
of dividing the bearing surface into eccentrically- 
supported pads which are free to tilt, thus forming a 
tapering film of oil between the bearing surfaces, but 
a number of novel features are claimed for the Swedish 
design, as illustrated in the figures on the next page. 
A view of a journal bearing is given in Fig. 1, the 
inner ring, which is attached to the shaft, being dis- 
placed axially to show the spherical surface of the 
pads. The principle of the bearing is shown in Fig. 2, 
which demonstrates the mounting and tilting action of 
a single block or pad. The bearing consists of an inner 
ring a and an outer ring c, separated by a series of 
ads 6. The necessary relative movement takes place 
tween the outer ring c and the pad 6. The inner 
ring @ revolves with the shaft and is provided with 
abutments d circumferentially disposed at either end 
of each pad, causing it also to rotate with the shaft. 
The distance between the abutments exceeds by about 
25 per cent. the length between the driving faces of 
the pad, which therefore slides over the surface of the 
inner ring when rotation is reversed. On the back of 
the pad are two pivoting ridges, parallel with the 
axis of the shaft, one or the other forming the fulcrum, 
according to the direction of rotation ; and, to provide 
the necessary freedom of movement in changing from 
one pivot to the other, the supporting surface of the 
inner ring is relieved midway between the abutments 
by machining a wide and shallow groove, also parallei 
with the shaft axis. 

The action of the bearing when the shaft rotatlon 
is reversed is as follows: Owing to the slight friction 
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of the pad in the surrounding oil, and to its own 
inertia, it tends to move backwards relatively to the 
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THE NOMY ROTATING TILTING-PAD BEARING. 
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inner ring. In so doing it passes into the relieved zone 
and is thrown outwards by centrifugal force, breaking 
contact with the inner ring and “ floating ” momentarily 
in the oil. The relative backward movement continues 
until the pad is stopped by the other abutment and 
driven forward in the new direction. Simultaneously 
a pressure film builds up between the running surface 
of the pad and the inner surface of the outer ring c¢, 
forcing the pad radially inwards against the centri- 
fugal force until the other pivoting ridge makes contact 
with the surface of the inner ring, when it again 
takes up its share of the load. As all such displace- 
ments of the pad take place in the relieved zone, no 
wear is caused on the bearing surfaces during reversing, 
and centrifugal force prevents similar wear of the inner 
ring while the position of the fulcrum is transferred to 
the other side of the centre of area. 

The capacity of the pad for free movement while 
passing through the relieved zone was found to intro- 
duce a difficulty, in the case of bearings on horizontal 
shafts, for which special provision had to be made. 
As the shaft revolves, the pads on one side of the 
horizontal centre line are moving upwards, driven by 
the abutments below them, and those on the other 
side are travelling in a downward direction. So long 
as the peripheral velocity of the rotating system exceeds 
the velocity at which the pad would fall freely through 
the oil under the influence of gravity, the abutments 
on the downward side also will continue to drive their 
respective pads. At lower speeds, however, each pad, 
as it reaches the downward-moving side, tends to fall 
away from its abutment, through the relieved zone, 
and to pivot itself momentarily on the ridge in front 
of its centre of area. In the case of a shaft carrying 
a heavy mass such as a flywheel or a turbine rotor 
and reducing its speed very gradually, this unstable 
condition might persist long enough to jeopardise the 
functioning of the bearing. 

The fall of the pads could be controlled to a certain 
extent by reducing the clearance, but a more positive 
control was desired, and has been achieved by linking 
diametrically opposite pads by means of thin rings, 
shown in Figs. 3 and 4, encircling the inner ring, and 
having projections which fit in grooves in the vnieniée 
of the pads. The grooves are of dovetail section and 
the projections on the rings are bent over to suit, so 
that the additional obiect is attained of retaining 
all the pads in their relati e positions when the assembly 
is withdrawn from the outer ring for examination. 
It may be noted that the two rings are shown in Fig. 4 
in the withdrawn position and not in the running 
position. The linking rings are subject to no stresses 
other than those due to the weight of the pads, and 
therefore do not need to be of heavy construction. 
The pads are anchored in the axial direction by a 
projecting fin which enters a groove on the periphery 
of the inner ring. 

To prevent the outer ring from rotating in the bearing 
housing a locating pin is provided, fitting into a corre- 
sponding recess in the bearing seating; and to allow 
of a certain degree of self-alignment to compensate 
for slight deflection of the shaft, the bearing surfaces 
of the pads and of the outer ring are made spherical. 
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602.6.) “ENGINEERING 

It is well known that the ability of a ball journal 
bearing to resist axial thrust is very limited, and where 
such a thrust is to be expected a separate thrust bearing 
must be fitted to deal with it. In a self-aligning ball 
bearing, with a spherical race, the axial component of 
the radial load produces a small thrust, which has the 
effect of squeezing the balls between the races; and 
if, due to a rise of temperature, the shaft expands 
appreciably, this axial thrust may be considerably 
augmented. If one end of the shaft is fixed, the 
expansion, having compressed the balls sufficiently, 
will then move the bearing in its seating. Assuming 
the seating to be of cast iron, and the coefficient of 
friction of steel on cast iron to be 0-2, the axial thrust 
must attain a value of approximately 20 per cent. of 
the radial load before adjustment takes place. 

The use of spherical bearing surfaces in the bearing 
now being described also involved consideration of the 
possible effect of axial thrust due to temperature 
changes in the shaft, as the pads are restrained against 
axial movement over the surface of the inner ring. 
Assuming one bearing to be fixed, as in the former 
case, the necessary adjustment is obtained by giving 
a spherical contour to the outer surface of the ring c, 
thus permitting it to swivel slightly within its housing. 
To limit the swivelling movement, the spherical surface 
is not carried to the edges of the ring, but these are left 
cylindrical, as shown in the section in Fig. 5; and to 
prevent the ring from being swivelled to the limit by 
vibration and having no additional play to accommo- 
date a subsequent rise of temperature, spring-controlled 
plungers, seen in the same drawing, are fitted within the 
ring, bearing against the inner surface of the bearing 
housing. 

As the bearing has been designed to run with an 
excess of oil, means are required to ensure an adequate 
circulation and, at the same time, to prevent leakage. 
These requirements are met by the system of end caps 
illustrated in Fig. 7, in which the rotating portion 
causes the necessary pumping effect, and the fine 
clearances between the revolving and stationary parts 
provide the seal. On both sides of the inner ring 
there are oil-throwing rings f, mounted in close contact 
with the inner ring and fixed to the shaft. The plate 
caps g and A are attached to the stationary outer ring, 
leaving two clearance spaces between the cap and the 
oil-throwing ring. The outer clearance forms the seal to 
retain oil within the bearing ; and the inner clearance, 
adjacent to the ring of pads, acts as an oil pump. 
At high speeds of revolution the oil particles, flung out 
by the rotation of the inner ring and its pads, are 
caught by the oil-throwing ring and returned to the 
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pads by centrifugal force. At low speeds, insufficient 
to detach the oil from the shaft centrifugally, some oil 
might leak along the shaft, and to prevent this, a 
groove is provided in the oil-throwing ring, forming an 
oil lock or trap. 

The oil enters the space inside the caps from the 
reservoir in the base of the housing through holes in 
their periphery. A filter is provided between the two 
walls of the cap. Clean oil only therefore reaches the 
bearing surfaces. We understand that the sealing 
arrangements have proved to be fully effective in 
service, the shaft outside the cap and, indeed, the 
upper half of the interior of the housing remaining 
quite dry even when the shaft runs at a high speed. 
Air is effectively separated from the oil. 

The inner rings of Nomy bearings of the type 
described are attached to the shaft either by shrinking 
or by fitting a split cone sleeve. When required, the 
outer rings can be made in halves. For applications 
in which the load acts uniformly downwards, as on 
the press and couch rolls of pulp-drying machines, 
half-type bearings are manufactured, these having a 
complete inner ring, but only in the lower half 
of the outer ring. It will be realised that, in these 
half-type bearings, which are used only on journals of 
large diameter, it is not necessary to follow the principle 
of the smaller sizes containing complete rings of pads. 
In the half-type bearing the inner ring rotates with 
the shaft, but the bearing surfaces of the pads are on 
the inside of the outer ring, as in the Michell journal 
bearing, which this type resembles in general appear- 
ance; but the spherical formation of the bearing 
surfaces is retained. 

The reversible form of tilting pad, together with the 
“ relieved zone” in which it changes from one pivoting 
ridge to the other, has been embodied also in a thrust 

i constructed by Aktiebolaget Nomy. The 
sketch given in Fig. 6, shows the method of obtain- 
ing a relieved zone between the flat surfaces of the abut- 
ment ring and the thrust ring. The abutment ring 
is provided with shallow grooves similar to those on 
the inner ring of the journal bearing, and in addition 








the thrust ring is milled out to allow an extra local 
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Fie. 1. 


deflection. The pressure of the two pads marked _j 
at the sides of the milled slot depresses the central 
portion and thus frees the pad k. The amount of 
deflection is, of course, greatly exaggerated in the 
diagram, and in practice is only a few thousandths of 
an inch, but this is sufficient to release the pad k 
and allow it to take up the tilt appropriate to the 
reversed direction of rotation. As in the case of the 
journal bearing, opposite pairs of pads are inter- 
connected by links or “ holders.” 

It should be mentioned that other and simpler 
forms of bearings of the type are made for more lightly 
loaded applications. In one form of thrust bearing 
a continuous annular surface, instead of separate 
tilting pads, is employed. This surface is divided by 
oil grooves into a number of quadrant-shaped areas, 
each area being formed with a convex surface between 
the grooves, so that, where parallel collars on the thrust 
shaft are in contact with them a wedge-shaped oil film 
is maintained. The convexity ensures that the wedge 
effect obtains in either direction of rotation. The 
sealing arrangements are based on similar principles to 
the pad-type beafiings. Combined thrust and journal 
units known as the “C”’ bearing, are also manufac- 
tured, generally on similar lines to the separate bear- 
ings already described, but differing from them in the 
method of allowing for axial expansion of the shaft, 
the journal surfaces being cylindrical instead of 
spherical, so that the inner ring, which is wider than 
the pads, can move axially without causing axial 
pressure on them. Yet another type, intended for 
very lightly loaded journal bearings running at high 
speeds, relies upon the induced flow of air as a lubricant. 
It is stated that air-lubricated bearings, both of the 
thrust and journal types, have successfully completed 
test runs of several months’ duration without showing 
any signs of wear. 

Reference has been made to the extensive programme 
of research, extending over some years, which was 
undertaken by Aktiebolaget Nomy before the bear- 
ings were standardised in their final form, and 
some brief particulars of the research work may be of 
interest. To measure the thickness of the oil films 
of bearings while running use was made of a Weibull- 
Ekeléf ultra-micrometer, giving electrical capacity 
measurements in a condenser immersed in the oil film, 
the oil acting as dielectric. An insulated conductor 
was placed in a hole drilled in the stationary outer ring 
of the bearing, directed towards the bearing surface. 
The conductor, which was of Invar, was insulated by 
a bakelite capsule embedded in a sintered bakelite 
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paste to allow for the greater expansion of the capsule 
as compared with that of iron, and formed one terminal 
of the circuit. The pads, inner ring, and shaft provided 
the other terminal, which was earthed. Alternati 
current at a frequency of 500,000 cycles, was supplied 
to the terminals, the whole device constituting a 
condenser of which the capacity varied with the thick- 
ness of the oil film. 

The capacities concerned were extremely small, but 
by the use of amplifiers the variations caused by the 
pads passing over the measuring condenser, which 
produced corresponding variations in the anode current 
of the ultra-micrometer, could be recorded with an 
oscillograph, and observations made of the effect of 
altering the load and ; 

The effect of shock loads upon the thickness of the 
oil film was investigated by means of a piezo-electric 
apparatus. The method is based upon the fact that 
a quartz crystal, when compressed, acquires a static 
charge which is a direct function of the pressure 
applied. As illustrating the supporting capacity of an 
oil film, we are informed that, in the case of a bearing 
designed for a load of 9,700 lb. and running. under a 
load. of 4,400 lb., the sudden application of a shock load 
of 440,000 lb. is found to reduce the thickness of the 
oil film by no more than 0-0014 mm. 

In determining the form of the bearing pads the 
well-known photo-elastic apparatus of Professor E. G. 
Coker was employed to test the stress concentrations 
induced by the presence of ves in the underside, 
the tests being repeated with different chamfers and 
fillets until the more severe stresses were shown to 
have been eliminated. Similarly careful attention was 
given to the selection and treatment of the materials 
used for the bearings, both from the point of view of 
strength and to ensure that seizure would not take 
place in the event of a total failure of the oil supply. 
when starting under load. The inner ring of the 
journal block bearing is made of chrome-nickel steel of 
500 Brinell hardness, the pads of nitrided steel having 
a surface hardness of 1,000 Brinell, and the outer ring 
of hard close-grained iron centrifugally cast. 

We are indebted to Mr. Gunnar Walligren, managing 
director and chief engineer, for the information on 
which this account of the Nomy bearing is based. 








Exports oF Potts Coat.—During the first nine 
months of 1935, exports of coal from Poland totalled 
6,720,000 tons against 7,351,000 tons during the corres- 
ponding period of 1934. This constituted a decline of 
8-58 per cent. 
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HIGH-SPEED PRECISION 
AUTOMATIC LATHE. 


THE small automatic lathe shown in the accompany- 
ing illustrations, Figs. 1 and 2, very well deserves the 
adjective “ high-speed,” as it is capable of running 
at a rate of 8,967 r.p.m. The maximum size of steel 
that can be dealt with is 0-390 in. (10 mm.) in diameter, 
but when working on brass parts up to 0-472 in. (12 mm.) 
in diameter, can be turned. The machine is manufac- 
tured for Messrs. A. C. Wickman, Limited, Coventry, 
by Messrs. Bryant Symons and Company, 112, Powys- 
lane, London, N.13, and is designed for such work as 
pinions for instrument and other clocks, screws, and 
the great variety of small parts occurring in wireless 
and allied electrical apparatus, The range thus 
covered has necessitated careful attention to secure 
ease and simplicity in setting up, cam changing, tool 
lay-out, &c. Similarly, as it is possible to use tools 
of the high-speed alloy type, such as Wimet, up to the 
limit of their capacity, rigidity and ample power 
have been provided. All the high-speed shafts run in 
ball bearings, and the highly-stressed parts are made 
from chrome-nickel steel and are hardened and ground. 

The machine is driven by a 1-h.p. motor, running at 
1,410 r.p.m. and mounted on a bracket on the base at 
the rear. Transmission to the main driving shaft is 
by Vee-belt on stepped cone pulleys. Three spindle 
speeds, viz., 4,520 r.p.m., 6,676 r.p.m. and 8,967 r.p.m. 
are obtained, by belt changing, in the standard machine, 
but a greater number can be arranged for if desired. 
The main driving shaft transmits motion to the cam- 
shaft through spiral gears to a feed box, thence through 
pick-off gears to a shaft at the rear carrying a two-step 
Vee-pulley. An intermediate shaft with a five-step 
Vee-pulley is driven from this, the final step to the 
camshaft being by worm gear. This arrangement 
results in 117 changes of feed being available for each 
spindle speed, the time cycle, with the extremes 
given, ranging being from 0-5 second to 4-1 minutes. 
The changes in the feed cycle can be made either by 
changing the pick-off gears, or the belt on the two- 
step pulley, or that on the five-step pulley. The motor 
is started and stopped by the push buttons seen to the 
left on the front of the machine. As all the subsequent 
operations are automatic, several machines can be 
attended to by one operator. When a bar is finished 
the machine is automatically stopped by a sensitive 
limit. switch. This switch can be identified at the 
right of the illustration by its cable connection. ' 

The headstock is of the sliding type, movement being 
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given to it by a plate cam on the camshaft. The cam D - 
actuates a roller lever in contact with a block on the 4 j TEN ERS. NOTES FROM), THE SOUTH-WEST. and 
headstock casting. The roller centre is arranged for T — have received from the Department of Overseas Carpirr, Wednesday Scot 
easy adjustment to be made between the camehaft-and.| 178de,, 35, Old Queen-street, London, 8.W_ 1, particulars/ Welsh Coal Trade.—Active conditions were maintained ty 

re ; " : - of tenders invited by various bodies in the British i 7 4 . oaks still 
headstock movements. For lo ork. th k | °: : , , in the Welsh steam-coal trade throughout the week but 

movements. or long work, that 18, Work | sions and in foreign countries. The closing date of each : : ‘api nde 
between 232 i : he headstock i versed ; gn o 8 despite the more regular working of the collieries supplies = 
vetween 2} in. and 4 in. long, the headst is trave tender is stated-—below, Details may be obtained on} were inadequate to meet the demand. Smalls sh i place 
by a bell cam operating directly on a roller on the pew wom to the Department at the above address, | particular p mee and in many cases ‘ware well sold po off 
end of the headstock casting. Return movement is | the reference number being quoted in each case. the end of the . Sized descriptions, too, were searce near 
made by weight and chain, an adjustable dead stop| Secondary Celle, 25, of the lead-acid type, havitig a| end firm, while lasge, though generally obtainable at Bl 
enables accurate lengths to be obtained within very | capacity of 800 ampere-hours at the 10-hour rate. Dost the schedule moved off more freely and some of sider 
fine limits, All cams can be easily removed without | and oT ment, Wellington, N.Z.; Janu- | the more grades were difficult to obtain. There coke. 
disturbing the camshaft, and a safety device, consisting | *Ty 14, 1936. (T.Y. 10,226.) is little tion of the present pressure being relieved = 
of a shear pin and limit switch, is in in the| Switchgear, 6,600-volt metal-clad, -edmpound-filled, | © SRY, Material extent this year, The fact that ‘he em 
camshaft mechanism. It may be observed that the | 15 sets, and one self-cooled, oil-immersed, 6@00-kVA | 4: arbing, cule the = nal oe | eel - 
headstock is not visible in the front view of the machine) — Be 3! ——— Power Board, N.Z. ; tie that no i ‘ate strike “eétion will be ae 
given in Fig. 1, being obscured by the splash guard. omen oes (E.%. 16,388.) : taken, Gaia @ ‘compromise will ultimately be arrived finisk 
This can be run along the bed out of the way when} ,, py c a two, three, four and Svellington, at. Nevertheless, customers show a great deal of nervous- furth 
setting up, &c. NZ. ; enone “14 ieee ry toast y *| ness and’to a large extent their requests to accelerate. ment 

The gear with a belt drive, which may be seen to|~ —"' ry 6, " +X. 10,208, ; _ | deliveries has t about the present position. outp 

hon antiinane , , , Coach Screws, galvanised-steel, 32,000, 2} in. by } in.| From inland there is evidence of many of the large of se 
the extreme left of the illustration, is a and 8, , . ~ge 

slotti ttachmen It § wd ta the Wi € th Post and Te’ ph Department, Wellington, N.Z.;| industrial concerns laying in considerable stocks, and runn. 
oan ae —~s . ¥i ¢ thbesh net vow which January 23, 1936. (T.Y. 10,232.) while exports abroad have been on a fairly satisfactory struc 
Loot slides given " ig. 2, though the facing to whi Phase Plates, vitreous-enamelled, 1,890, and 630 scale there has, on actount of this demand, been less requi 
it is bolted is visible at the bottom. There are four plates, Public Works Department, Wellington, N.Z.;| 008! @vailable for shipment. Contract business continues are | 
re slides, arranged as shown. Each takes tools| January 14, 1936. (T.Y. 10,233.) to —— steadily and there is a further small order the | 

-in. square in the neck, and has a quick clampi from the Egyptian State Railways. This is for their are : 
device ‘The slidewavys “are Se thal and juan Condensers, metal-cased, 3,000. Post end Se power-house requirements, which amounts to 8,800 (pare 

€ . ys -| De ment, Wellington, N.Z.; January 21, 1936. ; : 

” : : : metric tons and was placed with Messrs. The Maris (soft) 
Micrometer adjustment is provided to enable the tools | (T.Y. 10,234.) so°end Seeding Cam Stediaiiebhess tender steel 
to be set for cross feed towards the work, and to be}. Electric Same, 56 ceiling-type, a.-c., with speed regu-|of 26s. 8d. per metric ton was the lowest British price. 1. | 
adjusted laterally in relation to the spindle nose. ‘A lators. f Public Works, Khartoum ; ‘Deeem-| There was a German offer at 23s. 8d. per metric ton. 81, 1 
plate clutch is on the feed motion to enable ber 29. (B®. 8.) South Wales collieries have also recei inquiries from heavy 
it to be operated by hand while setting up. The} Roof Coveting for the main engine room and ey the British Admiralty for'their requirements over 1936, tons 
opening and closing of the chuck are effected by a pair} roofs of AEP cooling store at Port Elizabeth .| and prices have been ‘submitted. As is customary, 124. | 
Mm dogs. These fequire radial adjustment , | Material to —— of protected metal, asbestos, | however, no ifie quantities were mentioned and it is deliv 
whatever may be the length of work or position of or Other suitable material and to include all fittings. /mot anticipated that their purchases will be any heavier ment 
headstock. The collet has no axial movemelit, od South Afriean Railways and Harbours, Johannesburg ;| than in the past few years, when it was estimated that gauge 
that the length witerk. whtt-thes ont, te te ble January 13,1936. (T.Y. 10,241.) their total orders were round about goo tons per and | 

: . ’ , variablo. : : annum. Further, it is reported that t ortuguese J 
It is possible to work up to the collet face by the use sera = pment = 7 ceases 1 State Railways have made to cover their - 
of either a stationary or revolving support bush, The} ment. § Electricity Commission of Victori Ag, 5 requirements over the next year with two Cardiff export. more 
finished work is automatically separated from the®warf.| bourne; January 6, 1936. (T.Y. 5,498.) bn yr wa a be sr a te — tons, at 52 
The lubrication of all movi rts, other than the : : ; ina to beret Li sarliie, eel to i 

ate pind) ; hi a how drip feed the Locotractor, light, Diesel-driven, of about 25 Bihup.| tions between the Welsh interests Portugal have differ 
m spindle bearings, which have drip m &)and 10 w each of 1 cub. m. ity, with acces- : men i : 57 

a A rs : - one I " Ww. resulted. in an agreement whereby South Wales will take 57a. € 
resérvoir, is on the “one shot” system. The spiral | sories Ss. Ministry of Pu orks, Cairo, | quarter of million tons of Portuguese pitwood a year. 
gears and feed worm run in an oil bath. Cutting | Egypt ;” ber 24. (T.Y. 5,501.) The business has been completed on any f.o.b. basis, 

lubricant is provided by a centrifugal pump. Structural #Bteelwork, galvanised —— sheets, | which, it is calculated; on t rate of freights, NO’ 

glass and & doors, &c., for the brass iron foundry | will enable the wood to be in the South Wales ? 

at Salt River. South African Railways and Harbours, | market at about 22s. per ton, ex-ship. In West Wales 

PERSONAL Johannesburg; January 6, 1936. (T.Y. 5,505.) the anthracite trade with Canada has terminated for Tro 

4 the season, but it is not expected that this trade has mach 

Messrs. H. Hitprren, Liwrrep, 244-245, Heneage- attained record dimensions. It is reported that up to maint 
street, Birmingham, 7, have opened a branch office at CONTRACTS November 17 this year shipments to Canadian and North have 
76, Chaneery-lane, W.C.2, to deal with increasing busi- . American ports totalled 919,931 tons, compared with of the 
ness in London. Mr. B. J. Baty is in charge. Messrs. ConsTRUCTIONAL ENGINEERING COMPANY, any tte ony — the same period of a ae. om reer 

Mr. H. Kenneta Rocers, Tren Crom, Wenallt-road, —a~ ~~ ati ay Se Gn fer oe — etna Rnabicenealanae rer of pl 
Rhiwbina, Cardiff, has been appointed representative for M m, heve recently completed and .despatehed' to J : : thee n 
Messrs. Mand C. Switchgear, Limited, Kelvinside Works, | Middlesbrough two very large foundry cupolas. When| Iron and Steel Trade.—Activity in the iron and steel 

gear, ’ , wages 
Kirkintilloch, Glasgow, in the South Wales and West o erected, they will be approximately 60 ft. high, the shell | trade of South Wales and Monmouthshire has been wo 
i f To 
England districts, commencing on Decembe 1 diameter being 8 ft., and the air-belt diameter 10 ft.| steadily maintained. Operations at the new Dowlais 
g , g r 2, 1935. y oud 
: They are for the Stanton Tronworks foundry and will} steel works of Messrs. British (Guest Keen Baldwins) - 

The London office of the Lerpzte Farr has been re- | be employed for continuous melting in connection with the | Iron and Steel’ Company, Limited roceed steadily, by 28 
moved to larger and more conveniently situated offices | manufacture of cast-iron pipes. end of interest is thé fact that 4 large $:ton mill motor satisf 
. _— — House, Rooms 426-8, High Holborn, Mrssxs. Tum Lonpon Evecrric Freo, Brighton-road, | armature is due to be delivered at the works this week. ane 
andon, W.C.1. 4 South Croydon, Surrey, have supplied a number of their | Reconstruction work at Ebbw Vale, it is hoped, will fu a 

Messrs. Vickers, Limrrep, Vickers House, Broadway, | self-sustaining switches for use on beard the Cunard- | shortly be in hand, and it is reported that steps are being tied 
Landon, 8.W.1, inform us that a era of hones White Star liner Queen Mary. taken by Messrs. Richard Thomas and Company, Limited, - = 
mve been made in the constitution of their board of . Ss . to re-o the Bryngwyn Works, Swansea. Pending the 

, P M ° ‘ARS, open, SP, ewy » M2 yg east: | 
directors and of those of their subsidiary companies Ry re gy re establishment of the new furnaces at Cardiff, iron ore Pe ops 
consequent on the death of Sir Mark W. Jenkinson and Ser H M. Wer Office and: 152 vans for H.M. Generel imports have been less active, but at Port Talbot imports . th a 
the acquisition by Messrs. Vickers, Limited, of the whole | post Office , r — continue to signify active conditions in the trade. lik ly 
of the share capital of Messrs. Vickers-Armstrongs, F de E oh - — 
Limited. Major-Gen. Sir John H. Davidson and Mr. F, Messrs, Werr Conrad N.V., Haarlem, Holland, en 
©. Yapp have been appointed to the board of Messrs, have recently booked a contract for a gold dredger — 
Vickers, Limited, while that of Messrs. Vickers-Arm. | destined for the Dutch East Indies. This will have an NOTES FROM CLEVELAND AND faenes 
strongs, Limited, as from January 1, 1936, will comprise | *1nual output of upwards of 2} million cubic yards. THE NORTHERN COUNTIES oy 
Commander Sir Charles Craven, R.N. (chairman and Messrs. Davey, PAXMAN AND Company (CoLCHESTER), : ae 
managing director), General Sir J. F. Noel Birch, Sir A, | Lowrrep, Standard Ironworks, Colchester, have received MippLesBRoveH, Wednesday. ne 
George Hadcock, Mr. F. C. Yapp, Mr. J. Callander and| an order for six Paxman-Ricardo hi ry oy « Diesel The Cleveland I Trade —R tly ad ed quota- ; | 
Mr. J. Reid Young. As from January 1, 1936, Sir Charles | engines, each of six cylinders, dovdeglng 5 b.h.p. at | tions for “Cleveland pig-iron are Gtaelig,' tani, indeed, = 
Craven will be chairman of Messrs. English Steel Cor-} 1,000 r.p.m., for installation in locomotives, which {buyers would readily pay them for substantial parcels " _ 
poration, in place of Colonel J. B, Neilson, and will retain | Messrs. F. C. Hisrerp anp Company, Limrrep, Park | for almost any delivery, but makers are not prepared to fally 
his office as managing director, and Mr. F. Pickworth | Royal, London, N.W.10, are building for Messrs. Consoli- | enter into further extensive contracts, and transactions sh y 
will be a director. dated Gold Fields for service in West Africa. are few and small. Makers have next to no iron stored ine 

Messrs. Morrars Commercta Cars, Luourep, are Messrs. Tue Vacuum Om Company, Luarep,| at their yards, and are disposing of their output as |t fdr el 
erecting a new factory adjoining their present works at | Caxton House, Westminster, London, 8.W.1, have, just becomes deliverable. Supplies to North of Englart beoks 
Adderley Park, Birmingham. The new extension will} Teceived an order from Messrs. Cunard White Star, | firms and to customers in Scotland are steadily mam- them 
have a floor space of upwards of 156,000 sq. ft., and will Limited, for the whole of the lubricating-oil requirements | tained, but, in some cases are hardly sufficient to satisfy ahead 
find employment for 1,500 additional workpeople. for the main propelling machinery ‘of the liner Queen | demands of users. Business with overseas buyers 's large 

"Ai Me Rigg A ‘i C. Mary. The first delivery of over 20,000 gallons for the | little heard of. Makers are not disposed to entertain ments 

MESSRS, }HE DE FIAVILLAND AIRCRAFT COMPANY, | initial requirements will be made on December 23. offers from abroad, and merchants find impediments to and a 
Limrrep, Hatfield Aerodrome, Herts, advise us that export trade as difficult as ever to overcome. Prices paar 
Mr. D. A. Adkins has ow left their employ, and that are based on No. 3 quality of iron at 70s. for local pur- ee 
publicity matters will ve dealt with by Mr. F. E. N. ‘ live i beyond iy 
St. Barbe, director and sales manager, and by Mr. Thom, BOOKS RECEIVED. Ty Der pledge Bee Falkirk 7 sd Sou 
assistant sales manager. : ‘ . 738 deli red we , — 

wm . | Die Berliner C ndbahn. By Dr.-Inc.E.n. J, Bous- 6 SEVERE to Laaguw. are ix 

Mr. Norman A. CoLtarp, who resigned his position ser. Berlin : ilhelm Ernst und Sohn. [Price in Hematite-—Fixed minimum prices for East-Coast chang 
= assistant general manager of Messrs. The Brush England 13:50 marks.) hematite pig-iron have not yet followed the upward works 
‘lectrical —~ vee ompany, Limited, Loughborough, | Zweitakt-Dieselmaschinen kleinerer und mittlerer Deistung.| movement in Cleveland pig quotation, but advance is in goo 
in April, and has since been representing Messrs. A. B. By Dr. Tecay. J. Zeman. Vienna: Julius Springer. | considered imminent. ‘Hematite makers are in a strony station 
Ljungstroms Angturbin, Stockholm, on special negotia- (Price 18 marks.) statistical position. Their output is absorbed, and their purehe 
tions im this country, has now joined the staff of Messrs. | \/otor Reeing and Record Breaking. \.By G. E. T. Eyston | light stocks are allocated for early use, It is difficult & mor 
Joux Tuomeson Water Tuse Borers, Liarep,| and Barr& Lyxpox. London: B.T. Batsford, Limi-|to place orders under present conditions. Efforts to resulte 
Wolverhampton, where he will be mainly concerned with ted. [Price 7s. 6d. net.] ‘ tempt producers to a for shipment abroad meet purpos 
sales Aeronautical Research Committee. Report for the Year| with little or no success, and they would not accept coke. 

Mr. A. W. Rorsvck, manager for the northern 1934-35. -London: H.M. Stationery Office. [Price ised market values for parcels of moment. Loca! 24s. to 
counties, for Messrs. Spectatuorp, Liurrep, Friern Park, le. 6d. net.) and other home consumption is likely to increase. As shire } 
North Finchley, London, N.12, has now been moted | The Surface Condenser. A Survey of Modern Condenser | yet quotations remain at the level of No. l grade of iron ITs. t: 
to the position of sales manager for Scotland, Ireland and Prachce. By B. W. Penvrep. ndon: Sir Isaac{at 7ls. for use on Tees-side, 72s. delivered to Tyneside. Yorks] 
the northern area. Pitman and Sons, Limited. [Price 8s, 6d. net.) 780. @d. delivered to various parts of Northumberland 178. 6c 
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and Durham, 78s. 6d. to the Sheffield area, and 74s. to 
Scotland. 

Foreign Ore.—Buyers and sellers of foreign ore are 
still disinclined to discuss new business, but imports 
under old contracts are heavy. Consumers are well 
placed as regards supplies, and merchants are holding 
off the market in the belief that prices will rise in the 
near future. 

Blast-Furnace Coke.—Higher prices than for a con- 
siderable time are realised for blast-furnace 
coke. Makers are taking a firm stand, and quote on 
the basis of good medium qualities at 20s. delivered to 
Tees-side works, but consumers who have to buy en- 
deavour to place orders on rather lower terms. 

Manufactured Iron and Steel.—There is continued 
increase of activity in the various branches of the semi- 
finished and finished iron and steel industries, and the 
further expansion of demand can be met only by enlarge- 
ment of the already almost record aggregate tonnage 
output. Re-rollers are calling for still larger supplies 
of semi-steel, and producers are likely to keep plant 
running at capacity for some time. Pan of 
structural steel, railway material, and shipbuilding 
requisites have substantial contracts to execute, and 
are booking more orders. Subject to the usual rebates, 
the principal market quotations for home consumption 
are: common iron bars, 91. 12s. 6d.; acking 
(parallel), Ss Genre ( red), 101.; steel billets 
(soft), 52. 12a. .; steel billets (medium), 7/1. 2s. 6d. ; 
steel billets (hard), 77. 128. 6d.; iron and steel rivets, 
ll. 10s.; steel boiler plates, 91. 58.; steel ship plates, 
8. 15s.; steel angles, 81. 7s. 6d.; steel joists, 8l. 15s. ; 
heavy sections of steel rails, 81. 10s. for parcels of 500 
tons and over, and 9/. for smaller lots ; and fish plates, 
12. 10s. Black sheets (No. 24 gauge) are Ill. 5s. for 
delivery to home customers, and 91. 10s. f.o.b. for ship- 
ment abroad; and galvanised corrugated sheets (No. 24 
gauge) are 131. 5s. for delivery to home customers, 
and 111. 10s. f.0.b. for shipment overseas. 

Scrap.—Searcity of iron and steel scrap is causing un- 
easiness, particularly as the shortage threatens to become 
more acute, ‘Works still endeavour to buy heavy steel 
at 52s. 6d., but merchants have to pay above that figure 
to implement their contracts. Heavy cast-iron is 
diffeult to buy at 52s. 6d., machinery metal is fully 
578, 6d., and light cast-iron is firm at 45s. 6d. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFYIELD, Wednesday. 

Iron and Steel_—In most sections of the local steel, 
machinery, and engineeri trades progress has been 
maintained. The faith which leading industrialists 
have in the future is reflected in the decision of one 
of the eity’s biggest firms to spend 750,000/. on works 
extensions. During the last few years this concern 
has spent over a million pounds on the modernisation 
of plant. During the last three years it has increased 
the number of its employees by 40 per cent., and its 
wages bill by 79 per cent. The general manager states : 
“To be in a position of paying out more than 9,000I. 
a week in extra wages and to increase individual earnings 
by 28 per cent. in that short time, is a source of great 
satisfaction to all of us who are part of the management. 
Two or three years ago we thought the casting of ingots 
of 175 tons was certainly a big job. Now, large three- 
furnace ingots are almost a weekly occurrence, and, in 
anticipation of still further demands for large forgings, 
we are considering making four-furnace ingots of at 
least 220 to 230 tons. 
to stand still, and must anticipate further demands 
rather than wait for them to come.” Other works are 
likely to follow this lead. Big business continues to 
be done in raw and semi-finished materials. The demand 
for basic-steel billets is exceptionally heavy, and producing 
furnaces are running to capacity. In addition, the call 
for acid steel tends to become more pronounced. Thx 
scrap market shows improvement. A better trade is 
being done in railway rolling stock, and local works 
have some valuable orders on hand. Makers of ship- 
building requisites are more actively employed. The 
recent improvement in the demand for ship plates has 
been fully maintained. Engineering departments are 
fully occupied, though complaints are heard that the 
shortage of highly-skilled workmen is holding up produc- 
tion at some works. There is a steady influx of orders 
for electrical equipment. Tool works have good order 
books, and many have sufficient work on hand to keep 
them employed at current capacity for several months 
ahead. Business in engineers’ small tools is exceptionally 
large on inland account. In addition, export require- 
ments are growing. There is a steady demand for heat 
and acid-resisting materials, while the output of stainless 
steel is well in excess of that of a year ago. The year's 
output is likely to constitute a record. 

South Yorkshire Coal Trade-—The inland market in 
most classes of fuel has been maintained ; more inquiries 
are in circulation. The export position shows little 
change. Industrial needs are heavy and iron and steel 
works are buying substantial tonnages. Steam coal is 
ingood demand, and railway companies, electric power 
stations, and “producing works are all increasing their 
purehases of fuel. The housecoal market has taken on 
& more lively appearance. The threat of a strike has 
resulted in many orders being placed purely for stocking 
Purposes. Business is steady) in furnace and foundry 
coke. Quotations are: Best branch handpicked, 
24s. to 268. ; Derbyshire best house, 20s. to 22s.; Derby- 
shire best brights, 17s. 6d. to 19s.; best screened nuts, 

‘s. to 188.; small screened nuts, I6s. to 16s. 6d.; 
Yorkshire hards, 17s. 6d. to 18¢.; Derbyshire’ hards, 
l78. 6d. to 188.3 rough slacks, 9s. to 10s.; and nutty 
Slacks, 8s. to 9s. 


In our business, we cannot afford | 





NOTES FROM THE, NORTH. 
Gtascow, Wednesday. 


NOTICES OF MEETINGS. 


Nortua-East Coast Instrrution oF ENGINEERS AND 





Scottish Steel Trade.—Active conditions are still | SuipsumpERs.—To-night, 6 p.m., The Mining Institute, 
general in the Scottish steel trade and there is a/| Neville Hall, Newcastle-upon-Tyne. ‘The Theory of 


steady flow of orders for material of most kinds. Heavy 
material for shipbuilding purposes is freely specified, 
and as the tonnage required during the next few months 
is considerable a ches = output is assured well into the 
spring. Engineers on the whole are fairly busy and a 
good demand exists for constructional steel. Home 
consumers are naturally the main buyers, but export 
orders have been rather more numerous of late and 
inquiries tend to show that some overseas buyers have a 
fair amount of business to place. In the black steel- 
sheet trade the position has varied little and a steady 
demand is being experienced for the heavier grades; 
particularly from motor-car manufacturers, who are 
extremely busy at the present time. There is not so 
much business going through for light sheets and export 
orders are not very plentiful. Prices all round are very 
firm, and as raw materials have been advancing recently 
an increase in manufactured steel would not come as @ 
surprise. The following are the current market quota- 
tions: Boiler plates, 9l. 5s, per ton ; ship tes, 81. 15s. 
per ton ; sections, 8. 7s. 6d, per ton ; -steel sheets, 
+ in., 81. 15s. perton, and No, 24 gauge, in minimum 4-ton 
lots, 111. 5s. per ton; and galvanised co: ted sheets, 
No. 24 gauge, in minimum 4-ton lots, 131. 5s. per ton, 
all delivered at Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade the improved state continues and 
order books have been filling in an eneouragi 
manner, with the result that producers.are fairly w: 

laced for business at present. The re-rollers of steel 

rs report a steady demand and active conditions rule 
at most works. Prices are firm and are as follows :— 
Crown bars, 91. 15s. per ton for home deli , and 
9l. 5s. per ton for export; and re-rolled steel bars, 
8l. 12s. per ton for home delivery, and 71. 10s. per ton for 
export. 


Scottish Pig-Iron Trade.—No change has taken place 
in the state of the Scottish pig-iron trade over the 
week and the current output is being steadily taken up, as 
conauanats have a small stocks on hand. The 
demand from stee is exceedingly -good, while 
that from the foundries is increasing, but shows 
little or no improvement. The following are the current 
market quotations: Hematite, 73s. 6d. per tom, and 
basic iron, 708. per ton, both delivered at the steel works : 
and foundry iron, No. 1, 76s. 6d. per ton, and No. 3, 
74s. per ton, both on trucks at makers’ yards. 


Scottish Pig-Iron Shipments.—The shipment of 
Scottish pig-iron from Glasgow Harbour for the week 
ending last Saturday, November 23, only amounted to 
112 tons. Of the total, 80 tons went overseas and 32 tons 
coastwise. During the corresponding week of last year 
the figures were 30 tons overseas and 25 tons coastwise, 
making a total shipment of 55 tons. ° 


Shipbuilding.—Messrs. Coast Lines, Limited, are 
placing orders for two cargo ips. and one of these 
will be built by Messrs. Ardrossan Dockyard, Limited, 
Ardrossan, and the other by Messrs. Henry Robb, 
Limited, Leith. Both these firms have already received 
orders from Messrs. Coast Lines, Limited. The vessel 
to be built at Ardrossan will have a single screw and the 
propelling machinery will be oa by Messrs. John G. 
Kincaid and Company, Limited, Greenock. The Leith 
vessel will be a twin-screw and be fitted with two sets of 
Polar-Diesel engines, each developing 500 h.p. She will 
be 200 ft. in length, 34 ft. in beam, and approximately 
14 *‘. in depth, and have a deadweight carrying ity 
of 1,00 tons. The euxiliary i for the 
above vessels, ing of six sets of Paxman Diesel 
engines, will be supplied by Messrs. Davey, Paxman and 
Company, (Colchester), Limited, who have supplied all the 
auxiliaries for the motorships built for aon. Coast 
Lines, Limited. 

Steel Works Extension Scheme.—Since the adoption by 
this country of a scheme of import duties, and the 
agreement reached between the British steelmakers and 
the Continental Cartel restricting the tonnage of steel 
material to be imported into Britain annually, there 
has been a marked shortage of semi-finished material. 
Home manufacturers being unable to cope with the 
current demand for semis, the British Iron and Steel 
Federation lately arranged for an extra tonnage from the 
Continental Cartel. Recently it was mentioned in this 
column that arrangements were being made to tackle 
the problem of the short of semis, and now it may be 
stated that Messrs. Colvilles, Limited, have completed 
their plans for a big extension scheme at their works at 
Glengarnock, where the increase in output of semi- 
finished material—sheet-bars, slabs, and_billets—will 
just about double the works’ output and bring it up to 
about 5,000 tons of steel material a week. The new 
plant to be installed will be the most up to date possible, 
and it has been designed for economical production in 
all respects. This extension, which will mean an outlay 
of nearly a quarter of a million pounds sterling, will 
take the best part of a year to complete. 








Mu t1-Speep GearED Morors: ERRatum.—We regret 
that in the article on ‘“‘ Multi-Speed Motors,” 
which appeared on page 562 of our last week's issue, it 
was stated that although gear-changing could be effected 
while the machinery was running, pole-changing could 
only be carried out with the unit at rest. Actually, 
it is pole-changing that can be effected with the ma- 
chinery running, while to operate the gear lever the 
mechanism must be first stopped. 


the Bulbous Bow and its Practical Application,” by 
Mr. W. C. 8. Wigley. 

INSTITUTION OF M#CHANTCAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate, 8.W.1, Extra General Meeting. 
Twenty-Second Thomas Ha Lecture. ‘ Muscles 
and Nerves: The Maintenance of Posture, the Develop- 
ment of Power and the Transmission of Messages in the 
Body,” Professor A. “V. Hill. »North-Eastern Branch : 
Wednesday, December 4, 6.30 p.m., The Mining Institute, 
Neville Hall, Newcastle-upon-Tyne. Lecture: ‘ The 
Technical Peculiarities of the Liner Noimandie,’’ by 
Mr. J. Marie, to be delivered by Mr. P. de Malglaive. 
Scottish Branch: Thursday, December 5, 7.30 p.m., 
The Royal Technical College, Gl w. “* The Machining 
of Heavy Forgings,’ by Mr. W. Locke. Institution : 
Friday, December 6, 7 p.m., Storey’s-gate, 8.W.1. 
Informal Meeting. “Industrial Applications of Dia- 
monds,”’ to be introduced by Mr. ? E. van Moppes. 
Scottish Branch: Friday, December 6, 7.30 p.m,., The 
Heriot-Watt College, Edinburgh. ‘‘ Damping Influences 
in Torsional Oscillations,” by Professor W. Kerr and 
Dr. J. F. Shannon. 

Royat Instrrution.—To-night, 9 p.m., 21, Albemarle- 
street, W.1. ‘“‘ The Size and Age of the Universe,” by 
Professor Sir James Jeans. Monday, December 2, 5 p.m. 
General Meeting. 

INsTITUTION OF EtxcTRIcAL ENGINEERS.—South- 
Midland Centre: Monday, December 2, 7 p.m., The 
James Watt Memorial Institute, Birmingham. ‘“ Con- 
siderations in the Design of a High-Fidelity Radiogramo- 
phone,” by Mr. W. J. Brown. Mersey and North Wales 
(Liverpool) Centre: Monday, December 2, 7 p.m., The 
University, Liverpool. (i) “The Breakdown of Cables 
by Thermal Instability,”” by Dr. L. G. Brazier. (ii) ‘‘ The 
Breakdown Mechanism of Impregnated Paper Cables,” 
by Dr. D. M. Robinson. Wireless Section: Tuesday, 
December 3, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Section Meeting. ‘“ The Acoustical Design of 
Broadcasting Studios,” by Messrs. H. L. Kirke and A. B. 
Howe. Hast Midland, Sub-Centre: Tuesday, Decem- 
ber 3,°6.45 p.m., The College, Loughborough. “ Circuit 
Interruption. and Protection from Surges,” by Mr. F. H 
Clough. North-Western Centre: Tuesday, Dapeisber 3, 
7.15 p.m., The Engineers’ Club, Albert-square, Manches- 
ter. ‘‘ Recent Progress in Induction Motor Construc- 
tion,” by Mr. L. H. A. Carr. Institution: Thursday, 
December 5, 6 p.m., Savoy-place, Vietori bankment, 
W.C.2. i Meeting. ‘‘ Modern Developments 
in Railway Signalling,” by Major L. H. Peter. Meter 
and Instrument Section: Friday, December 6, 7 p.m., 
Savoy-place, Victoria-embankment, W.C.2. “‘ The Mea- 
surement. of Large Supplies of Electrical Energy for 
Costing Purposes,” by Messrs. W. Casson and A. H. 
Gray. 

InstrruTIon oF Crvit EnctneeRs.—Tuesday, Decem- 
ber 3, 6 p.m., Great George-street, S.W.1. Ordinary 
Meeting. “ The Energy-Output of the Coal-Miner,” by 
Professor K. Neville Moss. Manchester and District 
Association ; Wednesday, December 4, 6.45 p.m,, The 
Manchester Literary and Philosophical Scciety, 36, 
George-street, Manchester. “The Goyt Valley Supply 
for the Stockport Corporation Waterworks,” by Messrs. 
F. E. Turner and R. D. Robinson. 

Instrrogion or ENGINEERS AND SHIPBUILDERS IN 
ScorLanD.—Tuesday, December 3, 7.30 p.m., 39, Ehm- 
bank-crescent, Glasgow, C.2._ General my + * Elec- 
trification of Glasgow District Subway,” by Mr. W. R. 
Bruce. 

InstiTuTION oF AUTOMOBILE ENGINEERS.—Tuesday, 
December 3, 7.45 p.m., The Royal Society of Arts, 18, 
John-street, Adelphi, W.C.2. General Meeting. ‘‘ The 
General Question of Supercharging,” by Mr. Oliver 
Thornycroft. 

For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 











E.ecrriciry Suppry 1 Catcurra.—Messrs. The 
Caleutta Electricity Supply Corporation, Limited, 
Victoria House, Vernon-Place, Bloomsbury-square, Lon- 
don, W.C.1, inform us-that 194,653,037 units were sold 
during the nine months ending September 30, as com- 
pered with 170,060,014 units during the corresponding 
period of 1934, representing an increase of 24,593,023 
units, 





British STANDARD SPECIFICATION FOR MICANITE.— 
The British Standards Institution, 28, Victoria-street, 
London, 8.W.1, has recently published a specification for 
micanite for commutator separators, bearing the No. 
626-1935. It is pointed out that during recent years 
there has been a steady and appreciable reduction 
in the size of mica splittings employed in the manu- 
facture of all classes of micanite. In order to safeguard 
the purchaser, it is laid down in the specification that 
not less than a given pro ion of the splittings in 
a sample of stated size shall have # rectangular area of 
} sq. in., or over, this figure taking account of break: 
during manufacture, &c. This requirement, together with 
a stability (tendency to slippage) test under heat and 
pressure, and an electric strength test, hot, should 
provide a commutator micanite of satisfactory com- 





mercial quality, though it is pointed out that it will 
|not be the best that can be made. Copies of the 
specification, price 2s. 2d. post free, may be obtained 
from the BSL. Publications Department, at the above 
address. 
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THE ROYAL METEOROLOGICAL | — Isles, December, 1933, to November, +e by 

SOCIETY | Messrs. J. Edmund Clark, Ivan D. Margary and C. J. P. 

° |Cave. The authors said that 1934 fell little behind 


THE opening meeting of the Royal Meteorological | 1933 in favourable weather conditions, although this 
Society for the present session was held on Wednesday, | was less marked in the yearly totals. The better 
the 20th inst., in the Society’s rooms, South Kensington, | distribution of rainfall usefully reacted against the 
Lt.-Col. E. Gold, D.S.O., F.R.S., the President, being | droughts. The relatively favourable conditions in 
in the chair. The following papers were read and | northern districts were even more pronounced. The 
discussed : — “ Suriace Resistance in Atmospheric | normal twenty days lateness of Scotland N. over 
Flow,” by Dr. R. C. Sutcliffe. The paper stated that | England 8.W. fell to nine days, while all parts south 
the formula for surface resistance to atmospheric | of the Humber were three days late. For the first 
flow, F = pk V,*, where V, was the velocity of the| time in forty-four years the isakair table showed all 
surface wind, p the density, and & a non-dimensional | Scotland and N.E. England early, nearly all the rest of 
constant, had been proposed by G. I. Taylor, on an/ Britain being late. Insect and bird tables confirmed 
analogy with flow in pipes. In pipes, the value of &| this. 
was 0-004, and Taylor gave a mean value of 0-0025 “Temperature Changes Over Short Distances as 
for & in the case of flow of air over the ground. In the|Shown by Records in the Edinburgh District,” by 
paper, the value of k was deduced from actual observed | Mr. M. T. Spence. In this paper temperature records 
distributions of wind velocity at different heights, | for six meteorological stations in and around Edinburgh 
obtained by pilot balloons, no assumption being made | were examined and some of the differences in the records 
about the nature of eddy viscosity. The mean value | discussed in relation to topographical and other features 
of the locality. It was found that, in summer, at 
the time of maximum temperature, the vertical 
gradient of temperature in a valley might average 


of k so deduced was 0-006 over land, and 0-0004 
over the sea. 
* Report on the Phenological Observations in the 














AT THE COMMERCIAL VEHICLE EXHIBITION. 








2-Ton CHassis; Messrs. VAUXHALL 
Motors, LIMITED. 
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some four times the dry adiabatic “ lapse-rate.” 
Rather big temperature differences were also found 
between the coast and a valley some four miles inland. 
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HOME PRODUCTION OF OIL. 


THE chemical production of oils from carbonaceous 
materials seems always to be a subject of remarkable 
interest alike to the expert and to the non-technical 
reader of the newspapers. It is only necessary for 
the announcement to be made that a new process 
has been devised for the production of oil from coal 
for it to be assured of public support to an almost 
embarrassing extent. This enthusiasm is at first 
sight a little surprising in view of the over-production 
of petroleum throughout the world. There is no 
sign of any diminution of the world’s petroleum 
resources ; the price at which the spirit can be 
produced at the wells is exceedingly low; there is 
no dearth of transport to bring it from the wells to 
the consumer’s doorstep. The expert may recognise 
the potential difficulties confronting nations that 
have to import petroleum in times of international 
strife, but it is doubtful whether that aspect of the 
subject really interests the investor. To some extent 
the chemical production of oil is an expression of 
economic nationalism, but that would hardly per se 
induce the flow of private capital in the direction of 
oil-from-coal enterprises. The only reasons for the 
movement of capital are the fear of loss or the 
hope of gain. Undoubtedly, many people, noting 
the large and growing world consumption of liquid 
fuels, have convinced themselves that processes 
and installations for the synthetic production of oil 
have now, and will have for the future, a wide field 
of usefulness and possess financial attractions. The 
profitable production of oils by synthetic processes— 
in which general term are here included processes 
based on the carbonisation of coal—under present 
conditions has definitely been shown to depend upon 
protection of the home industry by tariff. Tariffs, 


that happens to be in office at a particular time. 


however, are apt to be uncertain and may vary in| developments up to the year 1931. 
their incidence with the colour of the Government | a most important step was taken ; the I. G. Farben- 
industrie, the Standard Oil Company, and Imperial 
It seems certain that there will be an oil tariff in| Chemical Industries, merged their patents and 
this country for a good many years to come, and| arranged to pool their knowledge. The Royal- 


attempt to found a British synthetic fuel oil industry. 

There are two primary methods by which oil may 
be produced technically. One is based on the 
carbonisation of coal; the other on chemical 
reactions to which coal or its derivatives are sub- 
mitted. The production of oil by carbonisation of 
coal may be dismissed in a few words. The maximum 
yield by straight carbonisation is of the order of 
20 gallons of crude oil, containing a high percentage 
of pitch per ton of coal carbonised. Admittedly 


580 | much of this tar or oil can be converted into light 


spirit by hydrogenation, but only at a considerable 
additional cost. The fact is that no carbonisation 
process, whether conducted at low temperatures or 
at high temperatures, can be operated profitably 
upon the returns from the oils alone ; the coke (or 
gas) must always be deemed the principal product, 
the oils the by-product. A sub-class of this method 
is also known by which coal mixed with oils, 
generally of high boiling point, is submitted to 
carbonisation. The conditions for success in this 
instance are in no wise different from those governing 
the carbonisation of coal alone. The yield of addi- 
tional oil is small and even though it may be appreci- 
able, is too small to permit of successful working 
unless the coke, and in some instances the gas, can 
be sold at a good price. It is noteworthy that in 
his paper delivered on November 22 before the 
Institute of Fuel on ‘The Development of Coal 
Hydrogenation by Imperial Chemical Industries, 
Ltd.,”’ Mr. K. Gordon states that: ‘‘ Tar and pitch 
scarcely give any light oils at all upon cracking, 
but decompose almost entirely to coke and gas. 
The proposals that are frequently made for the 
production of petrol from tars and tar oils by 
cracking are unlikely to succeed commercially 
because of the small production of light spirit.”’ 

The paper just referred to, while not remarkable 
for any wealth of technical or scientific information, 
undoubtedly unfolds a striking picture of the energy, 
efficiency and enthusiasm with which Messrs. 
Imperial Chemical Industries, Limited, have pursued 
the process of the production of oil by coal hydro- 
genation, some review of which efforts was given 
in our issue of October 25 (page 440 ante), when we 
gave an account of the Billingham plant. Mr. 
Gordon’s story should serve as a warning to 
those who propose to undertake the development 
of “ oil-from-coal”” processes, whether personally 
or as investors, in that it demonstrates in some 
measure the difficulties with which they will be 
faced. Before any industrial exploitation of hydro- 
genation could begin some fifteen years of research 
were necessary. This research was undertaken by 
Bergius in the face of the considerable difficulties 
and discouragements which he graphically described 
when delivering the Melchett Lecture before the 
Institute of Fuel last year; these experiments took 
the process from the laboratory stage up to the 
small technical plant. The further technical develop- 
ment abroad was due to the I. G. Farbenindustrie, 
which, working on brown coal and tars, made import- 
ant technical advances, notably the discovery of 
catalysts immune from sulphur poisoning and the 
division of the process into liquid and vapour phase 
stages. Later, this company formed a joint company 
with the Standard Oil Company (New Jersey), 
and through this firm the process has been applied 
to the hydrogenation of petroleum products, While 
independent developments were afoot in Germany 
and America, the original Bergius process was under 
investigation by the Fuel Research Board and 
Messrs, Imperial Chemical Industries, Limited, in 
this country, where it was necessarily applied to 
coal. Following many years’ work at the Fuel 
Research Station and two years’ work at Billingham, 
it was decided to erect at the iatter a pilot plant 
to treat 10 tons of coal per day. Upon the results 
of this installation costs were calculated which 
served as a guide for the future development of the 
process. A 60 per cent. yield of petrol from coal 
was ascertained, this being a distinct advance on 
figures previously believed possible. This carried 
In that year 








for this reason alone}it has been found possible to | Dutch-Shell group joined this pooling company and 
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arrangements were made for the products to be 
marketed through the great oil companies. So 
matters in this country remained until 1933, when 
the Government announced the British Hydro- | 
carbon Oils Production Bill, which guaranteed | 
protection by taxing imported oil. Immediately | 
following this announcement, Messrs. Imperial 
Chemical Industries decided to install a commercial 
hydrogenation unit to produce 100,000 tons of 
petrol a year, this figure being later increased to 
150,000 tons. The total expenditure has been 
5,500,000/., the result being the plant recently 
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control one by one of all the great processes by 
which coal is utilised for the production of light 
and power. Instancing the gas and electric indus- 
tries, he warned the coal-owners that their position 
would have been very different if they had acted 
as purveyors of heat in all its forms and not of 
coal only. If Mr. Gordon’s paper serves no other 
purpose, it should convince everyone that hydro- 
genation of coal at the pithead is impossible— 
not only on account of the high capital costs 
involved, but also because of the strong strategic 
position which Messrs. Imperial Chemical Indus- 


described. This bald account gives no indication | tries have secured, and thus, though hydrogenation 
of the immense amount of research work that has | of tars at the coke oven may be another matter, one 
been necessary before so large a scheme could be | more great industry based on coal has now slipped 


brought to fruition with some real chance of success ; 
between 1927 and 1933 no less than 1,000,000/. 
was expended in research work by Messrs. Imperial 
Chemical Industries, Limited. The results of this 
work have not been published, but are reserved for | 
the use of the four international companies that 
have pooled their resources. As the result of these 
researches the reaction vessels have been redesigned 
and it has been found unnecessary to resort to 
external heating, presumably on the basis of the 
system of operation worked out by the Fuel Research 
Board. The value of tin as a hydrogenation catalyst 
has been discovered. The range of coals that can be 
treated successfully has been much increased by 
the use of coal cleaning coupled with the discovery 
of the value of addition of hydrochloric acid into 
the reaction vessel to neutralise the residual ash. 
This last discovery could not be used until the 
further discovery had been made of a method of 
neutralising the hydrochloric acid in the vapours | 
leaving the convertor before cooling. In spite of 
the valuable results of these researches, results 
which, in Mr. Gordon’s words “ put the hydro- 
genation of bituminous coal on an absolutely sound 
practical basis,” it is stated that “work in the 
laboratories is still continuing and doubtless will do 
80 for many years.” 

What, it may be asked, is the result of all this 
effort ? The effect of the tariff protection will be 
presumably that if the present installation continues 
to work with a reasonable measure of success, with 
fair freedom from accidents, and so forth, sufficient | 
profit should be made before the protection will be | 
withdrawn, should this ever happen, to prevent | 
any serious losses falling upon the sponsors of the | 


Nevertheless, the insistence upon the | 








scheme. 
importance of the governmental 
Mr. Gordon's paper shows clearly that at present 
prices at which tax-free petrol could be imported 
into this country the cost of operating the hydro- 
genation process is too great for commercial success. 
Obviously, if the process is to become a sound and 


protection in 


economic one under all circumstances, the object | 


must be to find means whereby operating costs 
ean be decreased considerably. Whether the further 


| ing through detached built-up areas on which there 


}use, controlled by 24 different authorities, while 





research to be undertaken will do this or not remains 
to be determined. 
hope in this respect may be judged from certain 
references in Mr. Gordon's paper. For example, 


. » is not without | *~ 
That the future is not withou | Government funds. As far as these grants are con- 


|cerned, it is hinted that the standard should be 


away from the coal-owners for ever, this time into 
the control of the chemical industry. Whether 
hydrogenation will hold its own, however, depends 
upon many things other than the cost of production. 
There is, for instance, the question whether the 
lower-priced Diesel oil may oust petrol. Many are 
almost prepared to answer this in the affirmative. 
Again, synthetic methyl alcohol, or the light hydro- 
earbons produced by the Fischer process, may 
ultimately prove more popular and cheaper than 
hydrogenation oils. Only time can answer these 
questions, and meanwhile Messrs. Imperial Chemical 
Industries are to be congratulated on a magnificent 
piece of chemical and engineering development work, 








THE IMPROVEMENT OF STREET 
LIGHTING. 


THE ostensible object of the Interim Report* of 
the Departmental Committee on Street Lighting, 
which has now been published by the Stationery 
Office, is to relieve lighting authorities of any un- 
certainty they may feel in arranging the terms of 
new contracts. Its more important and valuable 
effect is, however, to call attention to the fact 
that these same authorities hold very different 
views on what constitutes adequate illumination 
on main traffic routes, a term that is defined as 
including all roads forming an approach to or 
traversing important centres of population, or pass- 


is appreciable pedestrian traffic. Thus, on 31-8 
miles of heavily-trafficked Class I road, lying within 
one county, of which 21-6 miles are in built-up 
areas, there are 19 different lighting systems in 


in some built-up areas there is no lighting at 
all. On a modern arterial road near London there 
are 27 varying standards of lighting, from reason- 
able adequacy to none at all,in 13 miles, and five 
authorities contro! the lighting of four miles of route. 

An obvious deduction is that the present system 
of administration does not provide either uniformity 
or effectiveness, though the Committee throw on 
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that it would be well fer the’ problem to be fully 
stated before any widespread or costly attempts to 
solve it are put in train. 

Attention may, however, be directed to. certain 
technical aspects of the question, especially as these 
are of general application... Though the effect’ of 
bad lighting on accidents isnot easy to determine, 
it seems clear that patchiness may be worse than 
no lighting at all. The standard recommended, as 
providing adequacy, has already been mentioned, 
and this is associated with Class F of the British 
Standard Specification, which lays down a roadway 
illumination of 0-05 foot-candle—a by no means 
excessive figure. It is, however, pointed out that 
there is some difference of opinion whether uni- 
formity or non-uniformity of road surface bright- 
ness is more conducive to visibility when coupled 
with the effects of glare, and whether the brightness 
factor can be expressed quantitatively. To deter 
mine these points, half-a-mile of a straight and 
reasonably flat length of road has been lighted in 
such a way that all the important factors can be 
varied and subsequently it is hoped to carry out 
similar trials on bends, gradients and road junctions. 
The results will be awaited with interest and it is 
significant of the complication of the subject that 
such investigations should be necessary in the 
“ present. state of the art.” 

Pending the promulgation of a code, which shall 
be suitable in all respects for traffic routes, it is 
recommended that the light available should be so 


employed as to produce the maximum contrast 


| between the object to be viewed and its background, 


without undue glare, and the lamps should be 
mounted at a height of 25 ft., with an overhang of 
6 ft. Their positioning should also be studied with 
a view to securing the best visibility, rather than 
uniform spacing, though normally the distance 
between them should not exceed 150 ft. Single-side 
lighting should be avoided, except at bends, and at 
these places should be placed on the outside of the 
curve, its effectiveness being stimulated by the 
use of artificial backgrounds and white kerbs. 
Excessive glare must be avoided, but this can be 
done by the use of suitable fittings. An important 
point, to which attention is rightly directed, is 
that there should be an easy gradation from the 
standard of lighting adopted for traffic routes to that 
obtaining in side streets and at the junction between 
lighted and unlighted sections. Road surfacing 
materials of a light colour and of good reflection 
characteristics, should be used where: possible, and 
the nature of’ the materials available for road 
surface and dressing should be taken into account 
| in designing lighting installations. 

It will, therefore, be seen that lighting authorities 
are provided with plenty of material on which to 
base an adequate specification even without waiting 
for the final report. 





their witnesses the responsibility of suggesting that 
these desiderata should be met by grants from 
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|such as to enable drivers to proceed at a speed of 





the plant has been laid out to provide maximum 
flexibility for additions and alterations so that as 
the various limitations to output become apparent 
in operation they can be corrected and “ doubtless 
the Billingham plant will finally have an output 
considerably in excess of the present one.” The 
efficiency of conversion has already been raised 
above the 60 per cent. mentioned previously as 
being an improvement on earlier practice. The coal 
consumption seems capable of being reduced. 

Mr. Gordon rightly reinarks upon the advantages 
of the international pooling of information and 
issues a warning that the patent position is now 
very strong. He suggests that apart from this 
position, “ it would seem imprudent to attempt to 
operate independently when there are available 
such great accumulated practical experience and 
technical resources as are possessed by the consti- 
tuent companies of the International Hydrogenation 
Patents pool.” 

Much has been written from time to time upon 
the possibility of installing hydrogenation plants at 
the collieries and suggestions to that end have been 
put forward in South Wales. Sir John Cadman, 
two years ago, showed how the collieries had lost 


30 m.p.h. without headlights, and that the cost | 
| of anything in excess of this should be borne wholly | 
| by the local authority. The total annual cost of 
| maintaining and providing such lighting is esti- 
| mated to be from 3001. to 4001. per mile, which is | 
approximately 75 per cent. of the average cost to | 
County Councils of the maintenance of Class I roads | 
throughout the country. 

The question may well be asked whether the 
community should be saddled with so heavy a 
charge solely to enable motor traffic to proceed at 
the legal speed, or whether it would not be more 
equitable, not to speak of being cheaper, for each 
vehicle to provide its own illumination. In stating 
| the problem in this way, the Committee, in fact, 





| street lighting has other objects than the convenience 
} and safety of road users, though they prefer to post- 
| pone the consideration of how these objects may be 
| obtained to a later report. For the moment, there- 
fore, farther comment is undesirable, except to say 


* Departmental Committee on Street Lighting. Interim 
| Report. London: H.M. Stationery Office. [Price 3d. 
| net.] 


At the end of last week the London Passenger 
Transport Board announced that they were seeking 
powers during the forthcoming session of Parliament 
to extend certain lines of the Underground system 
in the east and north of London. The scheme 
generally was discussed in ENGINEERING of June 14, 
when the proposals were outlined by the Chancellor 
of the Exchequer, but some further details are now 
javailable. In East London it is proposed to extend 
| the Central London railway from its terminus at 
| Liverpool Street to Stratford and thence to build 
a new line to Leyton. From Leyton to Leytonstone 

the Central London trains will run over the London 
and North Eastern Railway tracks, which will also 
be electrified. A new line will also be constructed, 
via North Ilford, between Leytonstone and Newbury 


do themselves an injustice, for they recognise that | Park. where it will be comnected with the London 


} and North Eastern’s Grange Hillloop. New stations 
| will be built at Bethnal-green, Mile End, Stratford, 
| George-green, Red House and North Ilford, Inter- 
| change facilities will be provided at Stratford with 
the London and North Eastern Railway's Shenfield 
| service, which, it will be recalled, is also to be elec- 
| trified. The platforms of the existing stations on 
ithe Central London Railway will be extended to 
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accommodate eight-car trains. In North London 
the Highgate tube is'ta be extended to East Finchley, 
where it will join the London and North Eastern 
Railway’s High Barnet and Edgware branches. 
These will be electrified, so that it will be possible to 
run through trains to the City and West End. There 
will be a new station on this line, at. Highgate 
(L.N.E.R.), where. interchange facilities. ,will be 
provided for passengers from the Alexandra Palace 
branch. A connection will be built. between the 
London and North Eastern Railway’s electrified 
lines and the City tube at Finsbury Park, and at 
Edgware a joint station serving both the Board’s 
line and the London and North Eastern Railway will 
be constructed. Powers will also be sought to 
lengthen’ station platforms on the Bakerloo line to 
accommodate eight-car trains and to provide escala- 
tors at Earls-court, South Kensington,and Edgware- 
road. Moreover, it is hoped to extend trolley ’bus 
working over 52 miles of route in addition to the 
166 miles already operating by this method or 
authorised. Further Bills empowering the London 
and North Eastern Railway and the Great Western 
Railway to carry out their part of the scheme fore- 
shadowed by the Chancellor may shortly beexpected. 


THe ExvxcrricaL INDUSTRY AND THE DISTRESSED 
AREAS. 


The formal proceedings at the Annual Dinner of 
the British Electrical and Allied Manufacturers’ 
Association, which was held at the Connaught 
Rooms, London, on Thursday, November 21, began 
with a tribute to the late Mr. D. K. Dunlop. The 
Earl of Derby, who presided, said that he could not 
say much about the details of Mr. ‘Dunlop’s work, 
but could speak of him as a personal friend: Mr. 
Dunlop had seen the Association grow up» from 
infancy and had played a great part in its develop- 
ment and in that of the World Power Conference. In 
proposing the toast of ‘‘ The Electrical Industry,” Sir 
Harry McGowan said that many million pounds had 
been invested in a national system of electricity pro- 
duction and they could not therefore object to the 
expenditure of similar large sums on the necessary 
remedial action in the Distressed Areas. In this 
connection it seemed that the resources and personnel 
of the existing development councils were inade- 
quate. It was essential that commercial research 
into the suitability of various areas for different 
manufactures.should be undertaken and that the 
personnel should be strengthened by seconding 
one or two men to each area from the Civil Service, 
and also’ by inducing industrial firms or associations 
to iend qualified men to explore the specific possi- 
bilities. As regards finance, he suggested the forma- 
tion of a company in each area with resources raised 
publichy on a Government guarantee. A cash 
contribution from the Government might also be 
considered, , Such ideas might be thought revolu- 
tionary, but desperate ills required desperate 
remedies,,. In reply, Mr. V. Z. de Ferranti said that 
the electrical industry had given employment to 
340,000 people and 600,000,000/. of capital. The 
Committee on distribution, over which Sir Harry 
was presiding, could not fail to make a report of 
great value, which would receive general support. 
Their Association had grown out of insane compe- 
tition,'which in turn arose from a lack of confidence 
that had been largely fostered by the purchaser. 
Those times were over and they were well aware 
of the need of supplying good apparatus at economic 
prices, so that all branches of the industry could go 
forward togéther. It was important that any new 
legislation should encourage new ideas, for electricity, 
now entered ‘into every phase in our life.» He hoped 
that the electrification of railways, in which the 


Figs. 33* and 34, page 586, show two sample. records 
sphere at, heights which vary with the frequency of 


of the year. 
calibrated at the beginning and end of each minute’s 
record, to serve'as a scale of effective height, and 
three reference lines providing a scale of ireqnency 
are also imposed on the records, 


of power in all sorts of ways and enable them to 
obtain a unique cross-section of American life at 
the start: of a presidential campaign, Mr. J. A. 
Hirst proposed ‘‘ Our President,’’ and the Earl of 
Derby, in reply, said that hard-headed business men 
had got; to think hard and well im the present 
emergency in order that some scheme might be 
devised which would bring back something equi- 
valent to prosperity to!) many of those in the 
distressed areas. 








THE NATIONAL PHYSICAL 
LABORATORY. 


(Concluded from page 518.) 
Rapio DEPARTMENT. 


Propagation of Waves, Structure of the Ionosphere. 
—The combination, some two years ago, of the 
wireless researches in at Teddi and at 
the Radio Research Station at Slough has been 
remarkably successful judged by the volume and 
variety of the work at present in hand. The 
improved facilities now available in the form of 
experimental stations situated at considerable 
distances apart—one is at Leuchars in Fifeshire— 
are —proving of the utmost value in the study of 
problems associated with large-scale radio trans- 
mission and reception, and it is evident from the 
published accounts of current and recently com- 
pleted experiments that knowledge, at once of 
purely scientific importance and of commercial 
and public utility, is being accumulated over a 
rapidly extending field. The design and develop- 
ment of special apparatus for research purposes 
play an essential part in the activities of the Radio 
Department, and contribute very materially to the 
extent and rapidity of successful achievement. 

A notable example in this respect-occurs in the 
automatic methods of controlling the operation and 
recording the results of the transmitter and receiver 
which are used for studying the ionosphere by sound- 
ings at vertical incidence. By a recent modifica- 
tion, the transmitter can now be made to emit 
waves of which the frequency is automatically 
varied, slowly and uniformly, over a range of 
10 kilocycles on either side of various predeter- 
mined mean frequencies. The tuning condenser of 
the emitter is continuously driven so as to cover 
one cycle of frequency variation per minute. The 
single tuning control of the receiver is also con- 
tinuously driven, the motors in each case being of the 
self-synchronising type. A cam‘in the drive to the 
receiver conforms the tuning s¢éale of ‘the latter 
to that of the transmitter andthe two instruments 
are thus kept in continuous tuned adjustment. By 
means of a timing device, the Whole apparatus is 
switched on at half-hourly intervals: In the course 
of two minutes, the emitter and receiver are brought 
in tune with one another. Then the record at the 
receiving set, which appears on the screen of a 
cathode-ray oscillograph, is automatically |photo- 
graphed .by.a camera which is started and run 
with its shutter open for one minute, and finally the 
entire apparatus is automatically brought to rest 
until the time for the next record has elapsed. 


of vertical incidence waves reflected from the iono- 


the waves and with the time of day and the season 
The time base of the oscillograph is 


Continued experiments with this equipment are 


Southern Railway had-played a pioneer réle, would 
» extended to Manchester and other northern 
Lieut.-Colonel R. Ki Morcom, in proposing 
the toast of ‘ Our Guests,” said that from the time 
when the Association had stood “‘ with teluctant 
feet where penalty and bonus meet,”. it had 
now developed a strong selling policy and had thus 
become one of the greatest benefactors of humanity. 
In reply; Sir Harold Hartley asked for support for 


the fortheoming World Power Conferenee in the 


leading to definite conclusions regarding, the density 
of ionisation of the several regions which can 
now be distinguished in the ionosphere. During 
the daytime, for example, evidence exists of a region 
intermediate between the Kennelly-Heaviside and 
Appleton regions in which the electron density is 
somewhat higher than that of the Kennelly-Heavi- 
side layer.; Perhaps what emerges most obviously 
from these researches is,the extreme complexity 
and, seasonal variability of the ionised regions 





United States so that the British delegation might 
be fully tépresentative. The Conference would give 


Office has been obtained for 


* The permission of the Controller of H.M. Leese ed 


surrounding the earth’s sphere. As an aid to the 
lay mind in fathoming this converse of deep waters, 
an instructive model was exhibited last June at the 
Annual Reception, which employed the coneeption 
of a gigantic skyscraper to show the respective 
heights of the troposphere, the stratosphere, the 
ozonosphere, the ionosphere, and the altitudes, of 
meteors ‘and auroral curtains in relation to the 
more familiar heights of Mount Everest and Ben 
Nevis. 

Another aspect of wave propagation is repre- 
sented by the study of electronic oscillations in 
valves and their utilisation as sources of ultra- 
short waves, the length of which is measured in centi- 
metres. For studying the manner in, which such 
short-wave-length oscillations are produced, and 
their possible applications, two main types of oscil- 
lator have been developed. One of these-—the 
electronic type—is examplified by an ‘‘ inverted ”’ 
diode valve in which an indirectly-heated cylindrical 
eathode surrounds an axial anode. In the ‘‘ magne- 
tron”’ type of oscillator, a circular trajectory is 
imposed.on the electrons emitted from a central 
filament| by the action of a strong, axially directed, 
magnetic field. The cathode of the diode oscillator, 
as originally developed, consisted of four tungsten 
filaments arranged in parallel, and it was at first 
supposed that the oscillations produced, when the 
filaments were heated and a positive potential was 
applied to the anode, were due to electrons vibrating 
diametrically across the cathode space. Continued 
investigation has disproved this hypothesis, how- 
ever, and shown that the negative resistance con- 
dition requisite for oscillatory motion to be generated 
can be produced by the direct transit of electrons 
between cathode and anode, the periodic time of 
oscillation being simply related to the time of 
transit, between the electrodes. Experiments on 
similar lines have also been carried out to.study the 
electronic oscillation characteristics of split-anode 
triode valves—a cylindrical electrode triode in which 
the anode is divided longitudinally into segments. 
This work is proceeding, but it has already been 
established that a necessary condition for short- 
wave oscillations is the formation, in the grid-anode 
space, of a virtual cathode, the position of which 
depends on the space-charge density in the inter- 
electrode space. 

The close connection between the propagation 
of, wireless waves and the electrical properties of 
the surface of the earth has warranted, during the 
past year or two, measurements at radio frequencies 
of the dielectric constant and electrical conductivity 
of various types of soil. As a consequence of the 
substantial progress which has now been achieved 
in analysing the complex structure of short-wave 
signals received over the sea from America and 
Europe, it has been thought, desirable to study the 
properties of the earth’s surface at frequencies 
exceeding 10,000 ke. per second,* which was the 
upper limit of the frequency range previously studied. 
By a modification of the apparatus, which in- 
corporates a fixed condenser of known capacitance 
filled with a sample of the soil under examination, 
laboratory measurements on a limited selection 
of soil samples have now been made at frequencies 
up to, 100 megacycles per second. The results, 
uncertain to about 20 per cent. but still sufficiently 
accurate for practical purposes, indicate that the 
conductivity of soil to waves at a frequency of 
100 megacycles is about twice that at 1 megacycle, 
while the dielectric constant is a little smaller at 
the higher of these frequencies than at the lower. 
Another series of measurements, conducted in the 
field by a wave-tilt method, has shown that while 
there is no detectable change of ground conductivity 
due to the season of the year, there is an appreciable 
influence of wet or dry weather. Perhaps the most 
interesting results of this series were those taken 
on a large area of ice over deep fresh water, in which 
a dielectric constant of 100 and a value of 1-4 x 10° 
for conductivity were obtained. This value for the 
dielectric constant is about the same as the “‘ static ”’ 
value for water, and is many times greater than that 





* Vide “‘ The Electrical Properties of Soil at Frequencies 
up to 100 Megacycles per Second; With a Note on the 
Resistivity of Ground i in the United Kingdom.” By R.L. 
Smith-Rose, Proc. Phys. Soc. Vol. 47, part 5, No. 262, 
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for ice, leading to the conclusion that the properties 
measured were those of the water and not those 
of the superficial ice layer. 

Radio Direction-Finding.—The potentialities of 
wireless as an aid to the navigation of ships and 
aircraft are of such obvious practical service as 
fully to justify the deep and varied study of this 
subject which continues to be made. Increasing 
knowledge of direction-finding and greater famili- 
arity with the detailed results of its applications 
are showing how closely the problem is connected 
with the vagaries of waves reflected from the 
ionosphere. Recent work at the Laboratory has 
accordingly been directed to the development of 
direction finders which shall be less subject than 
those hitherto available to the errors introduced 
by reflected waves, and to the different effects | 
produced by transmission and reception across | 
land and across sea surfaces. The investigation 
of the lateral deviations of ionospheric and ground 
rays calls for a spaced-aerial direction finder of 
very small abnormal polarisation error, and tests 
of several different systems, including the perform- 
ance of rotating dipoles, the effects of the dipoles 
being tilted (as would occur in a portable or mobile 
direction finder based on this principle) and finally 
the calibration of site error, are in active vt 
on behalf of the Radio Research Board. 

A novel type of experimental apparatus, which | 
may be described as a spaced-loop cathode-ray | 
direction finder, has recently been installed at the | 
Slough station, and is illustrated by the diagram 
Fig. 35. Each loop is 1 metre square, and con- 
sists of four turns, inside an aluminium ee 
tube, which can be connected together electrically, 
either in series or in parallel. At the centre of | 
each frame is a screening box containing a tuning | 
condenser for the loop aerial and a transformer | 
secondary which is connected to the screened 
transmission line leading to a cathode-ray compara- 
tor employing two stages of high-frequency amplifi- 
cation. The centres of the loops and the transmission 
lines are 7 ft. above ground level, the four loops 
being mounted with their planes parallel and 
aligned at 45 deg. to the transmission lines. When 
the arrangement is receiving ground waves, the 
pick-up factor is a function of the direction in 
which the waves arrive, being zero for the direction 
normal to the planes of the loops and a maximum 
for the direction parallel to the planes, but when 
the system is receiving downcoming ionospheric 
waves, its pick-up factor depends on the state of | 
polarisation of the waves as well as on their angle | 
of incidence. Under such conditions, which the | 
apparatus is primarily intended to encounter, the | 
pick-up factor of each loop is substantially uniform | 
for all azimuths of wave arrival direction unless | 
the waves are polarised linearly, or approximately | 
so. Consequently this spaced-loop system offers a | 
considerable advantage over the spaced vertical- | 
aerial direction finder for the reason that the pick-up | 
factor of the loop does not decrease with the angle | 
of incidence as is the case with the vertical aerial. 

Further experimental research has been devoted 
to the development of a rotating-beacon trans- 
mitter so as to make it free from night errors. It 
has been shown, theoretically, that night errors | 
will be avoided if radiation is prevented from the 
horizontal portions of the aerial in this class of 
transmitter. In order to achieve this object 
practically, an apparatus has been assembled at the 
Laboratory in which a dual potentiometer connects 
a small power oscillator—operating at the working | 
frequency of 288-5 ke. per second—to two power | 
amplifiers which in turn are connected to the two 
pairs of spaced aerials. ‘The contacts of the potentio- 
meter are caused, by an electro-mechanical controller, 
to execute a simple-harmonic motion about the 
central position in such a manner that the radio- 
frequency voltages passed to the two amplifiers 
vary sinusoidally as regards amplitude and are | 
opposite in phase. Thus, when the amplifiers are 
adjusted to give equal gain and the same phase dis- 
placement between input and output, the currents 
supplied to the two pairs of aerials in the beacon 
also vary sinusoidally with time so as to produce | 
the required rotating pattern of radiated waves. | 
Laboratory tests with two low-power amplifiers 
supplying voltages to a cathode-ray oscillograph for 











study of the resulting field have demonstrated that 
the underlying principles of the system are satis- 
factory and that the proposed device could doubtless 
be applied with success to a high-power rotating- 
beacon transmitter. 

Atmospherics.—The detailed study of the nature 
and origin of atmospherics, which is being conducted 
by simultaneous reception-recording at the observing 
stations at Slough and Leuchars, has gained very 
appreciably from improvements in experimental and 
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Fig.35. SPACED-LOOP CATHODE-RAY 
DIRECTION FINDER 
Screened 
; Loop 


(us.0) 


instrumental technique which it has been possible 
to make as a result of the first year’s experience. 
By the use of three-stage resistance-capacitance 
cascade amplifiers, a total gain of about 60 decibels 
is now obtained along with an excellent frequency 
characteristic. Further, the necessity for very 
high film speeds in order to photograph adequately 
the cathode-ray oscillograph records of high- 
frequency atmospherics, has led to the use of a drum 
camera in which a drum 1 metre in circumference 
carries’ a film 10 cm. wide and permits film speeds 
up to 10 metres per second to be achieved. By the 
careful adjustment of the image intensity relative 
to background fogging of the film, and by the 
choice of a suitable film emulsion, it has been 
possible to obtain records in which the background 
fogging actually enhances the photographic image 
of the received transients. The technique of 
recording atmospherics of Jarge amplitude occurring 
at infrequent intervals has thus been greatly 
improved. Other modifications of the apparatus 
having general application, and on that account 
mentioned here, include a method of synchronising 
the record of wave form with the record of direction 
for each atmospheric observed; and the use of a 








mercury-vapour sound-recording lamp fed with 
electricity in the form of 1,000 short pulses per 
second whereby the photographic film is time- 
marked with a line of dots at intervals corresponding 
to 1 millisecond. 

The most outstanding result of recent work on 
the dispersive processes involved in the propagation 
of atmospherics has been to establish that an 
atmospheric from a source more than 500 km. 
distant arrives at the observing station in two 
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Fig.36. EFFECT OF DISTANCE ON ATMOSPHERIC 
WAVE FORMS 
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discrete parts. The first to arrive contains the 
high-frequency components at from 5,000 to 20,000 
cycles per second; the second, after an interval 
of perhaps one thousandth part of a second, 
comprises components of frequencies mainly below 
1,000 cycles per second, and enduring for a few 
thousandths of a second. In Fig. 36 (a, 6 and ¢) 
above, a complete record of an atmospheric % 
shown resolved into its separate high- and low- 
frequency components. Simultaneous records of 
the same atmospheric obtained at Slough and st 
Leuchars, have shown, further, that the time 
interval between the slow and oscillatory portions 
depends on the distance at which the atmospheric 
originated. If this distance is relatively small, the 
high-frequency component is superimposed on the 
low-frequeney component as in the records re- 
produced in Fig. 36a and d, As the distance of 
origm’of the atmospheric is increased, however, the 
slow portion becomes increasingly separated from 
the oscillatory portion, as indicated by the series of 
traces d, e and f. The records, already available 
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suggest, moreover, that in addition to having a 
slower rate of propagation, the low-frequency 
component of an atmospheric becomes increasingly 
attenuated as the distance it has travelled increases. 
This feature is also discernible in traces d, e and f. 
These effects are so definite that the time which 
elapses between the arrival of the high- and low- 
frequency portions serves as an approximate measure 
of the distance of origin. Similarly, the time interval 
between the arrival of corresponding portions of 


Fig. 37. TEMPERATURE-COMPENSATED 


INDUCTANCE COIL 

















































































































the same atmospheric at Slough and at Leuchars, 
respectively, gives a general indication of the 
direction of the point of origin of the disturbance. 

Apparatus and Materials.—The foregoing para- 
graphs contain more than one reference to the use 
of cathode-ray oscillographs as an aid to radio 
research, and it is evident that this instrument has 
an extraordinary field of utility as yet largely 
unexplored. In addition to its more or less orthodox 
employment for giving visual or photographic 
records, it is being used for purposes of amplification, 
as exemplified in the apparatus for receiving 
atmospherics, where the potentials of the electrodes 
in the first tube serve to deflect the electron jet of 
& second tube connected in cascade, producing 
thereby an enormous magnification of the original 
deflection. Another adaptation consists of a 
cathode-ray oscillograph provided with what may 
be termed “‘ collector ”’ electrodes at the screen end 
of the tube. These receive varying amounts of the 
electron jet according to its deflection and their 
potentials are used to control the currents in a 
balanced valve circuit. The current variations, in 
turn, react magnetically upon the beam, somewhat 
after the fashion of a retroactive valve, to produce 
an enhanced deflection of the electron jet. 


thorough investigation of the nature, causes and 
prevention of the variation of inductance and 
capacitance with temperature. Modern radio tech- 
nique, more particularly in laboratory research 
where precision is essential, demands a high degree 
of stability in the frequency of emitted waves ; 
which implies a corresponding stability in the 
physical constants—especially the inductance and 
capacitance—of the components of the oscillatory 
circuit. With a view to the development of a 





Fig. 39. WINDING OF TEMPERATURE-~COMPENSATED 
INDUCTANCE COIL 
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constant-frequency oscillator at the Laboratory, 
two transmitters of moderate power were carefully 
examined, and revealed frequency drifts, ranging 
from 500 to 4,000 parts in a million, which could 
be definitely associated with the rate of temperature 
rise of the inductance coils, and which were very 
markedly greater than the frequency variations 
due to voltage changes. In order to study the 
effects of temperature changes on inductance coils 
and condensers, a sensitive and accurate method of 
measurement was accordingly developed in which 
the component under test was included in circuit 
with a valve-maintained oscillator of very high 
stability as regards frequency. 

In the case of inductance coils it was found that 
changes of inductance were due to a combination of 
direct temperature effects on the conductor and 
indirect effects of distortion of the coil produced by 
changes of internal stress following changes of 
temperature. Such distortions, dependent on the 
residual stresses left in the material after manu- 
facture, cannot be predicted, and it was therefore 
concluded that an inductance coil, to be satisfactory, 
should be built of straight rod components of which 
the metal had been carefully annealed to release 
all internal stresses. At the same time the 
‘* former,” to support the coil, should be made of a 
refractory insulating material having known pro- 
perties and immune from secular change. A small 
temperature-compensated coil, having a measured 
inductance of 2-1, H, embodying these require- 
ments has therefore been designed and constructed 
of brass, steel and marble in the form shown in 
Figs. 37 and 38. The principal features are the 
arrangement of the winding, shown schematically 
in Fig. 39, and the fact that one end of each com- 
ponent brass rod in the coil is free to slide through a 
brass block clamped to a triangular marble sheet 
so that the dimensions of each turn depend only 
on the dimensions of the marble. The normal 
expansion of the marble due to changes in atmo- 
spheric temperature is compensated by making use 
of the differential expansion of marble and steel, 
the latter material being arranged to control the 
turn spacing. The measured temperature coefficient 
of inductance of this coil was satisfactorily small, 
amounting to less than one part in a million per 
degree Centigrade, and attention is now being given 
to the application of the essential principles of the 
design in larger coils for use in power transmitters. 
In the case of condensers, tests of a number of 


that the temperature coefficient of capacitance of 
fixed condensers having solid dielectrics was as 
large as 2,000 parts in a million per degree C., 
and was sometimes positive, sometimes negative. 
Thermal analysis of the different structural items 
in typical condensers revealed what factors were 
responsible for different rates of temperature rise 
in different parts of the instruments and indicated 
the importance of maintaining a uniform temper- 
ature throughout a compensating arrangement, 
operating on the principle of differential expansion. 
On the basis of this investigation, a tentative design 
of thermally stable variable air condenser has been 
constructed in which the air gap is varied in such 
a manner as to compensate for change of area of the 
stator and rotor plates. Variations in the dielectric 
constant of the air due to changes in atmospheric 
pressure and temperature have been eliminated 
by hermetically sealing the outer container, while 
the mechanical stability has been improved by 
machining the stator and rotor out of solid blocks 
of well-annealed brass. 

One other means adopted to improve the stability 
of the frequency of emitted wireless waves is an 
automatic monitor system which has been devised 
at the Laboratory to restore the tuning of the 
transmitter from any drift of frequency away from 
that of a small control oscillator. The system 
consists essentially of a small condenser, con- 
nected in parallel with the main tuning condenser 
of the transmitter, of which the capacitance is 
varied by an electromagnetic relay. The windings 
of the relay are supplied with current in appropriate 
directions from a rectified and amplified audio- 
frequency source, obtained by heterodyning the 
main signal transmission with an oscillator. In 
this way the problem of maintaining the emission 
frequency stable is transferred from the main, 
relatively high power, transmitter to the control 
oscillator of very low power rating in which the 
conditions for frequency stability are much more 
easily attainable. For such self oscillators of small 
power, it may prove simpler to maintain constant 
frequency by close temperature control than by 
incorporating in the circuit expensive temperature- 
compensating devices like the inductance coils and 
condensers described in previous paragraphs. 
Apparatus on these lines is accordingly being made 
for comparative trial, the valve and oscillatory 
circuits being enclosed in a thermostatically con- 
trolled case. f 

Brief reference may be made, in conclusion, to the 
results of a survey of the properties of ferro-magnetic 
core materials at radio frequencies. In the opinion 
of the Radio Department, the effective permeability 
of such compositions depends mainly on the size 
and spacing of the particles rather than on the 
permeability of the iron itself. To give satisfactory 
performance the iron particles must also be suffi- 
ciently small to give an apparent mass-permeability 
substantially independent of frequency. These 
criteria of utility at radio frequencies suggest that 
the essential characteristics of ferro-magnetic core 
materials can be appropriately specified in terms of 
power factor and specific permeability. On these 
lines, therefore, a number of the iron-powder com- 
positions now available on the market have been 
examined on behalf of the British Electrical and 
Allied Industries Research Association. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


An ordinary general meeting of the Institution of 
Mechanical Engineers was held at the Institution 
Building, Storey’s-gate, Westminster, on Friday, 
November 22, at 6 p.m., the President, Colonel 
A. E. Davidson, D.S.0., A.D.C., occupying the 
chair. The paper presented for reading and discus- 
sion was one by Mr. R. W. Bailey, of the Research 
Department of Messrs, Metropolitan-Vickers Elec- 
trical Company, Limited, and bore the title ‘ The 
Utilisation of Creep Test Data in Engineering 
Design.” This paper was summarised by the 
author prior to its discussion. We commence 
to reprint an abstract of the contribution on page 595 
of the present issue, 

The President, in opening the discussion, remarked 








Perhaps the most interesting other experiments 
on radio apparatus are embodied in a rather 





mechanically well-constructed instruments revealed 


that, in 1924, Professor Lea had read a paper before 
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the Institution, on the effect of Low and High 
Temperatures on Materials. As an outcome of 
that paper, Mr. Bailey had written to ENGINEER- 
inG* a letter which concluded with the following 
appeal: ** At the present time a number of investi- 
gators are engaged upon research connected with 
the phenomenon of creep. In view of the extreme 
importance and urgency of this matter, together 
with the extensive nature in time of the work to 
be done, one would like to see a concerted effort 
towards its elucidation by those workers in the field 
able and competent to undertake it.. Sueh work 
could, no doubt, be most usefully co-ordinated by 
a research committee endowed with authority and 
small capital, say, of the British Association.’ The 
President went on to say that the British Electrical 
and Allied Industries Research Association had 
instituted researches on the subject, to which the 
Institution had made a small contribution. Mr. 
Bailey's paper gave the results of researches at 
the works of Messrs. Metropolitan-Vickers Electrical 
Company, Limited, which must have represented 
50 to 100 times the amount of the Institution's 
contribution, and he desired to thank the firm 
for allowing the results of the research to be put 
before engineers in general. 

Dr. H. J. Gough, F.R.S., said that Mr. Bailey had 
given a general treatment of creep phenomena 
which, in his view, would not only become classic, 
but should be directly applicable to present-day 
problems of design. The author’s work had resulted 
in the interesting, rather formidablée-looking, but 
really very simple, formula quoted in the paper, by 
means of which he had suggested that under any 
system of a three-dimensional stress the three 
principal creep rates could be determined. ‘The 
result had been deduced from experimental studies 
coupled with extrapolation of the results obtained 
in moderate periods of time to much longer times 
than could be explored experimentally. 

The author had first obtained tensile creep data, 
at various stresses and temperatures, for periods of 
the order of 16° hours. By extrapolations, which 
appeared to be quite justified, he had arrived at 
the conclusion that a linear relationship existed at 
any specified temperature between log. stress 
and log. creep rate, thus giving a formula by which 
the total creep strain after long life could be esti- 
mated. He had also conducted an investigation 
into the laws governing specific structural changes, 
and had pointed out the need for strict control of 
the initial heat treatment of the material. Now, 
to ensure that in practice the steels used should be 
to the required standard, Mr. Bailey suggested 
that they should be’ checked by chemical analysis 
and examination of microstructure, allied with a 
short-time high-temperature tensile test to destruc- 
tion at a straining rate of 10-* per minute ; he had 
said that this test gave “a fairly reliable indication 
of important weakness."’ At the National Physical 
Laboratory they had had experience of at least one 
steel, two batches of which were entirely indis- 
tinguishable by chemical analysis, structure and 
grain size, but which gave very different creep results 
under test. This difference was attributable to 
some alteration ‘n the actual manufacturing process. 
He would be very interested to learn from Mr. Bailey 
whether his experience enabled him to say that the 
results of his tensile test at 10-* strain rate could 
be relied upon to show up differences in such a case. 
Also, if the difference were disclosed, would it. be 
possible for the designer to make a suitable allowance 
in estimating the creep behaviour after long-service 
duration ? 

He would like to say a few words on what, to 
him, was the most fascinating part of the work, 
namely, the general treatment of combined stresses, 
and the general expression derived for the creep | 
rate in the three directions of principal stress. | 
Reading between the lines, he deduced that Mr. | 
Bailey was very disappointed that the problem could | 
not be resolved to one involving maximum shear | 
stress only; he (the author) was driven, against | 
his will, to take into account the intermediate | 
principal stress. Taking metals in their simplest | 
form, viz., the single crystal, many investigators had | 
demonstrated fully that maximum resolved shear | 





* See vol. cxix, page 518 (1925). 


stress was the only controlling factor of importance 
in the deformation and that sliding took place along 
parallel planes entirely uninfuenced by the value 
of the stress normal to those pianes. When, however, 
individual crystals were built up to form an aggre- 
gate—giving an engineering material of construction 
~—that delightfully simple law appeared to fail. 
There was an entirely random orientation of crystals 
and slip planes. Also, owing to boundary restric- 
tions, slip might, and did, occur along several 
systems of slip planes in any individual crystal. 
The shear-energy relation, due to Mises-Hencky, 
made the most direct appeal.as a logical conclusion, 
and, as was known, the work. of Lode, Nadai, 
Taylor and Quinney offered substantial evidence 
that the plastic deformation of metals at air temper- 
atures was governed by that hypothesis. With 
regard to the planes upon which shearing took place, 
Mr. Bailey concluded from his tests that creep 
occurred on all planes subjected to shear stress, and 
he (Dr. Gough) did not think there could be any 
doubt on this point. 

Dr. N. P. Inglis remarked that it was now abun- 
dantly clear that the application of creep-test data 
to design demanded something more than the use 
of such data in the ordinary formule given by the 
mathematical theory of elasticity. In a series of 
papers over the past few years, Mr. Bailey had 
endeavoured to build up a mathematical theory of 
plasticity, and he was surely right in doing so, 
since all would recognise that the term.“ creep” 
implied a condition of plasticity. The system of 
designing high-temperature plant on the basis of 
the elastic theory had been the standard method in 
many cases, and there was a great deal of high 
temperature plant in operation at the present time 
which had been designed on this mathematical 
basis. Fortunately, Mr. Bailey’s analysis showed 
that plant designed on such a basis was extremely 
conservative, so that the logical method had at 
least the merit of ‘* playimg safe,” although, natur- 
ally, at additional cost. However, it should be 
appreciated that pressures and temperatures were 
now being contemplated for which it would be 
impossible to design according to the elastic theory. 
Considering the worked example given by Mr. Bailey, 
i.e., to design a cylindrical vessel of 0-4 per cent. 
carbon steel for an internal pressure of 8,000 Ib. 
per square inch and a temperature of 450 deg. C., 
according to Mr. Bailey's theories, the ratio external 
radius of cylinder : internal radius of. cylinder, 
should have a value of 2°38. If design were based 
on the elastic theory, and a hoop stress of 3-9 tons 
per square inch was not to be exceeded; then the 
ratio would have to be no less than 4-8. Mr. Bailey 
had proved his assumption to be true for one type 
of modification of micro-structure produced by 
time at certain temperatures, namely, carbide 
spheroidisation in carbon steels, but it seemed 
rather sweeping to assume that the same type of 
law held for other structural chanyés produced by 
time and temperature. He (Dr. Inglis) could think 
of several such phenomena which definitely did not 
obey this law, namely, (a) the well known structural 
changes in chromium-nickel austenitic steel, pro- 
duced by heating for various times at. various 
temperatures; and (6) the gradual breakdown of 
martensite in hardening 12-14 per cent. chromium 
steel when heated at various temperatures above 
1,400 deg.'C. It would seem advisable therefore to 
be a little cautious regarding the general application 
of the law. 

The selection of what would be regarded as an 
allowable rate of creep would, of course, be influenced 
by the type of plant being designed, but it might 
also be influenced by certain properties of the 
material under review. Thus, certain materials 
failed under stress at elevated temperatures in an 
inter-crystalline and comparatively brittle fashion. 
It would seem necessary to allow a smaller degree 
of total creep in such cases than was suggested 
purely by ‘consideration of plant operation. Thus 
there were certain materials which showed a low 
rate of creep under 4 relatively high stress, but which 
failed, apparently, in a rather brittle ‘fashion. 
Consequently, if the stress corresponding to: their 





rials had a most important bearing on the application 
to design, and it would be.illuminating if Mr. Bailey 
would give, from his wide experience, some informa- 
tion regarding the mode of fracture of some of the 
more generally used steels. 

Many creep tests were given in the paper for the 
0-5 per cent. molybdenum steel, now being used to 
avery large extent for high-temperature parts. 
All. those tests were carried out on the steel in the 
water-quenched and tempered condition. , As the 
material was essentially a non air-hardening steel, 
and as the properties in the simple normalised 
condition were all good, perhaps Mr. Bailey would 
give some information regarding the value of the 
more expensive, and often inconvenient,—-water- 
quenched and tempering treatment, 

Dr. 8S. F. Dorey, referring first to ordinary tensile 
creep tests, said thatthe curves connecting tempera- 
ture and log. durationtent themselves to;safe extra- 
polation and gave the information required by the 
engineer, namely, the total deformation during a 
given life under given stress and” temperature 
conditions. The author’s remarks -regarding the 
difficulty of basing design stresses on so-called creep 
limits were very true, but in practice creep limits, 
with a faetor of safety, had formed an escape 
from prolonged and expensive testing to obtain more 
precise data. He was in entire agreement with Mr. 
Bailey’s' statement regarding the practical impor- 
tance of investigating the change of creép resistance 
produced by thermal action. This brought up 
the question. of the best condition in whieh to put 
material into service. In the case of mild steel, 
it had been established that the carbide should be 
in the lamellar state. The molybdenum steel 
tested had: been quenched and tempered. Would 
Mr. Bailey state why this heat treatment had been 
applied, and, further, whether the ‘‘'untreated ” 
specimen shown in Fig. 9 of the paperjhad had the 
same heat treatment ? If this were the case, the 
curves in Figs. 9 and 10 indicated that the effect of 
temperature would cause, first of all, an increase 
of creep resistance, and then a falling off. This 
appeared to be a good condition in which to put 
material into service, because the resulting tempera- 
ture-hardening would prolong the life. He would 
like, therefore, to know what Mr. Bailey considered 
the best condition in which to put a 0-5 per cent. 
molybdenum steel into service. 

A great deal of the theory contained in the paper 
hinged upon whether the basic equation C = A”, 
might be safely accepted. The method.of obtaining 
the value of n had been given in the paper, and, 
taken in the order in which they were-mentioned, 
the durations of the first, second and third tests 
were 530, 370, and 920 hours, respectively. Actually, 
for the first test (Fig. 13), the creep rate appeared 
to fall almost to zero between the 150th and 520th 
hours. In ‘the third test (Fig. 14), the creep rate 
was constant between f = 6 tons and f = 5-3 tons 
per sq. in. On the other hand, using values of 
A and » from this test, the creep rate at 6 tons 
and 5-3 tons per square inch would be C = 2-26 >» 
10-? and 6-84 x 10-°, respectively. The difficulty 
with this method of testing appeared to lie in the 
fact that on the fall of stress a point was reached 
when strain measurement became difficult. to, carry 
out unless the tests were of long duration, and 
it was in thia region of stress that. strains became 
important in practice, The value of m from these 
tests was,. therefore, based, not. on tests in the 
important region of stresses and creep strain, but 
on regions of higher stress and strain giving only 
the primitive creep characteristics of the material. 
Hence, was it consistent to obtain values of A and » 
for the formula C = Af” from tests not exceeding 
350 hours and, then to use these constants, as the 
author had done, to;calculate stress values after 
100,000 hours ? 

Mr. Bailey must be congratulated on the manner 
in which the dependence of creep on shear was dealt 
with. The conclusions drawn from the fact that 
a thin cylinder in torsion showed no axial. or radial 
creep were proved in a remarkable manner by the 
author’s experiments on lead pipes. The agreement 
indicated should give great confidence to the applice- 


comparatively low rate of creep was used in design | tion of what might be termed a plastic theory. 


| the results might be unfortunate in service. ‘The 
| question of the mode of fracture of different mate- 
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whieh the author was really putting forward in his 
paper. Moreover, Mr. Bailey's experiments 0” 
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compound stresses' were of great interest and did 
much towards establishing a plastic theory. 

Engineer Rear-Admiral A. G. Crousaz expressed 
satisfaction with the assistance which Mr. Bailey’s 
paper rendered to the designer in dealing with the 
mysteries of the phenomenon known as creep. This 
phenomenon was so intricate and difficult of applica- 
tion to actual cases as early to give rise to the hope 
that. some absolute limit would be discovered which 
would solve all difficulties. Such hopes had, how- 
ever, dwindled, and were finally shattered by the 
suggestion that even at atmospheric temperature 
and under low stress all metals might be creeping. 
Apparently, none of the creep tests extended over 
the length of time the designer wanted the machine 
to last. Spheroidisation of the carbides was another 
threat, gradually modifying the behaviour of the 
steel. 

Professor G. Cook remarked that a considerable 
amount of analytical data were now available 
regarding the flow of metals, but it could not be 
said ‘that the theory of such flow was anything 
more than a string of somewhat doubtful proposi- 
tions. If it was desired to predict the kind of flow 
which would result from even a known stress 
system, practically no help was forthcoming from 
theory; much less was this the case when the 
stresses were unknown. This was, perhaps, hardly 
surprising when it was remembered how slowly 
elastic theory had been built upon the very simple 
relation of stress to strain in an elastic body. With 
the much more complicated relation between stress 
and flow velocity—a relation which might vary not 
only in the values of certain constants, but probably 
also in fundamental character from one material 
to another, and even for the same material in 
different conditions of stress—it was an achievement 
of no mean order to evolve any kind of theory 
which would cover the facts even in a general way, 
and it would not be surprising if such a theory were 
found to be too complicated to handle or use for 
purposes of design. Mr. Bailey was therefore to 
be congratulated on this very noteworthy and: very 
able attempt to construct a working theory and to 
indicate its application to design, even if the 
formule bore a somewhat forbidding aspect. 

The laws governing viscous flow in fluids were 
now well established, and the equations of flow could 
be formulated even if they could not always be 
solved. There were some solids which were really 
fluids of extremely high viscosity. The question 
arose whether the flow of a metal at elevated 
temperatures was a viscous flow. At these tem- 
peratures there was, apparently, no lower limit. of 
stress at which flow ceased, and in that respect the 
flow resembled viscous flow. In a viscous fluid 
in steady motion, however, the flow velocity was 
proportional to the shear stress, and that was 
certainly not the case here: the flow was only 
proportional to some fairly high power of the stress, 
It had, however, been suggested by St. Venant, as 
long ago as 1872, that one law of viscous flow might 
be found to apply also to the plastic flow of solids, 
namely, that on any surface the direction of zero- 
slide velocity was the same as that of zero shear 
stress. It could be shown that, using the notation of 
the paper, the following equation would then hold : 

Cz — Cy f Cy — Cz 
x-Y Y-2Z 

This relation had formed the. basis of certain 
equations for plastic flow.* The validity was first 
investigated experimentally by Lode,t who showed 
that it could be most simply enunciated by finding 
the values of two variables « and »; where 











Y—Z 
deh * rep 
andX >Y>Z 
Cy — Cy 
” ~ Cz = C; 
All possible stress distributions were. included 
between the values + 1 and —1 for »; and it 


was shown by Taylor and Quinneyf that in an 
isotropic material positive values of # must be 
symmetrical with negative values, and it was 





* Nadai, Plasticity, page 78. 


+ V.D.I. Forschungsarbeiten, No, 302 (1927). 


} Phil. Trans. Roy. Soc., Series A, vol. 230, page 323, 
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therefore only necessary to consider the range, say, 
from 0 to —1. They showed, moreover, that if 
the material were isotropic, symmetry required that 
v must be equal to # at the extremes of this range, 
namely, 0 and — 1, Between these points the 
variables would only be equal if the St. Venant 
relation held. Lode’s experiments were not very 
conclusive, but a series of very careful experiments 
had since been carried out by Taylor and Quinney 
on a number of metals. These tests showed that 
there were deviations from the relation # = v which 
were so systematic that they could not be ignored. 
In all metals except lead the strain variable » 
was less than the stress variable #. ‘In the case 
of lead there was some difficulty concerning its 
isotropy, but the points recorded showed a close 
approach to # = v. Experiments on heated glass 
also showed close agreement with this relation. 
Heated glass was known to be a fluid of very high 
viscosity, and the fact that lead—a metal near its 
melting-point—showed a similar relation might 
lead to the expectation that other metals at elevated 
temperatures would behave in the same way. The 
experimental results given in the paper by Mr. Bailey 
were not very decisive on that point and were too 
few for a definite conclusion to be reached. 

Mr. A. G. Budgen referred to the disposition on 
the part of certain speakers in the discussion to 
scrap the proportional limit as a basis for the 
calculations in connection with creep. In the past, 
however, and even now, with temperatures up to 
800 deg. F., the proportional limit provided a very 
satisfactory basis for determining the allowable 
stress upon which specifications could be compiled. 
As a pipe designer, he could say that the propor- 
tional limit had been extremely useful. The author 
had suggested that the design of pipework should 
be in accordance with cold conditions. In answer 
to this he (Mr. Budgen) would say that practical 
considerations frequently rendered this  in- 
advisable, the pull on the anchors of pipework 
being sometimes prohibitive under cold conditions. 
In the normal course buildings and steelwork were 
already designed before the pipe manufacturer 
received his inquiry ; and indeed nearly everything 
else was supplied to design before the pipe manu- 
facturer was called upon. It frequently gave a 
more economical design to allow at least one-third 
of the movement due to thermal expansion to occur 
under working conditions and to pull up cold two- 
thirds of the amount of the expansion. 

Mr. C. H. Davy regarded the paper from the point 
of view of the maker and designer of steam-engineer- 
ing plant, and observed that adequate use could not 
be made of this excellent piece of work unless 
suitable data were given. Many of the data avail- 
able on creep at the present day were not quite in a 
suitable form for use by the designer, especially 
if the latter adopted the methods described. by 
Mr. Bailey. Data of the type shown in Fig. 10 of 
the paper were needed, and needed over a wider 
range of stresses. For instance, Mr. Bailey had 
dealt with a stress of 6 tons per square inch, but 
data relating to stresses of 5 tons, 4 tons and 3 tons 
were ‘wanted. Also, such data were required for 
carbon steels, so much used in the past, and for 
0-5 per cent. molybdenum steel in different con- 
ditions of heat treatment. For the most part, in 
the design of steam-generating plant it was not 
possible to use 0-5 per cent. molybdenum steel in 
the quenched and tempered condition. It had, 
however, been satisfactory to find that Mr. Bailey 
had figured, for 0-5 per cent. molybdenum tubes, 
a stress of 4 tons per square inch at 488 deg.C. Up 
till the present he believed that experience with 
tubes of this class was limited, certainly so far as the 
time factor was concerned. Mr. Bailey was appa- 
rently well acquainted with molybdenum steel 
which, although a simple alloy, was complex in its 
behaviour, and it was reassuring to find that the 
stresses which he proposed in the given temperature 
conditions were as high as 4 tons. 

Mr, A. L. Timmins, like the previous speaker, 
was interested primarily in steam-generation plant 
design. Without attempting to criticise the author’s 
reasoning and conclusions, there were certain points, 
Mr. Timmins said, on which further enlightenment 
would be welcome. Creep was formerly regarded 





(1931), 





at the back of the designer’s mind as a potential 





cause of failure which could not be assessed with 
certainty. The author had remarked that. pro- 
portional limit stresses were useless for the purposes 
of design. This statement should not be left un- 
qualified, and he would ask the author what were his 
recommendations with regard to the factor of 
safety, bearing in mind the possibility of errors in 
calculation, material specifications, manufacture 
and heat treatment and alterations in conditions 
of service ? Further, when could the elastic theory 
be abandoned ? ‘Taking the example quoted in 
the paper of the forged-steel cylinder heated to a 
temperature of 450 deg. C., the author’s curves gave 
a limiting safe creep stress of about 3-9 tons per 
square inch, which corresponded more or less closely 
with the figure obtained by working to the limit of 
proportionality and using an accepted factor of 
safety. 

Mr. J. A. Aiton agreed with the author in thinking, 
in relation to steam piping, that it would be an 
advantage to take up all the stresses cold if this 
could be done. . If the question of finance were of 
no jnterest this would be perfectly right, but the 
cost of taking up all the stress cold would be prohi- 
bitive. Compromise was natural in engineering 
matters, and there was a point at which it was 
economical and also satisfactory. Personally he 
would not advocate going beyond “ fifty-fifty.”” In 
his experience steam pipes always failed when cold. 
This was easily explained by the fact that if over- 
stressed hot the elastic limit was passed and the 
pipe relieved itself, but the stress when cold was 
increased. The result was that on cooling down 
the pipe failed by cracking. 

Mr. W. E. Bardgett said that he was particularly 
interested in that part of the paper dealing with 
creep under diminishing stress, having carried out 
creep tests for a number of years on an apparatus 
which functioned on the principle of diminishing 
stress. In the early stages of that work it was 
thought that as a result of creep of the specimen 
the stress would quickly fall to a certain value at 
which no further creep could take place, irres- 
pective of the value of the initial stress, This 
was soon found to be fallacious, as the influence of 
the initial stress on the ultimate rate of creep was 
very considerable, owing to the differences in the 
amount of strain-hardening with different initial 
stresses. A similar effect was obtained by re-loading 
a test-piece to the original stress after a period of 
creep, as shown to some extent by Fig. 13 of the 
paper. This effect appeared to be of considerable 
practical importance. The author referred to the 
re-loading of bolts and suggested that a life period 
of. 10,000 hours would suffice in the case of a re- 
loaded bolt, in place of the 100,000-hour period for 
bolts which were not re-loaded, The period of 
10,000 hours was, presumably, a very rough approxi- 
mation. 

The diminishing-stress method of measuring creep 
was used in the Central Research Department of 
Messrs. The United Steel Companies, Limited, as 
the standard form of test for obtaining the safe 
working stress of metals at elevated temperatures. 
It was usual at the completion of each creep test 
to carry out a slow tensile test by producing incre- 
ments of strain of 0-001 in, per minute on a 6-in. 
gauge length and measuring the stress at the end 
of each one-minute period by means of a weigh bar. 
It had been found that useful data were obtained 
from the stress-strain diagram. The tensile test 
suggested by the author as being a fairly reliable 
indication of important weakness had been found 
to be of value in differentiating between steels with 
respect to their resistance to creep, but the maximum 
stress was only one factor of importance. A more 
accurate comparison could be obtained from exami- 
nation of the stress-strain diagram than from 
comparisons of maximum stress only. 

Mr. R. W. Bailey, in a very brief reply, said that 
it was impracticable to deal forthwith with the 
many points raised in the discussion. He would, 
however, like to say that he was glad to learn from 
Dr, Gough that the work the latter was doing lent 
confirmation to the idea of the introduction of the 
term “ shear energy ’’ in the expression relating to 
creep. Professor Cook’s reference to the work done 
by Taylor and Quinney and by Lode: were also 





matters of great interest. With regard-to the steam 
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pipe, practical considerations did not permit the 
whole of the pipe to be pulled up cold. One of the 
points he wished to make in writing the paper was 
that when high temperatures were reached matters 
passed beyond control. With regard to Mr. Aiton’s 
remark that pipes cracked when cold, this was 
evidence that something had happened—that a 
torque or bending moment had been put on to the 
pipe. Turning to the question of when the elastic 
limit should be abandoned, this required qualifica- 
tion, and depended entirely on the cases dealt with. 
The molybdenum-steel figure quoted could not be 
used indiscriminately. The duty to be expected 
from the steel depended upon the manner in which 
it was handled. If the material were not in the 
best condition initially it would not be wise to put 
4 tons per sq. in. on it. Testing ensured that the 
steel was of the kind expected and that the material 
could be depended upon. 








PUBLIC WORKS, ROADS AND 


TRANSPORT CONGRESS. 
(Continued from page 561.) 
BrivGe ConsTRucTION, 

Ow Wednesday morning, November 20, at a session 
held under the auspices of the Institution of Municipal 
and County Engineers, the first paper, contributed by 
Mr. Ian G. MacDonald, concerned “ Aesthetic Bridge 
Design.”’ This contribution, which was one submitted 
for the open competition arranged by the Congress 
Council, had been awarded the First Premium. The 
author discussed the features, apart from that of their 
function alone, which made bridges pleasing to the 
eye. Such considerations, he contended, had been 
almost entirely overlooked during the nineteenth 
century, when bridge-builders were, for the most part, 
engrossed in the process of transforming their craft 
into a science, and it was not until within the last 
decade or two that it again became the rule, rather 
than the exception, to give serious consideration to the 
appearance of a new bridge. 

A second paper, on “‘ Composite Tee-Beam Bridges,” 
was contributed by Mr. G. D. Balsille. This form of 
bridge had been developed and extensively used by the 
Public Works Department of Tasmania, as a means of 
increasing span lengths in small bridges of the steel 
beam and concrete deck type. In the ordinary form 
of the latter the steel beams had to be designed to 
carry the dead loads of the beams themselves, form- 
work, and slabs, kerbs and fence, and also the live 
load traffic suitably increased to allow for impact. 
If, however, the concrete deck slab was connected to 
the beams in such a manner that the shear forces 
acting between the two was suitably provided for, a 
tee-beam was obtained in which the deck slab acted 
as the compression member, and the steel beam as 
the tension member. The connection between the 
two components took the form of shear stirrups, arc 
welded to the upper flange of the steel beam, around 
which the concrete was cast, the two members then 
acting as one unit. The properties of the new section 
were determined by replacing the concrete elements 
by their equivalent steel elements. An example given 
showed that by this method the stiffness was increased 
by over 400 per cent. and the strength by over 100 per 
cent. After discussing the effect on this design of 
various conditions, the author gave a schedule of 
leading dimensions of low-cost bridges built on the 
system by the Tasmania Public Works Department. 


Tue Desion or Syrpnon Spruiways. 
When the proceedings were resumed on Thursday 
morning, November 21, the first of two sessions arranged 
under the auspices of the British Waterworks Associa- 
tion was held, Professor C. E. Inglis being in the chair. 
The first paper was concerned with “ The Design and 
Application of Syphon Spillways,” and was by Mr. 
Cc. D. C. Braine. Although, he said, there were’ but 
few syphon spillways in this country, there were many 
on the Continent of Europe, and particularly in Italy, 
where over 100 gave completely satisfactory service 
on dams and canals. In America, also, there were 
many examples. He suggested that they might be 
employed on small works. Syphon spillways might 
often be more effective, and even cheaper, than pen- 
stocks or weirs, in a number of cases for land drainage, 
for the relief of the flooding of rivers, or for storm 
water overflows in sewers, as separating weirs in 
purification works, for canal regulation, or as waste 
weirs for small reservoirs. They required no more 
maintenance than any other concrete structure, were 
easy to construct, and were simple to design, provided 
the head under which they operated was small. High 
operating heads introduced complications. 
In general, all that was required to make a syphon 


prime itself was to cause a sheet of water to pass right 
across its barrel, forming a seal to prevent the return 
of air carried away by the falling of the water. The 
rapidity with which a given syphon would prime 
depended upon the quantity and velocity of the water 
discharged, and on the sufficiency of the water seal. 
A seal could also be formed by submerging the outlet 
in a pool. The additional cost of such a sealing bay 
in small installations was usually trifling, and in most 
cases was well worth the extra expense, because given 
an outlet sealed in this manner, even an ill-designed 
syphon would probably prime. One of the most 
valuable features of these spillways was the shallow 
depth of water over the crest that was required to 
make them function, a factor of importance in storage 
reservoirs. The discharge of a waste weir was depen- 
dent on the depth of overpour, but by merely con- 
structing a special hood over the crest, and extending 
it downstream, the weir became a syphon spillway, 
and for calculating its discharge as a weir, the depth 
of its overpour could be taken roughly as the difference 
in level between the upstream water surface and the 
outlet of the syphon. The discharge per foot run of 
weir was thus vastly increased, and full discharge 
occurred when less than a foot of water passed over 
the crest, which might be raised correspondingly. The 
recent drought must have made a number of local 
authorities seriously consider the augmentation of 
their water storage for domestic purposes, and if their 
dams were suitable for the purpose, syphon spillways 
afforded the means of achieving this cheaply and 
quickly, without acquiring more land, or strengthening 
the dams. 

The principal loss in head in a syphon was due to 
the bends, and as these usually exceeded 90 deg., it 
was unfortunate that there was a dearth of information 
concerning the extent of the losses in pipe bends for 
angles from 90 deg. to 180 deg. If the loss for a 90-deg. 
bend was known, or assumed, the losses of 22} deg. 
and 45 deg. could be calculated, for in a 6-in. pipe the 
loss in a 45-deg. bend was approximately three-quarters 
of that in a 90-deg. bend, and for a 224-deg. bend was 
practically one-half of that of the right-angle form. 
By plotting such losses and extrapolating, it was 
possible, roughly, to assess the loss at wider angles, 
the error involved not being large. 

The design of the outlet should be shaped so that 
the air carried down to the outlet during priming 
escaped easily, and preferably so that there should be 
the maximum re-gain in pressure head. Flaring the 
outlet upwards helped the air to escape, but if too 
great, or if the bend were too sharp, the water would 
not fill it. A sealing bay remedied this. 


WatTER PURIFICATION. 

the afternoon session, Lieutenant-Colonel G. 
Ewart Morgans dealt with “The Purification of 
Water by Ozone.” This subject is one with which 
readers of Enoryeerrne are familiar through the 
publication in our columns of, not long since, a compre- 
hensive article on the subject.* It is proposed, 
therefore, to avoid repetition, and deal with certain 
figures given by the author. These are reproduced 
in the next column and were said to be conservative, 
and the results of observations and calculations made 
in large capacity ozone water-purification plants with 
normal voltage, using plate-type producers and emulsion 
purification. 

The cost of electrical energy under the worst condi- 
tions was not excessive, when it was remembered that 
ozone did the work of both chlorine and activated carbon 
combined. Normally, the water treated by ozone did 
not contain more than two parts per million of oxidisable 
organic matter, for which the electrical cost was only 
4s. 8d. per million gallons purified. 

For ships, the author said, the ozone water purifica- 
tion was ideal; nearly all vessels had a surplus of 
electrical energy available for the generation of ozone, 
and most carried calcium chloride, necessary for the 
desiccation of the air. As the electrical energy avail- 
able was mostly of the direct-current form, small rotary 
converters were usually supplied with the equipments. 
On naval craft and passenger ships carrying large 
numbers of-crew and passengers, the ozone system was 
a guarantee against epidemics of water-borne diseases. 

Small ozone equipments for domestic and industrial 
use were available, designed to purify quantities varying 
from 20 gallons to 2,800 gallons per hour. These 
were self contained, needing no foundations, and 
merely had to be connected up to the water supply by 
a union point, and to the electricity supply by a plug. 
In regard to rural water supplies, probably all endlion, 
or shallow, sources, of supply would provide only 
polluted water, and locally-obtained water should be 
submitted to some process of purification before use 
for human consumption. The cost of laying pipes to, or 
between, widely-separated small groups of inhabitants 
could not be borne by the inhabitants, nor embarked 
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* See ENGINEERING, vol. cxxxix, page 9. 





upon as an economical undertaking by any private 


company or public authority. There was also in such 
installations a danger, owing to the small consumption, 
that the water in the pipe lines would become impaired, 
by the growth of smell-producing organisms. With 
water obtained on the spot this did not apply ; pipes 
were shorter, and smaller, and less costly to lay, and 
the inherent defect of virtually all local supplies, 

















Parts per Weight of Kw-hours Cost of 

million of ozone per per million Electrical 

oxidisable million gallons gallons of energy per 
organic of water water million 

matter in purified. purified. gallons at 

the water, 4d. per unit. 

Grammes. Pence, 
0-5 3,180 54-09 27-05 
1-0 4,090 70-00 35-00 
1-5 5,120 86-9 43-45 
2-0 6,590 112-0 56-0 
2-5 8,520 144-9 72-45 
3-0 11,250 191-25 95-63 
{ 





possible pollution, could be surmounted by ozone. 
Purification of supplies in rural districts abroad was 
commonly effected in this way. The installations were 
entirely automatic. When raw water was available 
by gravitational flow, there was usually a raw water 
tank reservoir of some 3,000 gallons capacity. Some 
10 ft. below the bottom of the tank, a small ozone 
purification plant was installed, and below this a 
purified water tank was constructed, which was con- 
nected either to distribution mains, if any, or to a 
stand-pipe. The capital outlay was likely to be 
considerably less than that for long pipe line, and 
running costs were similarly likely to be appreciably 
lower. 

The author discussed the various details of the 
system with the aid of a scheme for treating 30,000,000 
gallons per day, the plant comprising plate-type ozone 
producers and emulsion purification. 


(To be continued.) 








LETTER TO THE EDITOR. 


AIRLESS-INJECTION ENGINE- 
DRIVEN MOTOR VEHICLES. 


To THE Eprror or ENGINEERING. 

Srr,—Regarding the article entitled “2-75 Litre 
Airless-Injection Engine for Touring Cars” in your 
issue of October 18 (page 426 ante), I venture to 
inform you of the official results of the contest of 
Diesel-vehicles in the U.S.S.R. of last year. These 
results were published in the “* Judgement of the Jury 
of the Contest of Diesel-Vehicles and Tractors” and 
in the “ Final Report of the Committee,” both by the 
People’s Commissariat for Heavy Industries, Moscow, 
1934 and 1935, respectively. 

During the road trials the following distances were 
covered by the competitors (“‘ Judgement,” page 3) :— 





Tuning runs ... ne. 600 km. 
Laboratory road tests 285 ,, 
Moscow-Tiflis—Moscow route 4,698 ,, 
Speed trials . 946 =, 
Total ... 6,529 ,, 


At the conclusion of the road tests the engines of 
competitors were subjected to a 50-hours’ run on the 
test bench (“ Judgement,” page 3). 

The final classification was (“‘ Judgement,” pages 4-5): 

lst prize : Maschinenfabrik Augsburg Niirnberg A.-G.., 

Germany. 
2nd prize: Comp. de Moteur Lilloise, Lille, France. 
3rd prize: L. Laéng Engineering Works, Limited, 
Budapest, Hungary. 
4th prize: Ganz and Company, Limited, Budapest, 


Hungary. 

5th prize; Fiat 8.A., Turin, Italy. 

Classification of the engine of F. Perkins, Limited, 
Peterborough (‘‘ Judgement,” page 5): This engine was 
the only competitor in the 1-5 ton category ; it did not 
obtain any prize in the general classification. Its fine 
performance was rewarded by a special prize. 

Categories provided by regulation (“ Final Report,” 
page 7) :—- 

(a) Engines built in to 1-5-ton cars, type ‘“ Gaz,” 

1 competitor. 
(6) Engines built in to 3-0-ton cars, type “ Zis,” 


13 competitors. 
(c) Engines built in to 5-0-ton cars, type “ Jagaz,” 
25 competitors. 


(d) Engines built in to 8-0-ton cars, type “ Jagaz,” 
1 competitor. 
Yours truly, 
8. B. Rrroéx. 
L. Lang Engineering Works, 
Budapest. 
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ENGINEERING PROBLEMS IN 
AIRCRAFT OPERATION AT HIGH 
ALTITUDES.* 

By R. E. Jounson and R. F. Gaae. 


Tue striking changes in aircraft performance 
obtained in the past five years have resulted from 
material improvements in aerodynamic character- 
istics, as well as from changes in the power plant. 
Previously, the latter factor appeared to be nearly 
the sole means used for improving performance, and 
the results were rather disappointing, as would be 
expected from consideration of the simple mathe- 
matical relations between speed and power. The 
quest for increased speed in commercial air transport | 
has turned from consideration of increased power | 
and improved aerodynamic qualities to a study of | 
the advantages obtainable by extending the cruising | 
operation to higher altitudes. Substantial progress | 
has already been achieved in this manner within the | 
limitations imposed by passenger comfort and safety | 
in present types of equipment, and it now seems in| 


order to evaluate further possible gains which may | 
result from an extension of this trend, and to examine | 
the engineering problems involved in both the airplane | 
and the engine. The typical modern aeroplane is | 
capable of normal flight operation at altitudes far | 
higher than any now utilised if a suitable power plant | 
were available which could deliver its normal power | 
output at any altitude. Since the restriction of 
primary importance is in the power plant, that problem 
is considered before counting the gains which might 
be realised without this limitation. 

Three kinds of ratings are required for engines 
intended for service in high altitude aircraft : (a) Take- 
off rating (maximum permissible power output for 
short periods at low altitudes); (6) maximum power 
for protracted periods (to be used to reach destination 
in event_of failure of one or more power-plant units, 
but not for normal operation for long periods); (c) 
cruising rating (maximum power for continuous 
normal operation). In order to provide a quick and 
safe take-off, it is desirable that the take-off rating be 
150 per cent. of the cruising rating. This large margin 
of reserve power will enable the areoplane to operate | 
from small airports, and also provides a factor of safety | 
for emergencies. The intermediate rating, termed the 
maximum power for protracted periods, is not normally 
required in airline service, and is only used in case of a 
continuing need for a maximum of power consistent 
with safe operation, such as the failure of one unit 
in a multi-engined aeroplane. This high-power rating 
obviously is required only at altitudes where some 
high land may be encountered en route. The cruising 
rating and the limiting height at which that power can 
be maintained are the most important measures of 
the usefulness of an engine for high-altitude operation. 
When used in the same kind of aeroplane the same speed 
will be obtained with a 500-h.p. engine at 12,000 ft. 
altitude as with an engine giving 330 h.p. at 35,000 ft. 
In other words, if the 500 h.p. were maintained to 
35,000 ft. the. speed would increase by about 23 per 
cent. These relations are illustrated in Fig. 1 for a 
modern transport aeroplane. Without considering 
other important factors, it would, therefore, appear 
that unlimited upward extension of the altitude limit 
of cruising power would be desirable. Notable pro- 
gress has been achieved in this direction and Fig. 2 
shows the changes in the ratings of a typical American 
engine resulting from the demands for greater power 
output and increased altitude performance with 
improved durability. A brief examination of current 
limitations on further progress will indicate what 
may reasonably be expected from the engine in the 
near future and thus establish the field immediately 
to be considered for high-altitude flight. 

Assuming that the engine design is properly pro- 
portioned with respect to strength, heat flow, and 
lubrication, its cruising rating will be established in 
practice at the highest level which will permit opera- 
tion without major failures in a period of 350 hours 
to 400 hours between overhauls. In other places it 
is sometimes the practice to operate at a lower output 
and extend the overhaul period, but this is scarcely 
to be expected in American operations. Types of 
engines now available are capable of cruising ratings of 
0.25 h.p. to 0-33 h.p. per cubic inch of displacement, 
and the upper value is likely to change but slowly 
for a considerable period unless radical departures in 
engine design are encountered. 

With a supercharger of the centrifugal-compressor 
type. driven from the engine crankshaft at a fixed 
gear ratio, it is feasible to maintain the cruising power 
Tatung up to about 14,000 ft. altitude and still obtain 
acceptable take-off performance with present types 
of fuel. This range can be somewhat extended with 
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the aid of an intercooler, though the additional drag, 
weight and complication do not appear to justify its 
use. The limitation of the single-stage supercharger 
just mentioned is encountered at sea level at the 
take-off condition. The liberal use of fuel cooling 
and tetraethyl-lead in the fuel during take-off has 
considerably extended the useful range of this type of 
supercharging, but the difficulties encountered under 
take-off conditions will place a relatively low limit on 
its utility for high-altitude aircraft. A second geared 
centrifugal compressor, used only at high altitude to 
supplement.a primary unit of the type just discussed, has 
been employed successfully to obtain additional altitude 
performance with conventional engines. , This type 
of unit has all of the advantages of the single-stage 
unit at low altitudes plus the ability to maintain the 


cruising rating to about 25,000 ft. altitude without | 


Fig. 1. CHANGE IN VELOCITY OF LEVEL FLIGHT 
WITH CONSTANT POWER FOR VARIOUS 
ALTITUDES 
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This improvement in 


intercooler. 
performance can be obtained without material increase 
in the aeroplane drag, though it does require a some- 
what higher specific fuel consumption due to the 


the use of an 


increased power absorbed by the supercharger. Many 
of the advantages of both the dual compressor unit 
and the integral, single-stage supercharger can be 
realised by the incorporation of a two-speed trans- 
mission with suitable clutching in the gear drive for 
the integral type of centrifugal supercharger. Such 
an arrangement permits optimum sea-level perform- 
ance for take-off and, by changing the speed of the 
supercharger impeller, gives adequate supercharging 
for high-altitude cruising. The second or high gear 
ratio may be chosen so that the supercharger com- 
pression ratio is the maximum that can be used with the 
engine and fuel selected without giving rise to detona- 
tion in cruising. Assuming the same compressor 
efficiency in each case, the altitude limitations of the 
two-stage compressor and the two-speed single-stage 
compressor are, therefgre, identical without inter- 
cooling, and the latter refinement scarcely seems 
warranted, For the ultimate maximum in degree of 
supercharging, the two-stage compression with an 
intercooler may prove to be necessary, but until the 
means otherwise available have been exhausted this 
complication should be avoided. 

The .combination of one supercharger stage gear- 
driven from the crankshaft, and another stage driven 





altitude performance ratings may be obtained by 
the use of the gear-driven supercharger only, exactly 
as in the cases previously considered, and the turbine 
unit may be used at high altitudes to maintain the 
cruising power output. Due to the fact that the 
turbine speed, and hence, the supercharger com- 
pression ratio, is under control, the required powe 
may be obtained at intermediate altitudes with a little 
lower charge temperature than that obtained with 
the two-stage gear-drive unit. It seems probable 
that the combination gear and turbine-drive two- 
stage supercharger will give excellent performance at 
very high altitudes, but the complication of the dual 
type of installation, in addition to the practical problem 
presented by an exhaust manifold operating at un- 
usually high temperature and pressure, are obstacles 
which may hamper its progress. Moreover, there is 
no conclusive evidence that the results obtained with- 
out intercooling cannot be equalled by a two-stage 
geared supercharger. These handicaps appear to 
preclude its wide adoption in the immediate future. 
The exclusive use of an exhaust turbine drive for the 
supercharger at all altitudes does not appear to be 
particularly attractive, because of the difficulty of 
obtaining a very high output for take-off at sea level 
without encountering prohibitive temperature and 
pressure in the exhaust system and cylinders. It is 
unfortunate that. necessary experimental data are not 
available as a basis for completely evaluating the 
merits of the turbo-supercharger. However, it seems 
probable that this type, when used with adequate 
intercooling, will produce the highest power output 
at altitudes above 30,000 ft. 

For the near future, it therefore appears to be 
feasible to employ either two-stage compression or a 
two-speed supercharger drive, which will permit the 
attainment of adequate power ratings for take-off 
and emergency service at low altitudes with the lower 
of the two degrees of supercharging, and to maintain 
the cruising-power rating only to about 25,000 ft. 
altitude with the other combination, Such an engine 
requires the use of a variable-pitch propeller and govern- 
ing mechanism to maintain the engine-operating speed 
at suitable values. With this arrangement the maxi- 
mum aeroplane cruising speed will be obtained at 
25,000 ft. and the speed at 35,000 ft. altitude will be 
about 94 per cent. of the maximum. Consideration 
of the numerous variables, which need to be controlled 
under the wide range of operating conditions, indicates 
that unless intercooling is necessary to obtain the 
required output, the optimum of performance can only 
be realised through the use of a variable-compression 
supercharger with complete control of its operation 
in flight. A better appreciation of the means for 
controlling combustion and cooling in aircraft engine 
practice has effected an increase in the performance 
attainable with a given fuel both at sea level and higher 
altitudes, as is shown for the period 1930 to 1935, 
by the curves of Fig. 2. Modern engines generally 
operate at temperatures equal to or lower than those 
commonly experienced in 1930, in spite of higher 
specific power output. It is interesting to note that 
expected difficulties with the cooling of supercharged 
engines have in gencral not been realised in practice 
except at abnormally low air speeds. 

Since high-altitude flight is obviously not par- 
ticularly advantageous for short distances between 
stops, the total propulsion weight is a matter of 
critical importance. This weight comprises that of 
the propeller, engine, cooling apparatus, installation, 
fuel, and oil. All items except fuel and oil are, in 
general, determined by the required power, output and 
durability. The fuel consumption at the cruising- 
power rating is the dominant variable in the pro- 
pulsion-weight figure for a flight of more than four or 
five hours. Actual realisation of specific fuel con- 
sumption values of 0-42 Ib. to 0-45 lb. per brake horse- 
power-hour under normal cruising conditions is 
practicable with present engines and fuels, where 
combustion control, heat dissipation, and operating 
technique are properly co-ordinated. These figures 
are obtainable with an overall mechanical efficiency 
of about 88 per cent. With the same fuel-air ratio, 
making appropriate correction for the increase in 
power input to the supercharger, the same engine 
when supercharged to give the cruising rating at 25,000 
ft, altitude will give a minimum specific fuel consump- 
tion of 0-48 Ib. to 0-51 lb. per brake horse-power- 
hour. This higher minimum specific fuel consumption 
to attain good performance at high altitude greatly- 
restricts the field of usefulness of this type of engine. 
However, even the values just quoted are not higher 
than the average experience of airline operators with 
present methods of control. Even though the fuel 
consumption while cruising warrants the most precise 
control, to use lean mixture ratios for take-off and 
other high-power operation is fallacious. The richest 
mixture which can be employed without loss of power 
should be used for the take-off, in order to vide 





by an exhaust-gas turbine, may fairly be compared 
with the two-stage gear-drive combination. The low- 


a maximum factor of safety against unforeseen 
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contingencies. In any case the amount of fuel wasted | 
by this procedure is insignificant for a long flight. | 
If fuels of improved knock rating become generally 
available, it will be possible to increase the compression | 
ratios now generally used, and thus improve both the | 
power output and the specific fuel consumption. This | 
practice will almost certainly introduce a whole new 
series of operating-durability problems. However, a| 
decrease of 10 per cent. in minimum attainable fuel 
consumption for cruising is worth a major effort, 
because of the resulting large increase in paying load 
or range. There are undoubtedly many operating | 
difficulties now unforeseen which will be encountered | 
when aircraft engines begin routine service at high | 


operations, the time saved is not particularly important 
except in regard to its effect on the amount of fuel 
which must be carried. For any specific flight length, | 
the fuel load reduction credited to the time saved | 
must be corrected for the higher specific fuel consump- | 
tion necessitated by supercharging for the higher | 


|altitude operation, and for other weight penalties 


mentioned later. For operation overland, the time | 
saved in making long flights at high altitudes is not | 
ordinarily of as great importance as the advantage | 
of increased paying load obtainable by making an | 
occasional stop for fuel. If restrictions on the rate 
of descent imposed by passenger comfort and eafety | 
are eliminated, a slight additional time saving may be | 


structural weight and fuel. In the case where a 
two-stage supercharger is used for the engine, the first 
stage might possibly supply the cabin pressure and 


ventilation with the assistance of pressure and volume- 
A small auxiliary compressor 


control apparatus. 
driven by an exhaust-gas turbine would be both 
economical of fuel and flexible in operation. In 
addition to the desired cabin pressure and ventilation, 
a large portion of the heat required for the comfort of 
the passengers would come from the same centrifugal 
compressor. While this amount of heat would have 


|to be supplemented by an exhaust-heated steam 


boiler or other appropriate means, the heated air 
supply would furnish a large part of the requirements 


altitudes. The ignition system and the fuel supply | accomplished by cruising at high altitudes, but this | except at low altitudes. Under unusual atmospheric 


problem may prove troublesome, but it is unlikely 
that these, or similar difficulties, will be insurmount- 
able. Power plants suitable for cruising operation at 
25,000 ft. to 35,000 ft. altitude appear to be feasible | 
with fuel of 87 octane number and a conventional | 
type of engine within a period of two or three years, | 
but the specific fuel consumption will be relatively 
high because of the power consumed by the super- 
charger. 

Having thus broadly outlined the limitations estab- | 
lished by the power plant for high-altitude aircraft | 
of the near future, an estimate may be made of what 
changes in useful performance may be realised within | 
these boundaries. It wil) he noted that the feasible | 
modifications in the power plant previously mentioned 
do not involve any direct increase in drag, but only 
an increase in size and weight of auxiliary equipment, 
which probably can be accommodated within the | 
space available in an airline transport aeroplane. It 
is reasonable, therefore, to compute the changes in 
performance from available data on the assumption 
that the basic flight characteristics of a transport 
aeroplane of modern type will not be altered materially 
by the installation of an advanced type of super- | 
charged engine. The increase in cruising speed of a 
transport aeroplane equipped with engines which t| 


maintain constant cruising power output to 25,000 ft. 
is shown on Fig. 1. It will be noted that this increase 
in level cruising speed at 25,000 ft. over that of the | 
same aeroplane operating at 10,000 ft., is 13 per cent. | 
This increase will not vary greatly for any modern | 
type of aeroplane with conventional wing loading. In | 
determining the practical utility of the high-altitude | 
aeroplane the apparent increase in performance result- | 
ing from high-altitude cruising must be tempered by 
consideration of the trip length and schedule speed, 
rather than level crusing speed alone. In order to| 
obtain the reduction in station-to-station time possible 
by cruising at altitudes higher than 10,000 ft. it is 
necessary to have certain basic performance data for 
the aeroplane, similar to that given in Figs. 3 and 4, 
for the engine operating technique normally employed. 
For the purpose of this analysis, the following assump- 
tions have been made to obtain the comparative 
station-to-station time: (1) A 5-minute interval has 
been allowed for manceuvring the aeroplane at each 
end of a trip. (2) All climbs are made with u constant 
thrust horse-power which is 10 per cent. higher than 
the normal cruising power. It has been assumed that 
the engine will be capable of supplying this power to 
at least 25,000 ft. altitude. (3) All level cruising will | 
be done at the established cruising power rating for | 
the engine. (4) All glides will be made at constant | 
rate of descent, using the rated cruising power. From 
the data given in Figs. 3 and 4 the station to station 
time (or speed) may be calculated for any trip length | 
and for any assumed cruising altitude. Fig. 5 shows | 
the results of these calculations for 10,000-ft., 25,000-ft 
and 35,000-ft. cruising altitudes. Inspection of these | 
curves will give the time saving in minutes which 
may be expectec for any trip length for the aeroplane 
which cruises at 25,000 ft., compared with the same | 
horse-power. This represents the real advantage in 
schedule time reduction available to the airline operator. 
Fig. 6 shows this time saving in minutes for any trip 
length for the particular aeroplane being considered, 
and also the percentage of schedule time reduction 
possible for 25,000 ft. cruising over 10,000 ft. operation, 
which may be realised approximately in any aeroplane 
operating under similar conditions. If these data are 
interpreted in terms of a typical transcontinental 
airline schedule, it may be expected that the aeroplane, 
cruising at 25,000 ft. will be able to make the trip 
without stopping in about 80 minutes (9-5 per cent.) 
less time than the same aeroplane flying at 10,000 ft. 
with the same power. If the aeroplane stops once 
during the flight, it may be expected to save 74 minutes 
(9 per cent.) by cruising at the higher altitude. If it 
stops three times, it may be expected to save 52 minutes 
(6 per cent.). If stops are made once every 300 miles, 











there is practically no advantage in going at 25,000 ft. 
for cruising. This indicates that the practical ad- 
vantage in time saved by cruising at a high altitude is | 
not large except for very long flights such as are 
necessary 


in trans-oceanic service. In the latter | 





does not materially alter the data as presented. 


Fig.3. CRUISING PERFORMANCE DATA 
TYPICAL TRANSPORT AEROPLANE 
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Since experience has indicated that passengers 


cannot ordinarily be carried at altitudes higher than 
12,000 ft. or 14,000 ft. without increasing the air 
pressure in the cabin above that of the surround- 
ing atmosphere, the fuselage must be substantially 
air-tight for high-altitude cruising. This is not 
impractical, though it involves some increase in | 
structural weight. In order to minimise difficulties it | 
would seem advisable to maintain the cabin pressure 
at about 10 lb. per square inch (absolute) at altitudes 
above 10,000 ft., at which altitude that atmospheric 
ressure is the normal value. If this procedure is 
followed, the internal pressure which the cabin must 
withstand will be nearly 7 lb. per square inch at 
35,000 ft. altitude. The stiffness required of the normal 
fuselage is such that the conventional structure will, 
in general, be adequate for the bursting loads and the 
me ow structural changes needed will occur at 
ulkheads and doors. A troublesome problem is 
encountered in the arrangements for maintaining the 
cabin pressure and in providing for ventilation. The 
power needed by a centrifugal compressor to raise the 
pressure from atmospheric to 10 lb. per square inch 
(absolute) is shown in Fig. 7, for the range of air flow 
ordinarily considered acceptable in ventilation practice. 
Assuming that a value of about 20 cub. ft. per minute 
per passenger is satisfactory, the power required will 
be about 2 h.p. per passenger at 35,000 ft. The 





utilisation of the main power plant to supply this 
energy is immediately suggested for economy of both 





conditions cooling of the cabin air supply might even 
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prove necessary. The high temperature air must 
be carefully distributed in the cabin to avoid un- 
comfortably hot spots. 

The preceding discussion leads to the conclusion 
that the additional complications in structure and 
auxiliary apparatus required for high-altitude cruising 


| with passengers probably does not warrant that type of 


flight operation except in the case of long non-stop 


flights over water, or to avoid or make use of weather 
| conditions on the flight route. 


However, the latter 


| item may be a very important consideration when it is 


desired to take advantage of prevailing winds. If these 
special considerations lead to the construction of a 
highly specialised, pressure-cabin type of aeroplane 
for high-altitude operation, the flight path normally 
used (neglecting winds) should be at the maximum 
altitude permitted by the degree of supercharging of 
the power plant. It seems probable that the super- 
charging methods available for service use in the near 
future will not provide for the maintenance of the 
cruising power rating at altitudes greater than about 
25,000 ft., and that the fuel consumption of such an 
engine will be materially higher than that of a similar 
engine supercharged for operation at relatively low 
altitudes. This increased fuel consumption plus the 
additional drawbacks resulting from the necessity for 
a supercharged cabin, severely restrict the commercial 
utilisation of the increase in aeroplane speed achieved 
by flight at high altitudes. 








Brirish STANDARD SPECIFICATION FOR THE IDENTIFI- 
CATION OF PirEs iN Burtprnes.—It is well known that 
the British Standards Institution has issued, among its 
many publications, British Standard identification colour 
schemes for engine-room piping, gas cylinders, and 
chemical notte Now comes the information that 
this series been augmented by the addition of 4 
specification, designated No. 617-1935, for the identifica- 
tion of. pipes, conduits, ducts and cables in buildings 
The scheme comprises a standard colour and a specially- 
shaped identification plate for each service, namely «ir, 
drainage, electricity, gas, oil, refrigeration, steam, and 
water, stamped gt prem h Copies may be obtained 
from the B.S.I., Publications Department, 28, Victoria- 
street, London, S.W.1, price 2s. 2d. post free. 
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THE PROPERTIES OF SOME LOW. | total alloy content beyond certain limits causes a 
NICKEL STEELS CONTAINING | tendency to air-hardening. The limits of manganese 


| and nickel content which will avoid this tendency appear 


MANGANESE.* | from the present work, and that of Jones*, to be :— 
By R. H. Greaves, D.Sc. Manganese. Nickel. 
i k ; : Per cent. Per cent. 
Apart from the investigationggot Guillet and of | 0-7 3-0 
Carpenter, Hadfield and Longmui, very little pub- | aa 1-5 
} +35 1-0 


lished information about manganese-nickel steels is | 
available. Jones} investigated the influence of man-| Steels in which these limits are exceeded all showed 
ganese on nickel steels, but did not increase the man- | the wide interval between elastic limit and yield point 
vanese content above 0-8 per cent. nor reduce the nickel | in the normalised condition, which is characteristic of 
ontent below 3 per cent. The mechanical properties | steels which tend to be air-hardened. The effect 
‘{ some manganese-nickel-copper steels are quoted | was most marked in two of the steels, and tempering 
by Rhodes.~ It has been shown by Jones§ that in the | these steels after normalising showed definitely that 
normalised condition a steel containing 1-4 per cent.!there had been some air-hardening. A comparison 
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of the normalised steels showed a uniformly small 
grain size. 

Oil-Hardened and Tempered Steels—Variation of the 
hardening temperature over the range 820 deg. to 
1,000 deg. C. does not appear to affect the mechanical 
properties greatly, except in the cases of four steels, in 
which a high hardening temperature causes a marked 
reduction of the impact value. Since the first three 
of these steels are in the lower manganese series, and 
the fourth contains only 0-5 per cent. nickel, it appears 
that both manganese and nickel raise the upper limit 
of temperature from which hardening can be carried 
out without the mechanical properties being adversely 
affected. Although most of the steels do not suffer 
a serious deterioration of properties by hardening from 
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manganese has mechanical properties not unlike 
those of a steel of similar carbon content containing 
3 per cent. of nickel, and the present investigation 
was undertaken to ascertain whether a part of the nickel 
in nickel steels could be replaced by manganese. The 
steels examined contained up to 2 per cent. of nickel 
and up to 1-35 per cent. of manganese. They can be 
— conveniently into four groups as shown in 
fable I. 
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of the properties of steels 3 and 5 with the best of the 
manganese, nickel and silico-manganese high elastic- 
limit steels examined by Jones* (see Table III) shows 
the nickel-manganese steels to be superior in every re- 
spect. The 1-4 per cent. manganese steel of Jones is 
approaching the limit beyond which the mechanical 
properties can no longer be improved by addition of 
manganese alone, since a manganese content in excess 


so high a temperature as 1,000 deg. C., there seems to 
be a slight advantage in using a lower hardening 
temperature, probably about 850 deg. C. Fig. 2 
shows the effect of nickel on the mechanical properties 
of the steels oil-hardened from 900 deg. C. and tempered 
at 600 deg. C., followed by air-cooling. Both man- 
ganese and nickel improve the elastic properties, maxi- 
mum load and yield ratio while causing only a slight 
reduction in ductility. Although the steels were not 
fully hardened by quenching in oil, the properties after 
hardening and tempering compare favourably with 
those of 3 per cent. and 4 per cent. nickel steels treated 
in the same section, namely, 5 in. by 1} in. by } in., 
and it seems likely that in certain cases some of the 
steels could be used in place of steels with a considerably 
higher nickel content. 

The effect of mass on the mechanical properties of a 
selection of the steels oil-hardened from 900 deg. C., 
tempered at 600 deg. C., and cooled in air, has been 
studied. The steels containing 0-4 per cent. carbon all 
showed a considerable reduction in impact value when 
the size was increased beyond 1} in. by } in., but this 
effect did not appear in the steels containing 0-3 per 
cent. carbon up to a cross-section of 3} in. by 2} in. 
In connection with the impact values it should be 
mentioned that although the oil-hardening was carried 
out in the sizes staved, the tempering was carried out 
on sections 1} in. by } in. from the centre of the larger 
pieces. The air-cooling after tempering was, in conse- 
quence, rather more rapid than would have been the 
case had the full section been tempered, and in those 
steels susceptible to temper-brittleness (see below) 
the impact value obtained may be slightly high. The 
elastic properties of all the steels are affected appreciably 
by increase of cross-section, but the effect in the steels 
containing 0-3 per cent. of carbon is no greater than 
that found in 3 per cent. and 4 per cent. nickel steels by 
Jones. 

Water-Hardened and Tempered Steels.—As stated 
above, the steels did not harden fully on being quenched 
in oil, but quenching in water from 850 deg. C. led to full 
hardening of almost all the steels in a cross-section 
1? in. by # in. Fig. 3 shows the effect of nickel on the 
mechanical properties after water quenching at 850 deg. 
C., and tempering at 600 deg. C., followed by air-cooling. 
As in the oil-hardened and tempered condition, man- 
ganese and nickel both lead to improvement of the 
mechanical properties without reducing the elongation 
greatly. The effect of nickel in improving the response 
of a steel to hardening treatment is clearly illustrated 
by comparing the portions of Figs. 2 and 3 relating 
to a steel containing 0-3 per cent. carbon and 1-35 per 
cent. manganese. A steel of this composition, with 
no nickel, does not harden fully on oil-quenching from 
900 deg. C., and the addition of nickel up to 2 per cent. 
effects a steady improvement in the mechanical pro- 





TasLe III.—Comparison oF MECHANICAL PROPERTIES OF NORMALISED NICKEL, MANGANESE, SILICo- 




















Taste I. MANGANESE AND NICKEL-MANGANESE STEELS. 
ae | ¥ +. Kina thes sed: ha Taber! . 7 anituh at © 7 ope ad Te 7 ew a 
Group. Steels. | Carbon. | Manganese. Nickel. Norma- 2. . | Average | Average 
- Steel | carbon. | M@2- | siticon. | Nickel. | ,lising | Elastic | Yield | Maxi | Yield | Blonga- ton or |, Brinell | Inod 
No. | *| ganese. a thes * | Tempe-| Limit. | Point. | poaq | Ratio. tion. Ares. [Sumber.| Impact 
Per cent. Per cent. Per cent. | | rature. | Number.| Value. 
. lto4 0-3 1-1 | 0-5 to2-0 - m ‘SBA. ah Sa Pa eae 
| 6to9 0-3 1-35 | 0-5to2-0 | " | | 
It. 10to13 | 0-4 0-7 0-5 to 2-0 | Per cent.|Per cent.| Per cent,|Per cent.| deg. C. | Tons per| Tons per} Tons per} Per cent.|Per cent.| Ft.-Ib. 
iN 14to17 | 0-4 1-0 0-5 to 2-0 | sq. in. | sq. in. | sq. in. | 
5 i. CO uf. 24 1-0 A‘ 0-39 0-60 | — | 2-98 | 800 | 26 | 28-9 | 42-1 0-69 | 29 | 61 153 48 
: ‘ B 0-38 1-39 | —_ | — 800 | 24 27-9 | 44-4 0-63 28 58 197 31 
—_—_—_—_— c | 0-32 | 1-31 | 0-93 a 860 | 26 29-8 | 45-6 0-65 | 4 | = rary +4 
N : au ‘ . . . 3 | 0-33 1-04 _ |} 1°45 800 } 29 30-6 | 44-0 | 0-70 : € 202 53 
ormalised Steels—Specimens of the steels were 5 | 0-36 1-18 — | 1-03 goo | 30 32-4 45-9 0-70 | 30 | 64 213 66 
| | | | 


normalised at a series of temperatures between 860 deg. 
and 740 deg. C., and their mechanical properties deter- 
mined. In all cases the best properties were obtained 
by normalising at temperatures in the neighbourhood 
of 800 deg. C. Addition of both manganese and 
nickel to the steels improves the mechanical properties 
without serious loss of ductility, but increase of the 





dy Communication from the Research Department, 
Woolwich, presented at the Manchester Meeting of the 
Iron and Steel Institute, September 16-19, 19365. 


Abridged. 





of 1-6 per cent. makes the steel liable to air-harden, | perties. 


* A, B,C: Steels examined by Jones. 


Water-quenching the same steel from 850 deg. 





1 Iron and Steel Inst., vol. exvii, page 295 
+ Iron Age, vol. 96, page 1553 (1915). 
§ ENGINEERING, vol. cxxviii, page 482 (1929). 





while 3 per cent. of nickel seems to be about the useful | C. causes it to harden fully, and the addition of nickel 
limit for nickel structural steels. It appears, therefore, | up to 2 per cent. is almost entirely without effect on 
that the combined use of nickel and manganese will|the properties. Although a high manganese content 
give mechanical properties better than can be obtained | is generally considered to cause liability to cracking 
by the use of either alloying element singly. Steels in| in heat treatment, no such effect was encountered on 
Groups I and II were tested in the transverse direction | the present series of steels, In neither the oil-quenched 
after normalising and after slow cooling at 14 deg. C. | nor water-quenched sections were any cracks observed. 
per minute from 800 deg. C. The results showed| T'emper-Brittleness.—Nickel alone, or in the presence 
good’ ductility in this direction. The microstructures | of a low percentage of manganese, does not induce 

—— — susceptibility to temper-brittleness, but the well-known 

' effect of manganese in rendering a steel more susceptible 








* Loc, cit. 
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is reinforced by an increase in the nickel content. 
The highest susceptibility ratios for steels of a given 
carbon content, with manganese over | per cent., were 
obtained in those containing the highest percentage of 
nickel. 
ratios of over 2, there is no indication in the results 
obtained that air-cooling of small sections after temper- 
ing results in brittleness. In larger sections air-cooled 


ae) 


after tempering, the rate of cooling may become suffi- | 


ciently slow to reduce the impact value. 

Conclusions —The amount of nickel which may be 
added to a steel containing manganese without inducing 
a tendency to air-hardening decreases from well over 
2 per cent. with a manganese content of 0-7 per cent. 


down to 1 per cent. when the manganese content is | 


1-35 per cent. In the normalised condition a steel 
containing 0-35 per cent. carbon, | per cent. manganese 
and from | per cent. to 1-5 per cent. nickel, gives good 
mechanical properties, better than those previously 
obtained from 3 per cent. nickel steel, 1-4 per cent. 
manganese steelgand silico-manganese high elastic-limit 
steels. Steels f approximately this composition do 
not harden fully when quenched in oil in sections 
} in. thick, and are subject to mass effect, but their 
mechanical properties in the oil-hardened and tempered 
condition are equal to those for which 3 per cent. and 
4 per cent. nickel steels of similar carbon and low 
manganese contents are frequently employed. 

An increase in manganese and nickel, either separately 
or together, within the limits investigated, diminishes 
the mass effect and leads to an improvement in the 
mechanical properties without serious loss of ductility. 
It also increases the range of temperature from which 
quenching may be carried out without adversely affect- 
ing the mechanical properties. Steels of the higher man- 
ganese and nickel contents are susceptible to temper- 
brittleness, but air-cooling of sections } in. thick does 
not give rise to a low impact figure. All the steels 
investigated hardened fully on water-quenching, and 
the relatively high manganese content of some of 
them did not result in any cracking. It would appear 
that, in suitable circumstances, where a yield point 
of over 32 tons per square inch is required, with maxi- 
mum load over 45 tons per square inch and impact 
figure over 40 ft.-lb., oil-hardened and tempered steels 
containing 0-35 per cent, to 0-40 per cent. of carbon 
and 1-0 per cent. to 1-3 per cent. of manganese with 
about 1 per cent. of nickel may be used with economic 
advantage in sections up to 24 in. in thickness in place 
of 3 per cent. nickel steel. If a high impact figure 


is required and the section to be treated exceeds 2} in. | 


in thickness, it may be necessary to reduce the carbon 
to 0-30 per cent. and increase the nickel to 1-5 per cent. 
or even 2-0 per cent., since steels with the higher carbon 


content indicated above, when treated in large sections, | 


give an impact figure below 40 ft.-lb. 








NOTES ON NEW BOOKS. 


No technical reference library or university library | 


can afford to be without certain compendiums of 
American origin which gather together the multitude 
of references to books and papers on a particular 
branch of seience. The half-hearted way in which we 
in this country have tackled most problems of abstract- 
ing, is strikingly brought out by comparing the incom- 
plete abstracts common for most industries with the 
exhaustive chemical abstracts made both here and in 
the United States. Regarding the latter, the publica- 
tion of the Bibliography of Non-Metallic Inclusions in 
Iron and Steel, compiled by L. F. McCombs and 
M. Schrero (Mining and Metallurgical Advisory Boards, 
Pittsburgh, 4 dols.), will enable research workers to know 


where they stand with regard to what has been published | 


in this special line up till the year 1933. The authors 
or compilers are of the technological staff of the Carnegie 
Library of Pittsburgh, so that they should be thoroughly 
competent to deal with intricate problems of indexing. 
They claim, moreover, to have examined every paper 
in the list, so that exception cannot be taken to the 
price of this 300-page volume, although it will be 


regretted that much of the literature of 1933 is omitted | 


and none of that of 1934 is included, owing to a sudden 
decision to publish the work without waiting for 
this most recent portion. In this branch of work infor- 
mation is difficult to collect, for the references have not 
been marshalled into order on the scale adopted for 
some years in chemistry, and in any applied subject any 
saving of time in preliminary searching before new 
research work is begun is a boon which counterbalances 
any duplication in abstracts. The inclusion of over 
2,000 references’ to the various non-metallic elements 
in steels is sufficient to indicate the extent of the volume, 


and when such references are backed up by one or two | 


lines of terse information, the value of such a book is 
obvious. The index is the first point at which to test 
the efficiency of this type of work, and the thoroughness 
with which this compilation has been drawn up is 
evident when such subjects as desulphurisation and 
dephosphorisation are consulted. Metallic elements 


Although some of the steels have susceptibility | 


| 

appear in so far as they influence the removal or 
presence of non-metals, although manganese seems to 
have obtained disproportionate attention in some 
respects. An additional point of value is the inclusion 
of references to abstracts of papers which have appeared 
in journals other than that in which the original pub- 
lication occurred. This will be of benefit to those who 
have not access to a library. 


Unsere Verbrauchagiiter und ihre Herstellung, by 
| Dr.-Ing. Kurt W. Geisler (V.D.1.-Verlag. G.m.b.H., 
Berlin, N.W.7), is a small book giving brief descriptions 
of the chemical plant and processes used in the pro- | 
duction of commodities. It does not presume to be a | 
highly scientific text, but appears to have been written | 
to indicate to the lay reader the nature of the work 
entailed in and the principles underlying the preparation 
of the commodities which are required for civilised life. | 
It is an admirable introduction for the engineer who has | 
only a slight acquaintance with the processes of chemical | 
manufacture. The first few pages are’ devoted to a | 
brief description of some of the more important unit | 
processes, such as pulverising, mechanical separation, | 
filtration, drying, evaporation, distillation, &c., and | 
outlines are given of the different types of plant which 
may be used in carrying out these operations. A} 
concise account follows of the production of some of | 
the more important materials for plant construction. | 
The general character of this will be gathered from | 
the fact that in dealing with ferrous metals, the author | 
even outlines the manufacture of cast-iron and steel | 
from the ores. Finally, short descriptions are given 
of a very large number of chemical industries. The 
jextent of the treatment each receives may be judged | 
from the fact that approximately a hundred subjects | 


are dealt with in the 177 pages, measuring 6 in. by 8 in., | 


and that textiles, fuel, explosives, dyestuffs, the heavy 
chemicals, brewing, synthetic manures, india-rubber, 
and foodstuffs are amongst those included. The text, 
however, contains 117 excellent line diagrams, a large | 
number of which are in the nature of descriptive flow 
| sheets, and these, to some extent, balance the scanti- 
ness of the text. It is to be regretted that the author 
has not provided the reader with one or more references 
to text-books of an authoritative character which deal 
more fully with some of the subjects mentioned. 


| 
| 


Those who favour specialisation in an elementary 
text-book will be interested in Properties and Strength 
(Metals), by J. D. Haddon, B.Sc., 
| A.F.R.AeS. (Messrs. Sir Isaac Pitman and Sons, 
| Limited, London. 8s. 6d. net), which forms Vol. III 
|of “ An Introduction to Aeronautical Engineering,” 
and has been specially written for the benefit of students 
who intend to take up this particular branch of engi- 
neering. Three of the first four chapters give a short 
account of the structure and elementary metallurgical 
| properties of metals and alloys used in aeronautical 
work; the fourth outlines the elementary principles 
of heat treatment. The remaining nine chapters 
cover the usual work found in elementary text-books 
dealing with strength of materials. The use of the 


|of Materials 


| calculus is avoided and beam deflection is determined | 
by the bending moment area method. The section | 


devoted to continuous beams is too brief to be of much 
real use and, in fact, seems rather too difficult for 
|inelusion in a book of this standard. Additional 
| assistance will probably be required in connection with 
|the special formule given in the chapter on struts. 








The author’s method of developing the Rankin (sic) 
|formula, by the way, is rather unusual. A large 


}number of examples illustrate the aeronautical appli- | 


Some of these, however, are rather small and the 


| lettering is indistinct. 








THE WARREN FAULT LOCATOR 
FOR OVERHEAD LINES. 


Tue increasing use of overhead lines for the electrical 
transmission of power has drawn attention to the 
absence of a ready means of locating the faults that 
| naturally occur from time to time. As it is, circuits 
| have to be put out of commission for the insulators to 
| be examined, and this examination has to be conducted 
| by climbing pole after pole until the fault is discovered. 
|'To save the time and money wasted in this procedure, 
| Messrs. A. Reyrolle and Company, Limited, Hebburn- 

on-Tyne, have developed the Warren fault locator, 
the operation of which depends on the potential differ- 
ence which is set up by the passage of fault current to 
earth through the towers or poles in the immediate 
| vicinity of the fault. This potential difference is used to 
| transmit a current through a luminous indicator, which 
| consists of a special low-capaeity lamp, and has one 
| terminal connected to the tower structure or the down- 
| coming earth wire and the other to an auxiliary earthing 
spike which is driven into the ground. 


cation of the subject and there are plenty of diagrams. | 





The locator, a view of which appears in Fig. 1, js 
housed in a small cast-iron box with a weatherproof 
hinged lid and a special key to prevent interference, 
The earthing spike consists of a mild-steel rod, which 
is connected to the locator by a length of weather. 
resisting wire, as will be clear from Fig. 2, which shows 
the locator fixed near the base of a lattice tower. Th. 
terminal by which the wire is connected to the spike 
is coated with bitumen paint to prevent corrosion 
between the steel and copper, and a clip to which the 

















wire is fastened is provided at the top of the spike to 
take any pull during erection. 

Under normal conditions there is no passage o! 
current through the indicator, and absence of a fault 
on or near the particular tower can be determined by) 
applying a test battery when the indicator will glow. 
If, however, an indicator has “ blown” owing to the 
passage of a fault current, the presence of the fault at 
or very close to the tower being tested will be shown 
by failure to glow when the test battery is applied. We 
understand that the locator can be used on any line 
irrespective of the operating voltage, and is equally 
suitable for alternating- or direct-current circuits. It 
should prove particularly useful in areas which are 
subject to lightning. 
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THE UTILISATION OF CREEP-TEST 
DATA IN ENGINEERING DESIGN.* 
By R. W. Batey. 

Ir is nearly fifteen years since Chevenard and 
Dickenson directed attention to creep as a factor of 
basic importance in the behaviour of metals required 
for high temperature service. Shortly afterwards, 
Lea,t in an important paper before this Institution, 
dealt with the subject and considered also the effect 
of reversing stresses at elevated temperatures, In 
the meantime, an extensive and rapidly expanding 
literature upon the phenomenon of creep has arisen. 
Nevertheless, engineers still have difficilty in utilising 
for design the voluminous creep-test data that has 
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become available. Two principal causes can be 
assigned for this difficulty. One is the unsuitable 
character of the data provided, and the other is the 
absence of a rational basis for dealing with the general 
case of stress distribution and creep under any system 
of stress. Had the conception of a limiting creep 
stress of a magnitude acceptable for economic design 
proved correct, little difficulty would have arisen. 
Engineers would have been satisfied to know for the 
important materials the magnitude of this stress at 
different temperatures and design would have pro- 
ceeded by established methods. Such an outcome 
would have simplified the problem of design, and it is 
not surprising, therefore, to hear even to-day of 
requests for limiting creep-stress values. Attempts to 
satisfy such requests have led to the definition of 
stresses for which the creep or creep rate in a given time 
would not exceed small specified values. Generally, 
however, these values have been coarse compared with 
what is permissible in practice, and a factor of “ safety ” 
which could only be a guess has provided the only 
safeguard against weakness and perhaps failure. This 
position must be regarded as unsatisfactory and to 
require two things, namely, a procedure in testing 
and a method of ascertaining working stresses which 
will place design of high-temperature plant upon as 
satisfactory a basis as has been long established for 





30 40S 60 70 
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temperatures where metals are elastic in behaviour. 
The purpose of this paper is to consider both require- 





_* Paper read before the Institution of Mechanical 
Engineers on Friday, November 22, 1935. Abridged. 
1 See ENGINEERING, vol. cxviii, page 816 (1924). 





ments of the problem and to outline the methods, 
experimental.and analytical, which have been employed 
by the author in arriving at a more rational basis for 
design where creep is a dominating factor. 

In carrying tut this purpose the paper is divided 
into two parts. Part I deals with both creep-test 
data and its utilisation in design problems, and Part II 
is confined to an examination of the phenomenon of 
creep under compound stress. A major object of the 
paper is to offer a general basis for dealing with creep 
under any system of stress in a form that is linked 
directly with the case of simple tension. It is taken 
that for simple tension and compression and for cases 
that can be developed directly from it, such as bending, 
the dependence of creep upon stress is represented most 
satisfactorily by the relation C = Af”, where C is 








sion and compression. 


Part l. 

Tensile Creep Test Data.— 
The tensile creep test is and 
will remain the most import- 
ant test for providing creep- 
test data. Therefore, any 
attempt to provide a general 
basis for dealing with creep 
under any system of stress 
must include simple tension 
as a special case, and the 
general relation should reduce 
simply and rationally to that 
case. In practice two im- 
portant cases of creep under 
tensile stress occur. In one 
(a) the stress is constant, or 
substantially so; and in the 
other (6) the stress diminishes 
a male with time. These two cases 

‘aint are considered by the follow- 
ing :— 

Creep under Constant Stress.—Usually the total 
deformation by creep during the life of a part is the 
important quality. Generally, therefore, creep-test 
data should be based upon a total permissible deforma- 
tion which will vary to some extent with the nature 
of the part and also with the material used. It would 
rarely exceed 0-005 strain, i.e., 0-005 in. per inch, 
and generally it would be less. In most turbine parts, 
for example, it would not exceed 0-001 strain. Very 
little published creep-test data is of a sufficient degree 
of refinement, and therefore unless it is employed with 
considerable discrimination it may be seriously mis- 
leading. A suitable method of finding working stresses 
for parts operating under steady stress was suggested in 
1932, by the author,* and has been employed continu- 
ously by him for the purpose. It is not proposed to 
present a collection of data obtained by the method, but 
by way of example to outline the procedure adopted in 
determining the creep characteristics of a steel required 
for high-temperature service. For this purpose the 
case of a forged 0-5 per cent. molybdenum steel (A), 
water-quenched and tempered, is taken. Particulars 
of the testing equipment and dimensions of specimen 
have already been given.t| The maximum permissible 
creep was taken to be 0-001 strain, and the life period 
for first-line service 100,000 hours. The material as 
tested was in the condition in which it was intended 
to beemployed. The composition was as follows :— 

Cc. Mn. Si. 

0-29 0-49 0-18 









8. P, Mo. 
0-033 0-038 0-46 





* See ENGINEERING, vol. cxxxiii, page 261 (1932). 
t Bailey and Roberts, loc. cit. 





The steel in the form of 5-in. diameter bars was water- 
quenched from 860 deg. C. and tempered for one hour 
at 650 deg. C. Specimens were cut half-way between 
the axis and the outside of the bar. Tensile creep 
tests were carried out at stresses of 16 tons, 10 tons, 
6 tons, 2 tons and 1 ton per square inch, and at each 
stress tests were made at different temperatures to 
enable the relation between temperature and time to 
be derived for the occurrence of a total creep of 0-001. 

Fig. 4 gives at different temperatures the steady 
stress which, operating for 100,000 hours, would 
produce a total creep of 0-001 strain. Stresses thus 
obtained may be regarded as actual working stresses 
for the conditions of stress, temperature and “ life ” 
taken, provided that during the much longer periods 
of service than those occupied by the tests no important 
decline in properties of the material occurs, and also 
provided that the material tested is representative of 
that to be used. 

Tensile creep-test specimens were heated without 
stress at 650 deg. C. for periods of time up to 100 hours. 
Each specimen was afterwards tested at 560 deg. C. 
under a stress of 6 tons per square inch in order that 
a measure of the change in creep behaviour produced 
by the preliminary heating could be ascertained. The 
results of these tests are recorded by Fig. 9, which 
shows that considerable change in creep behaviour is 
brought about by the preliminary heating. The 
duration of the preliminary treatment at 650 deg. C., 
for each specimen, is stated on the curves. Previous 
creep tests at 6 tons per square inch showed that the 
material in its initial condition required forty hours at 
560 deg. C. to produce a creep strain of 0-001. The 
influence of the preliminary heating is, first, to increase 
the time required to produce a creep strain of 0-001. 
Therefore a stiffening of the material occurs, and this 
is followed by weakening. The stiffening and weakening 
effects are more conveniently shown by Fig. 10, which 
also has marked on the curve points giving the times 
at 650 deg. C., as found above, equivalent to 100,000 
hours at the temperatures stated. It is seen that up 
to an operating temperature of 475 deg. C. the material 
may be expected to be improved in creep resistance by 
heating during service. At 500 deg. C. operating 
temperature, allowing for the improvement during the 
early part of the “life,” it appears probable that at 
about half-life no decline in performance relative to 
the initial condition will have manifested itself, and 
over the second half, even if the creep rate is twice 
what would be anticipated from the creep-test results, 
the total strain at the end of the life would probably 
be of the order of 0-0012 instead of 0-001. The 
material, therefore, is regarded as capable of giving 
reliable service over the long life period involved up 
to temperatures of 500 deg. C. and under the stresses 
given by Fig. 4. The effect of heating in producing 
stiffening followed by weakening, revealed by Fig. 10 
is a phenomenon not confined to the steel dealt with, 
but evidence of it has been found by the author in 
chromium-molybdenum steel and in both cast and 
forged-carbon steels. In the case of the latter steels 
continuation of heating results in carbide spheroidisa- 
tion and appreciable reduction in creep resistance ; 
initially, however, there is a stiffening effect. Exami- 
nation of Figs. 10 and 4 show a correspondence of the 
stiffening effect in Fig. 10 with the bulge of the curve 
in Fig. 4, which it explains. 

Tensile Creep Tests under Diminishing Stress.— 
Important examples occur in practice where creep 
takes place under diminishing stress. Usually a struc- 
ture involves two or more parts in series, and commonly 
the loading is dependent upon elastic strain for its 
maintenance, and as creep occurs the load diminishes. 
Diminishing-stress tensile tests were carried out on 
the standard tensile creep-testing machines. The load 
was applied smoothly over a period of about 15 
seconds, and the readings of the extensometers when 
the full load was° reached were noted. Throughout 
the test the length of the specimen was maintained 
constant by adjustment of the load to give a constant 
reading of the extensometers corresponding with the 
initial reading. Thereby, any creep was compensated 
for by a reduction in the elastic extension of the test- 
piece. During the rapid fall of the load, load adjust- 
ment was made by decrements not exceeding 200 Ib. 
per square inch stress, and with the lower rates of 
creep the decrements did not exceed 100 lb. per square 
inch. The results of several tests carried out as 
described are reproduced in Figs. 13 and 14. 

In Fig. 13 two tests upon the same specimen of 
0-5 per cent. molybdenum steel, water-quenched at 
860 deg. C. and tempered at 610 deg. C., are recorded. 
Each was made with an initial stress of 12 tons per 
square inch, chosen because it was of the order that 
might be applied to a bolt upon tightening up. In the 
first test the stress fell away rapidly at first and at a 
diminishing rate, until at 170 hours it reached a 
minimum and showed an unexpected slight increase 
jin stress, followed by a slight fall and further rise. 
| It was thought that this behaviour might be associated 
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with the stiffening that would be expected in the time especially where the loading is constant or substantially | simple tension or compression the presence of more 


taken and known to occur (as shown in Fig. 10) in the | so, 


material as a result of heating. The increase in stress, 


is a straightforward matter given the requisite | than one principal stress is understood. In the genera! 
test data such as that exhibited by Fig. 4. Analysis | case, of course, there will be three principal stresses, 


however, would imply a slight change in the modulus | of creep under compound stress indicates that creep | tensile or compressive, acting in the directions of th: 


of elasticity of the order of | per cent. 
of 530 hours at 500 deg. C. 
valent to 0-5 hour at 650 deg. C., and as probably at 
least ten times the period of the test would be necessary 
before a decline in stress would be noticed, it was decided | 
to continue the test after raising the stress to 12 


under similar temperature and initial stress, the test- 
piece having been given a preliminary 


with a full life of 150,000 hours at 500 deg. C. The} 
upper curve of Fig. 13 shows the record of the test 
made after re-loading ; 


The test period | under simple compression will be the same as under | 
was estimated to be equi-| simple tension, and the test data obtained in tensile 
| tests may be applied with every confidence to cases | 


tons per| under simple shear as ordinarily 
square inch and to run also a test upon another specimen | found that a thin-walled cylinder under internal fluid | 


heating at | with simple shear. 
650 deg. C. for 130 hours, which was taken to correspond | respect, therefore, one of importance, but it is best left 


usual three mutually perpendicular co-ordinate axes 
Dependence of Creep upon Shear.—A close examina 
tion of creep accompanying simple shear is a very 
useful introduction to the general case of compound 
stress. Creep tests on thin-walled cylindrical tubes 
under torsion show that no axial creep accompanies th: 
twist.* This fact is of cardinal importance, as will 
appear when the shear stress is resolved into its equiva- 
lent principal tensile and compressive stresses, eac! 
equal in magnitude to the shear stress. Regarding 
creep as due to the presence of shear stress—a view 
which is in accord with present knowledge—equa! 


| of simple compression. 
(6) Shear.—Although comparatively few parts are 
understood, it is | 


pressure is under a state of shear stress corresponding 
The case of simple shear is in this 


| for consideration in the category of compound stress. 
It may be noticed, however, that the relation between 


and Fig. 14 shows the record | the shear-strain creep rate and the shear stress is | creep in the directions of the principal stresses permit 


of the test which was preceded by heating the specimen | similar in form to that for creep under tension and has} the important deduction to be made that creep by 


together with the record of the first test without | 


preliminary heating. 
creep that occurred during the first test and as a result | 


of the stiffening phase which takes place upon heating, | treated as cases of simple tension and compression. 


Owing both to the effect of the | coefficient A. 


it has a different | shear is uninfluenced by 
angles to the plane of shear. 

Parts under simple bending may be | tion will be clear from Fig. 19. 

shear stress on the planes DF, CG 


but the stress acting at right 
The truth of this deduc 
It will be seen that the 


Al and DH 


the same stress index n, 


(c) Bending. 


there was present throughout the test after reloading | Prismatic bars of any cross-sectional form when under | similarly inclined to the directions of the principal 
an important increase in the creep resistance of the }@ uniform bending moment must creep so that plane | stresses is of the same magnitude, but while for th: 


material. 
service is indicated approximately by Fig. 10. 
As far as the tests under diminishing stress go, they 


indicate that the stresses given by Fig. 4 for the case|to the distance 
of constant stress, may be used for similar final stresses | point from the 
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fibre” | plane D F and CG the stress acting at right angles is 
creep strain and creep rate C at any point in a cross-| tensile, for the planes AI and DH it is compressive 
section will be proportional 
y of the 
neutral axis. 
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for the case of diminishing stress, provided the total 
creep and life in both cases is similar in magnitude. | 
However, a more appropriate test procedure than that | 
described for constant-stress conditions is desirable for | 
obtaining creep-test design data required in the case | 
of materials employed under diminishing stress. This | 
is particularly the case with materials required for | 
bolts and studs employed in pressure joints at elevated 
temperatures. 

Suggested Procedure for Determining the ( ‘veep | 
Properties of Bolt and Stud Material required to Operate | 
under Diminishing Stress—The design problem of parts 
like bolts and studs is to determine for the operating | 
temperature an ultimate working stress for the material 
which, in spite of inevitable oreep, can be assured at | 
the end of the life period. The most appropriate 
method of investigation we are able to suggest is one 
which corresponds in general principle with the method 
already described for determining creep properties 
under steady stress, but which instead of steady stress 
would employ diminishing stress. The procedure in 
carrying out tests to determine the temperature at 
which a particular stress could be relied upon at the 
end of a specified life period would be to make a series 
of tests at several temperatures under the same initial 
and final stress conditions and to determine the time | 
at each temperature for the stress to fall from the 
initial to the final value. A single test could in some 
cases, of course, be used to give times for several final | 
stresses embraced by the stress range of the test. A| 
maximum life period of 100,000 hours would suffice in 
most cases, but where there is annual inspection 
or overhaul entailing reloading of bolts at the 
initial magnitude, a period of 100,000 hours would 
suffice. 

Life of Structures Operating under Diminishing Stress. 

The term “ life’ as employed here does not refer to 
ultimate durability, but means the period during 


| Met Jullough and more fully by Tapsell and Johnson. 


| Usually there would be but little difficulty in judging, 


| could be taken. 


| mination of the position of the 


which the stress in important parts falls as a result | 


of creep to the minimum values which are able to 
ensure the satisfactory performance of the functions | 
of the structure so far as these are dependent upon 
stress. In a bolted joint under fluid pressure, for 
example, there would be a minimum stress at the bolts 
necessary to ensure freedom from leakage. The time 
taken for the stress at the bolts to fall from the initial 
value to this minimum value would be the life. 
Parts under Simple Stress (a) Tension and Com- 


pression.—The design of parts in simple 


| were elastic ; and when the predominant action is the | 


tension, | 


Duration of Test..Hours “ENGINEERING 


Nevertheless, the creep arising from shear on these 
planes results in equal creep in the directions of the 
principal stresses. It appears immaterial, therefore, 
whether the stress acting at right angles to a plane 
under shear is tensile or compressive. 

The evidence therefore indicates clearly that (a 
creep by shear is uninfluenced by the stress acting at 
right angles to a plane of shear. As a corollary, 
because tensile and compressive stresses are ineffective 
in causing creep, except in so far as the stress system 
involves shear stress on some planes, it may be said 
with equal assurance that (6) creep is dependent only 
upon shear stress. It follows from (a) and (b) that 
the creep of a material under simple tension and simple 
compression the same in magnitude, although 
| Opposite in sign. 
| — General Case.—When considering in a general manne: 
|the phenomenon of creep under compound stress, 
it will be safe and suffic ‘iently near in cases | the first question that arises is whether creep occurs 
| by shear only upon planes of maximum shear stress. 
If it is true, shear stress on all planes except those o! 
maximum shear stress could be altered without affecting 
creep, provided the shear stress anywhere is not 
increased to equal the maximum value. For example, 
it would be possible in the case of thin-walled cylin- 
drical pipes under internal fluid pressure where the 
axial stress is one-half the hoop stress, to increase or 
diminish the axial stress by externally applied axial 
loading of the pipe without causing any change in 
creep to occur, provided the axial tensile stress is kept 
between zero and the hoop-stress magnitude. The 
hoop stress, of course, determines the maximum shea! 
stress and remains unchanged by the axial loading 
The author’st experiments upon the creep of lead 
pipes under internal fluid pressure and externally 
applied axial loading failed to produce any evidence 
occur where parts are subjected to combined bending of ye behaviour, but, on the contrary, showed tt 
and direct load. Under creep conditions parts sub- | ~ § ened axial stress by external loading be 
jected to this combined straining action when the seus tohen x axial ereep, Ons experiments are 
predominant action is bending are much more favour- | — tubes under compound stresses have given wg et d 
| ably stressed than would be the case if the material | which are in accord with the behaviour of the lea 

pipes. Our conclusions from these tests are: 
(1) Creep occurs on planes where there is shear stress, 
jand it is not confined to planes of maximum sheat 
stress. (2) Creep by shear upon a plane may 
influenced by shear stresses upon other planes. 
(To be continued.) 
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| This has been confirmed experimentally for lead by 


Generally, 
where the moment of resistance is not readily deter- | 
minable, to take a value 0-9 of that for uniform stress. 


as in the case of an I-section, where a larger value 
The bending of a prismatic bar of 
general cross-section under creep conditions differs from 
the elastic case in the position of the neutral axis of 
the section, although usually the difference of position 
is not large. The stress distribution on each side of 
the neutral axis under creep conditions is very much 
nearer to a uniform stress than to the linear distribu- 
tion corresponding with an elastic condition. Deter- 
neutral axis for a stress 
distribution based upon creep rate « (stress)" would 
in many cases be tedious, and for practical purposes 
it is sufficient to assume uniform stress. 

(ad) Combined Bending and Direct Load.—Cases 





direct load the stress conditions will approach those | 
for elastic conditions. 

Parts under Compound Stress—Many important | 
parts such as pipes, pressure vessels of cylindrical | 
and other form, turbine dises and rotors, are examples 
of material under compound stress at elevated tem- 
peratures. By compound stress as distinguished from 


be 


See ENGINEERING, vol. cxxix, page 265 (1930) 
See ENGINEERING, vol. cxxix, page 772 et seq (193 
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THE TIR JOHN NORTH POWER 
STATION OF THE 
CORPORATION. 

(Continued from page 466.) 
Eacu condenser in the Tir John North station 
is provided with two air ejectors of the Maxi-vac 


type, which were manufactured by Messrs. G. and 
J. Weir, Limited, Cathcart, and are capable of deal- 


with steam at 400 lb. per square inch and a tem- 
perature of 825 deg. F. These ejectors, an illus- 
tration of which appears in Fig. 32, page 598, 


in feed systems where the pressure of the con- 


(sou.u) 


densate exceeds 25 lb. to 30 Ib. per square, 
inch, They are of the three-stage type, with 
inter and after condensers through which the | 
main condensate circulates. As, however, this | 
condensate only passes through the tubes of the | 
inter-condensers, this part of the equipment alone 
is subjected to the condensate pump discharge 
pressure, in contradistinction to the arrangement in 
the firm’s low-pressure ejectors, where the con- 
densate flows outside the tubes and the whole 
casing is therefore subjected to the condensate 
pressure. The steam nozzles are of Monel metal, 
and the diffuser nozzles of gunmetal. In addition, 
there are six sets of Weir steam-jet air exhausters, 
two of which are intended for rapidly raising the 
vacuum in the condensers, while the others will be 
used for creating the necessary vacuum for priming | 
the main circulating-water system. It will therefore 
be possible for the latter to be filled within a few 
minutes before starting the circulating pumps. 
Each of these exhausters consists of a single-jet air 
ejector with a Monel-metal nozzle and gunmetal 
diffuser. 

The condensate extraction pumps, which are 
installed in duplicate, were manufactured by Messrs. 
Drysdale and Company, Limited, Glasgow. They are 
driven by 35-h.p. motors supplied by the British 
Thomson-Houston Company, Limited, Rugby, at a | 
speed of 960 r.p.m., and each is capable of handling 
230,000 Ib. of condensate per hour, against a head 
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| of about 155 ft. T 





through the air ejectors mentioned above. 


ew of the condensate pumps 
SWANSEA | @re connected to the feed-heating system, the arrange- 
ment of which is shown diagrammatically in Fig. 31, 
The 
_condensate then passes to the system proper, which 
| consists essentially of a low-pressure heater, a 
| de-aerator intermediate heater, and finally two sets 
of high-pressure heaters. The low-pressure heater, 
which is of the surface type, is supplied with steam 
ing with 75 lb. of dry air per hour, when supplied | from the turbine at a pressure of 6-85 Ib. per square 
inch absolute and a temperature of 176 deg. F., and 
raises the temperature of the feed water from 
80 deg. F. to 160 deg. F. The de-aerator, which is 
are of the pattern designed by the firm for use| of the direct-contact pattern, is similarly fed with 





that any one of them can be by-passed without 
affecting the rest of the plant. The intermediate 
}and high-pressure heaters are also fitted with 
| automatic by-pass valves, so that the feed-water 
flow is diverted in the event of a pipe splitting. 

The feed-pump equipment consists of a lift pump 
and a main pump, each of which has a capacity of 
300,000 Ib. per hour, there being two of these sets 
for each turbo-alternator. The lift pumps, which 
are driven by 125-brake horse-power motors of 
| Messrs. Laurence Scott and Electromotors, Limited, 
manufacture, at a speed of 1,450 r.p.m., are capable 
of delivering 300,000 Ib. of feed water per hour at a 
temperature of 216 deg. F. against an absolute 








steam at a pressure of 16 1b. per square inch absolute | pressure of 230 Ib. per square inch from the de- 





Surge Tank 











and a temperature of 216-3 deg. F., and increases 
the feed temperature from 160 deg. F'. to 214 deg. F. 
In the first high-pressure heater, which is supplied 
with steam at 61-5 lb. per square inch absolute 
and a temperature of 294 deg. F., the tempera- 
ture of the feed is further increased to 284 deg. F., 
while in the last heater, which is fed with steam 
at a pressure of 169 lb. per square inch absolute 


jand a temperature of 368 deg. F., it is finally 


raised to 358 deg. F. All these heaters were 
manufactured by Messrs. C. A. Parsons and 
Company, Limited, Newcastle-on-Tyne, and are 
of that firm’s well-known pattern. The necessary 
distilled make-up feed water is supplied to 
this system by four double - effect evaporators, 
which were manufactured by Messrs. Vickers- 
Armstrongs, Limited, and are illustrated in 
Fig. 33, page 598. These are of the marine 
vertical-coil type, and have twin sets of copper 
coils as heating units. The shells are of welded 
boiler plate, the steam and drain headers being 
of cast steel. The primary effect takes steam 
from the turbines at 13 Ib. per square inch, and 
the secondary effect at a pressure of 50 lb. per 
square inch. Each single evaporator contains 


| 1,200 sq. ft. of coil surface, and is capable of an 
As will be seen from | constant speed the pressure difference across the 
' Figs. 28 and 29, page 465, ante, the heaters, eva-| feed regulator tends to become excessive at light 
porators and de-aerators are fitted with valves, so! loads, owing to the fall in the pressure capacity 


output of 15,000 lb. per hour. 







a 













Cet. 


iden, 
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aerator to the first of the high-pressure heaters. 
The pumps themselves, one of which is illustrated 
in Fig. 34, page 598, were manufactured by Messrs. 
G. and J. Weir, Limited, Cathcart, and are of that 
firm’s Electrofeeder type, the ring sections and the 
end covers being bolted together by high-tensile 
steel tie bolts. They are also fitted with a hydraulic 
balancing device. The suctions of the main feed 
pumps, which are of the same capacity as the lift 
pumps, deal with feed water at a temperature of 
358 deg. F., and increase its pressure from 215 Ib. to 
800 Ib. per square inch absolute. They are also 
of Messrs. Weir’s manufacture, and are of the barrel 
casing type, as will be clear from Fig. 35. The 
barrels are heavy steel castings, which are supported 
on the centre line so as to minimise the effects of 
expansion and-to preserve the alignment. They 





| 


are driven by 340-h.p. motors running at 1,450 
r.p.m., which were also manufactured by Messrs. 
Laurence Scott and Electromotors, Limited, Nor- 
wich. As with a centrifugal pump running at a 
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Fig. 32. Arm Esector. 


characteristic and the increase in frictional resist- 
ance in the system, hydraulic couplings of the 
Vulcan-Sinclair type, manufactured by the Hydraulic | 
Coupling and Engineering Company, Isleworth, are 
fitted between the motors and the pumps. These 
couplings control the differential pressure between 
the main feed-pump discharge and a point on the 
boiler side of the feed regulator, and in order to 
ensure stability of operation when two or more 
pumps are running in parallel, this differential 
pressure is arranged to fall about 25 lb. per square 
inch between no load and full load. The flow of 
oil into the coupling, and thus the speed of the 
pump, is effected by an Arca differential relay 
supplied by British Arca Regulators, Limited, which 
is acted upon both by the control pressures and a 
speed governor. When the control pressures are 
balanced with the speed governor no oil flows into 
or out of the coupling and the pump runs at constant 
speed, depending on the amount of oil in the 
coupling. The speed governor ensures, however, 
that when two or more pumps are operating in 
parallel the load is equally shared between them. 

In addition to the electrically-driven feed pumps, 
a steam-turbine pump is provided as a stand-by. 
This was also manufactured by Messrs. G. and J. 
Weir, Limited, and is capable of delivering 600,000 lb. 
of feed water per hour at a temperature of 160 deg. F. 
against a pressure of 800 lb. per square inch. This 
pump is also of the barrel casing type, the barrel 
being of cast steel lined with gunmetal. It is 
fitted with the usual Weir pressure-regulating 
governor, and, in addition, with an automatic cut-in 
device, so that it is started directly the pressure 
in the feed line falls below a pre-determined value. 

Each of the feed pumps is connected to either of 
two 10-in. headers through a 6-in. pipe, and two 
pipes of the same diameter connect the headers to 
the two automatic feed regulators on each boiler. A 
sectionalising valve is provided in each main header, 
and there is an isolating valve in each branch pipe 
to the feed pumps and boilers. All these valves can 
be operated from the +- 35 level in the feed-pump 
bay. The feed pipes consist of hot-rolled steel 
tubes with joints of the seal welded type. The 
steel flanges are loose and the jointing bolts are of 
carbon steel. The feed pipe ranges are designed for 
&@ maximum stress of 13,500 lb. per square inch at a 
temperature of 350 deg. F. 

The boiler-feed regulators are of the Weir Robot | 
float-operated type, and are designed to maintain 
a steady flow of feed at all rates of evaporation. 
They consist essentially of an automatic valve the 
movements of which are performed by hydraulic 
equipment, and which is controlled by a float- 
operated needle valve. This takes up a position 
which allows the feed to flow into the boiler at a rate | 
corresponding to the evaporation. 


(To be continued.) 
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Fic. 33. Evaporators In BurtpEers’ SHops. 




















Fic. 34. Frep-Lirr Pump. 


































Fic. 35. Marx Freep Pump. 
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Frama WELpING BurRNER; Messrs. (. H. JoHNSON AND Sons, LiMirep. 
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Frama Cutting BuRNER; Messrs. C. H. JonNsoN anp Sons, LIMIrep. 


THE PUBLIC WORKS, ROADS AND }/of the regulation of the flame being left to the 
TRANSPORT EXHIBITION. judgment of the operator. It is claimed that this 
(Continued from page 551.) | not only accelerates production, but results in a 
. |saving of at least 25 per cent. of oxygen, and 
WE propose to continue our account of some of the | about 10 per cent. of acetylene over hand-regulated 
exhibits at the Public Works, Roads and Transport | working. The bottles are shown in Fig. 34. That 
Exhibition, which closed on Saturday, November 23, | on the left is the oxygen bottle, the outlet of which 
by dealing first with some of the apparatus, as/|is provided with a two-stage reducing valve. The 
opposed to machines. acetylene bottle, on the right, is provided with a 
Messrs. C. H. Johnson and Sons, Limited, Smedley- | single valve. This is of the diaphragm type, but 
road, Manchester, 8, naturally gave prominence on| the diaphragm is not fitted with a spring, spring 
their stand to the well-known machines they have | action being replaced by the pressure of the issuing 
long manufactured, portable power rammers being | oxygen, as will be gathered from the lead of the 
shown in a number of types. The }-ton “ Frog ” | oxygen outlet pipe in the illustration. The acetylene 
rammer is new since the last exhibition, but was) pressure is, by this means, reduced to that of the 
described and illustrated in ENGINEERING, vol. | oxygen, and the two gases thus pass to the burner 
CXXxix, page 583 (1935). We therefore give some | at exactly equal pressure. 
account of a new welding system developed by| The burner is shown in front of the bottles in 
the firm. This is illustrated in Figs. 34, 35, and| Fig. 34, and a section is given in Fig. 35. The two 
36, above. The system, which involves the use| gases are controlled at the inlet by a double- 
of the “Frama” apparatus, is for oxy-acetylene | ported cock, the ports of which are ‘proportioned 
welding, a cardinal feature being that the balance|in accordance with the respective densities of 
of the gases is automatically maintained, instead ‘oxygen and acetylene in whatever position the 





plug may be. As both gases reach the cock at 
the same pressure, the flow to the burner is uniform 
| independently of the size of the flame. This size is 
| determined, according to requirements, by gradua- 
tions on the cock hand wheel, which is marked to 
| correspond with the identification numbers on the 
different sizes of nozzles. The cock, with a small 
lever seen nearer the burner, enables the burner 
to be lighted and extinguished-quickly. The burner 
illustrated is the ordinary welding pattern and, it 
|is stated, will not overheat even when used con- 
| tinuously for long periods. It is also claimed that 
| no oxidisation or carbonisation will occur. When 
|the system is used for cutting, the arrangement 
|shown in Fig. 36 is employed. The bent arm 
| carrying the nozzle is replaced by a straight one. 
| Near the lighting cock is clamped a small control 
| valve to regulate an auxiliary supply of oxygen 
|taken from the first-stage reducing valve on the 
|oxygen bottle. This supply joins the mixed-gas 
| stream in the nozzle, which is carried on a pair of 
| small wheels in order to keep the flame at a constant 
| height above the surface to be cut. Acetylene cutting 
and welding plant was also shown by Messrs. Carbic, 
Limited, 51, Holborn-viaduct, London, E.C.1. 

| The interesting collection of apparatus and instru- 
| ments shown by Messrs. Electroflo Meters Company, 
| Limited, Abbey-road, Park Royal, London, N.W.10, 
| contained much that was new, and only part will be 
| described. The precision of fluid-flow measurement 
| by Venturi tube, carrier-ring type orifice plate, 
| thin orifice plate, &c., depends very largely on the 
| instrument recording the differential pressure, and 
| recording instruments making use of a float mechan- 
|ism have usually been handicapped by difficulties 
| in the transmission of the movement of the float 
|to the pen. In the ‘ E.M.’’ Micro-mechanised 
| flow meter lost motion or * drift’ of the float 
|is obviated and the resulting transmission is per- 
manently accurate. The principle of the instru- 
ment is shown in Fig. 40, page 600. The float, 
which is very nearly a close fit in the float chamber, 
carries a vertical rod with a pair of pins as shown. 
To the shaft on which the pen is mounted is secured 
a light quadrant, the radius of which is almost 
equal to the distance between its axis and that of 
the float. A linked strip has one end attached to 
the lower edge of the quadrant and the other end 
to the pin at the top of the float rod. A similar 
strip joins the upper edge of the quadrant with the 
lower pin, though in this case a tensioning spring 
is interposed. The float rod is joggled so that the 
centre line of the strip coincides with that of the 
float. It will be appreciated that there are no 
deflecting forces on the float as the distance between 
the centre of the shaft and the centre line of the 
float is constant in all positions of the pen. Calibra- 
| tion is simple, the only checking in service being the 
verification of the zero point, for which purpose a 
micrometer adjustment is provided. The mechan- 
ism operates, moreover, without friction, and the 
shaft bearing is lubricated by an integral grease 
To the shaft on which the pen is mounted is secured 
gun. A six-figure integrator combined with the 
mechanism is capable of adding up at a speed of 
10,000 units per hour, that is, of reading to within 
1 lb. in flows within this range in pounds, or of 
10 lb. on a range of 100,000 lb. per hour. Accurate 
readings can thus be taken over a period of a few 
minutes, and the integrator imposes no strain on 
the float movement. 

The range of Electroflo hydraulic, pneumatic and 
electrical regulators is rather too extensive to be dealt 
with in full, seeing that these are designed for the 
control of pressure, temperature, flow, ratio or com- 
bustion. One example only is, therefore described. 
This is a model PR-L Electroflo-Reinke regulator 
for gas mains, the pressure being controlled by 
means of a rheostat regulating the speed of a pump 
in order to maintain a predetermined head in the dis- 
charge pipe line. It is illustrated in Figs. 37 and 38. 
The discharge pipe is indicated at a in Fig. 37, the 
control valve being of the butterfly type, actuated 
by a hydraulic cylinder. The opposite sides of the 
piston in this cylinder are connected to the mechan- 
ism in the regulator pedestal by a pair of pipes as 
shown, the pipes being cross-connected by an 
equalising valve and by the hand control, shown 








in dotted lines, should this be required. The 
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Fias. 37 anp 38. Gas-Marw Frow Reeuiator; Messrs. ELEcTROFLO Fie. 39. Evenu 


Meters Company, Limirep. 


pedestal mechanism is shown in Fig. 38. The gas| action ensures precision and avoids risk of over- 
pressure to be kept constant in the pipe a, is trans-| shooting. The pilot valve is always working in 
mitted through the pipe b to the top of a diaphragm | a film of oil and its continuous oscillation prevents | 
c, the load being balanced by a spring d, by means of | lag due to inertia. In the event of failure of the | 
which the operating conditions are determined. | electric current for the motor driving the oil pump | 
The movements of the diaphragm are transmitted | the hydraulic cylinder can be controlled temporarily 
to a piston-type pilot valve e and a by-pass valve f.| by a remote hand pump. 
The pilot valve, it will be realised, controls the oil| The Electroflo high-pressure regulator and the 
supply to the hydraulic cylinder actuating the | ratio regulator for mixed flows are equally ingenious 
butterfly valve, the pilot valve chamber being | but cannot be described adequately at the moment. 
connected to the motor-driven pump g. This| Of the other new exhibits in the firm’s display | 
| 
| 


draws from a sump in the lower part of the pedestal | mention may, however, be made of the Electroflo 
any oil from the cylinder returning to the sump. | expansion thermometers. These are manufactured 
The oil circulating system is, therefore, self-con- | in three classes in order to provide the exact range 


tained. and type of chart essential to the proper conduct of 


The regulator functions as follows: 
gas in the main pipe is at the required pressure, | applied. A micrometer adjustment is provided for 
as determined by the pressure setting scale seen the zero position, and such refinements as embody- 
in Fig. 37, the oil pump delivery is by-passed | ing the chart knob in the pen lifter so that it cannot 
and no movement of the actuating piston occurs. be lost, and stainless steel pens are embodied. 
A change in the gas pressure, however by deflect-| Reference must also be made to a new method of 
ing the diaphragm, puts the appropriate end of | illuminating operating panels. A typical panel is 
the cylinder into communication with the oil pump shown in Fig. 39, above. When a number of 
through the pilot valve, the other end being per- instruments are grouped on one panel the difficulty 
mitted to exhaust. The butterfly valve is thus | of securing proper lighting is increased. If lamps 


opened or closed, as the case may be, and the set | are used within the instruments themselves or slots | 
pressure is restored. The pilot valve is supported | in the casings are adopted the wiring is generally | 


between a pair of springs, which keep it in con- | complex and may be undesirably close to sensitive 
tinuous oscillation, the magnitude and frequency | instruments. In the type of panel illustrated, the 
of the oscillations being greatest when the valve is | instruments are all flush-mounted and the top and 
in its mid position, that is, when the pressure is | side edges of the panel are curved over in the shape 
correct, and being reduced as the valve departs|of a canopy. The lamps, of the tube type, are 
from its mid position. This arrangement renders | concealed in the canopies, and as shown in Fig. 39, 
the regulating action a dead-beat one and avoids | this view having been taken by its own light, the 
hunting by varying the movement of the gas valve | illumination is very even. The wiring required is 
in accordance withthe magnitude of the pressure | simple and is quite independent of that for the 
change to be corrected. A small gas-pressure change | instruments. It may be of interest to note that 
is corrected by a succession of brief impulses to the | this type of panel is being installed for the turbo- 
hydraulic cylinder ; a larger one causes more move-| alternator and boiler control instruments of the 
ment in the diaphragm, and results in the pilot |Townmead-road generating station, Fulham, for 
valve ports being opened more fully and the piston | which the consulting engineers are Messrs. Preece, 
is moved quickly over in response, though the | Cardew and Rider. 

movement to the correct position is slowed down | 
by the inching effect previously referred to. This! deal has been heard of the dangers attached to 


When the|the particular process to which the instrument | 


Since the last Public Works Exhibition a good | 
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Fic. 40. Micro-MecHANISED FLow METER ; 
Messrs. Exvecrrorro MetTers CoMPANY, 
LIMITED. 


untreated water in public swimming baths. Allow- 
ing for the exaggeration accompanying scares 
of this kind, there has been undoubtedly some 
cause for alarm. Messrs. The Paterson Engineer- 
ing Company, Limited, Windsor House, Kingsway, 
W.C.2, having taken up the matter, an interesting 
part of their display at the recent exhibition con- 
sisted of equipment illustrative of their ozone 
| sterilising plant for either swimming-bath supplies 
| or drinking water, of which plants there are in this 
country, either at work or in process of equipment. 
installations having a total sterilising capacity of 
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Fic. 44. ‘ Micron” Dust PRECIPITATOR ; 
Messrs. FRASER AND CHALMERS ENGINEER- 
tna WoRKs. 


some 4,000,000 gallons per day. The unequalled 
sterilising properties of ozone have been long known 
and made use of abroad, but in this country the 
cost of the electric current necessary for the pro- 
duction of the gas has, until recently, rather 
militated against its use. Now, however, as 
this cost is being reduced in some areas and may 
very likely be so in others, the field for ozone 
sterilisation is widening. Messrs. The Paterson 
Engineering Company put the cost of treating an 
average water by the process they have adopted 
as about 0-15d. per 1,000 gallons for small supplies 
and 0-10d. for large supplies, when electrical energy 
can be purchased at 4d. per unit. The amount of 
ozone needed varies with the nature of the water. 
lf this is already filtered it can be effectively steri- 
lised by the addition of one part of ozone per 
1,000,000 parts of water. Water containing dis- 
solved organic matter requires somewhat more ozone. 
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Messrs. ©. G. Voxes, Limrrep. 


The Paterson plant employs the Van der Made 
process of ozonisation and consists essentially of 
two elements, viz., the ozoniser and the sterilising 
tower. An ozoniser is shown in section in Fig. 42, 
above. 

In the centre is a metallic tube a supported 
es a glass cylinder 6 surrounded by water. The 

| air to be ozonised enters at one end of the element, 
|and in passing through the annular space between 
the electrode and the glass cylinder to the outlet 
}end of the element is subjected to a continuous 
|discharge of high-tension current from the 
|electrode to the water surrounding the cylinder. 
| The water is earthed at c, and the current supply 
|enters at d. The current from the mains is raised 
to the necessary potential, a regulating transformer 
being employed so that the degree of emission of 
/ozone can be varied as required. The ~ozonisers 
}are usually arranged in groups, the number of 
| elen ments per group ranging from three to nine. 
| A six-element ozoniser is shown in Fig. 41, above. 

| The casing containing the water, a small quantity 
| of which is circulated to cool the tubes, is provided 
See windows through which the circulation and 
electrical discharge may be observed. 
The ozone on leaving the ozonisers is transferred 
[by a motor-driven compressor to the base of the 

sterilising tower. This is of comparatively small 
|diameter and may be constructed of galvanised 
| steel, concrete, or other material. The raw water is 
also introduced at the base. The internal arrange- 
|ment of the tower ensures a thorough mixing of 
| the water and gas as they pass upwards, the outlets 
for both being at the top of the tower. The ozonised 
| sterile water is led to a pure-water tank, whilst the 
bubbles of ozone which escape from the water 
surface at the top of the tower are led to a dessicator, 
in which they are dried before being re-circulated 
through the tower. This re-circulation of the 
surplus ozone naturally conduces to economical 
working. Such make-up air as is required is drawn 
in through a regulating valve. The compressor 
plant is generally needed to overcome the head of 
water in the tower, but under some circumstances 
it can be omitted, when the running costs stated 
earlier will be reduced by about one-third. The loss 
of head in the water under treatment is normally 
about 30 in. of water. It is stated that no metallic 
corrosion takes place in the plant, so that it is easily 
constructed and simply operated. In addition to 
the ozonising exhibit Messrs, Paterson showed 
Chloronomes and ammoniators with corresponding 
recording and indicating instruments. A ” Basex”’ 
water softener in which the regeneration and washing 
process are all automatically controlled was also 
shown, together with a number of other appliances 
connected with waterworks operation. 
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Water purification and sterilisation was also illus- 
| trated by exhibits on the stands of Messrs. Wallace 
and Tiernan, Limited, Power-road, Gunnersbury, 

| London, W.4, and Messrs. Bell Brothers (Manchester, 
| 1927), Limited, Denton, Manchester. 

Messrs. C. G. Vokes, Limited, Vokesacess House, 
95-97, Lower Richmond-road, Putney, London, 
8.W.15, had a comprehensive exhibit of air and oil 
filters for all industrial purposes, including filters 
for silica flour, sand-blast plant and other applica- 
tions in which it is desired to prevent the escape of 
dangerous or valuable dusts. Filters for the air 
intakes of internal-combustion engines, compres- 
sors, exhausters, blowers, &c., were shown, as well 
as oil-reclaiming plant, filters for fuel and lubricat- 
ing oils, and for liquids such as petrol, acids, &c, 
Other items which may be mentioned were silencers 
for the exhausts and intakes of internal-combustion 
engines, and also examples of the Vokes-Blanvac 
silencers for cars, motor cycles, and aero engines, 
One of the last-mentioned type of exhaust silencers 
for a 90-h.p. Pobjoy aero engine formed part of 
Messrs. Vokes’ exhibit, but a larger silencer for a 
500 h.p. Rolls-Royce Kestrel III engine is illus- 
trated in Fig. 43 on this page. The silencer, it will 
be seen, is of streamline form, and the exhaust gas 
entering on the left first passes through a cylindrical 
portion and then flows over a deflecting plate into a 
perforated conical tube. Some of the gas passes 
through the perforations, and this gas, together with 
the main stream leaving the end of the conical 
tube over a deflecting plate, enters another per- 
forated tube which is partly conical and partly 
cylindrical in form. Most of the gas which passes 
through the perforations in the second inner tube 
escapes through perforations in the outer casing, 
but the greater part of the gas escapes to the 
atmosphere through a plain pipe at the outlet end 
of the silencer. 

We have been informed that two of these 
silencers have been found by test to comply satis- 
factorily with the Air Ministry specification, which 
requires that the back pressure shall not exceed 
¢ in. of mercury and that the noise must be reduced 
by 25 db. to 30 db. from a level of 109 db. The 
weight of each silencer tested was 32 lb., but we 
are informed that the weight has since been reduced 
to 22 lb. Moreover, it has been found that the two 
banks, of six cylinders each, can exhaust into a single 
silencer with equivalent results in sound reduction, 
thus saving half the weight. We may here point 
out that the silencer of this type illustrated on 
page 330, ante, was actually designed for use on 
the 4}-litre Lagonda car and was not, as was then 
stated, of the aero-engine type, which are of stream- 
line shape, 

Of the large exhibits on the stand of Messrs. 
Fraser and Chalmers Engineering Works, Erith, 
the major portion has already been described in 
these columns, but a recent development, the Fraser 
and Chalmers Cheltnam ‘“ Micron” dust pre- 
cipitator, remains to be dealt with. This was 








too large for an actual example to be shown, and 
was, therefore, demonstrated by a model, The 
principle of operation is illustrated by the sectional 
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diagram given in Fig. 44. The precipitator is; The machines shown by Messrs. Frederick Parker, 


intended for the deparation of dust or grit from | Limited, Viaduet Works, Catherine-street (Exten- | 


flue gases or other dust-carrying media, and is| sion), Leicester, covered a good deal of ground, 
distinguished by the provision of a conical shunt| actually and metaphorically, including as it did 
chamber at the bottom and a diffuser in the outlet. | concrete mixers, impact breakers, hoists, paddle and 
Referring to the illustration, the dust-laden gas | roller-pan mixers, excavators, &c. The most novel 
enters the chamber a through a tangentially-| exhibit was the Parker ‘‘Gyrol” fine reduction 
disposed opening, the resulting centrifugal action | crusher illustrated in Fig. 46, opposite. At first sight 
setting up vortex rings in this chamber and in the | the machine would appear to be of the swinging-jaw 
chamber b below it. The dust thrown by the | type, but this is not the case, the jaws being hi 
whirling gases on to the walls of both chambers | for the purpose of adjusting the size of the product 
gravitates downwards to the shunt chamber c.| only. The crushing effect is provided by the drum, 
This is partially cut off from b by an open-bottomed which oscillates from side to side between the jaws. 
conical partition. The annular space between the | The drum is free to rotate on its shaft, though such 
partition and the wall of 6 permits only a small} rotation is not part of the crushing process, but 
portion of the gas flow to reach the shunt chamber. | is merely a natural creeping effect at the rate of 
This gas forms a pair of vortex rings in the shunt | 3 r.p.m. to 4 r.p.m. This rotation, by continually 
chamber, but, being of limited amount, the degree | changing the crushing surface, reduces wear very 
of turbulence is not sufficient to disturb the flow| considerably. The oscillation of the drum is 
of the grit down the walls, though the rings have | effected by the shaft where it passes through the 
sufficient velocity to separate the dust cerried in| drum being slightly eccentric to the parts in the 
the shunted gas. bearings and carrying the driving pulley. As the 
It will be realised that the main vortex b is| pulley speed is between 300 r.p.m. and 350 r.p.m., 
prevented from carrying the dust from the walls | it follows, the eccentricity being equivalent to a 
back into the upstream. It is stated that this | crank, that 600 blows to 700 blows per minute are 
arrangement results in a high degree of precipitating | given to the material. The outer rim of the drum 
efficiency, only an inappreciable quantity of dust|is of manganese steel and is readily renewable 
being entrained and carried to the outlet through | 4 it is carried on a central spider and between end 
the central hole in the conical partition. The | discs held together by through bolts. The jaws 
efficiency can be still further increased by the have reversible manganese-steel wearing plates and 
provision of an additional cone to form a third | are themselves of cast-steel, as is also the frame. 
chamber or compartment. A central inert core of | The size of the product depends, of course, upon 
gas of course obtains in the two lower chambers, | the space between the drum and the jaws. This 
and the effect of this is continued by a conical | space is adjusted by adding or withdrawing shims 
metallic core d, situated in a conical part of the | behind the block against which the jaw pitman 
outlet pipe and known as the diffuser. The annulus| transmits the crushing shock. The pitman is 
between the two cones is naturally of continuously | notched at the centre to provide a safety breaking 
increasing area, and the radius of gyration of the | device should any iron, &c., be present in the 
rotating and ascending gases is correspondingly | material. The pitmen are kept in place by the 
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| was the ‘* Rotex ”’ screener, which has its surface only 
slightly inclined to the horizontal. The motion is 
| circular, that is, analagous to that given in the hand 
sieve, and not only distributes the material over the 
full width of the screen, but conveys the coars 
material to the discharge end and sets up stratifica- 
tion, so that the fines sink down to the mesh. 
A pulsating device under the mesh prevents clogging. 
The machine is wholly enclosed in a dust-proof 
casing. Messrs. Niagara Screens (Great Britain). 
Limited, Clayhill, Enfield, showed their well-known 
counter-flow screens and a new exhibit on the stand 
of Messrs. Stothert and Pitt, Limited, Bath, con- 
sisted of two examples of the Symons vibratory 
screen for which the firm have acquired the exclusive 
right of manufacture in Great Britain. 

The makers of internal-combustion engines for 
transport, industrial, contracting and numerous 
other purposes had a great variety on exhibition. 
For the most part, however, the engines shown were 
of the makers’ standard designs, though this state- 
ment is not to be read that improvements in detail 
were not evident. Messrs. Ws H. Dorman and 
Company, Limited, Foregate-street, Stafford, showed 
four examples of four-cylinder Dorman-Ricardo 
Diesel engines of different types, and ranging from 
15-35 brake horse-power to 50-86 brake horse- power. 
The fuel consumption on full load is 0-41 pint 
per brake horse-power hour in the larger, and 
0-42 pint in the smaller sizes. Two examples of 
two-cylinder Diesel engines, of similar design to 
two of the larger engines and developing 15-25 brake 
horse-power and 25-38 brake horse-power re- 
spectively, were also shown. All these engines were 
fitted with C.A.V.-Bosch fuel-injection gear, and 
are readily started from cold by the crank lever 
usually employed in petrol engines. Messrs. Dor- 
man’s extensive range of petrol and petrol-paraffin 
engines was represented by one example only. This 





altered. The contained energy is thus diffused to} hooked rods to be seen below them. It will be clear} was a four-cylinder engine, which when run on 


useful static pressure that assists the discharge of | that two products of different sizes can be obtained at petrol develops 37-55 brake horse-power. It can, 


the gases. 


It is possible in the “* Micron *’ precipi- | the same time, if required, by suitable adjustment | however, be arranged to run on paraffin, after 


tator to obtain an efficiency ranging between | of the jaws. The shape of the product is stated to | starting on petrol, and the power range then becomes 
*) per cent. and 98 per cent., depending upon | be generally similar to that from jaw crushers or | 28-35 brake horse-power. 


the density and the particle size distribution of 
the dust. The “ cut off,” it is claimed, is very well 
defined, the selective property of the machine 
causing the large or nuisance-creating dust to be 
positively separated. 

Of the smaller exhibits that of Messrs. The F.P- 
Patent Closure Devices, Limited, Denison House, 
Vauxhall Bridge-road, London, S.W.1, was note- 
worthy as affording what would appear to be a 
successful solution to a troublesome problem, 
namely, the easy opening and closing of the bottom 
doors of hopperg. Doors of the sliding plate or 
louvre type when used with a material such as 
coke are frequently difficult to close. The new 
door does not run in a groove and, moreover, 
presents an easy flow to the material, while it is 
capable of exact regulation. It is shown in a 
somewhat diagrammatic section in Fig. 45, page 603. 
The actual closing part is formed, of either heavy 
rubber or flexible steel sheeting, as a belt which 
passes over a drum under the hopperas shown. One 
end of the belt is anchored to the framework and 
the other is connected to a pair of wire ropes passing 
over pulleys and also anchored. The drum and 
pulleys are carried on a frame which is traversed 
across the hopper opening by rack and pinion, the 
latter being operated by a chain and sprocket wheel. 
Across the upper part of the frame are a number of 
rollers which support the loaded part of the belt. The 
door as shown in the illustration is half open, but 
it will be realised that when it is fully closed, the 
rollers lie under the hopper mouth. The drum and 
pulleys rotate as the door is moved, and the belt 
always remains taut, as the distance between the 
drum and pulley centres does not change. As the 
door is traversed to open, the direction of rotation, 
looking as in the sketch, is anti-clockwise. This 
assists the material to discharge. When the door is 
being closed the clockwise rotation tends to push 
back the flow that is being intercepted. The door is, 
in consequence, easily and quickly manipulated. 
The door is manufactured in five sizes to suit 
openings ranging from 12 in. to 36 in. wide, but 
can be modified to suit particular dimensions or 
other circumstances. 





| crushing rolls, and the percentage of oversize needing 
| re-breaking to be low. The machine is made in two 
sizes, the largest of which will break down hard 
basalt rock, fed at 2}-in. to 3-in. size, at the rate of 
6 tons to 8 tons per hour with }-in. setting and of 
7 tons to 10 tons per hour at I-in. setting. The power 
required ranges from 12 brake horse-power to 
18 brake horse-power. 

Crushing plant was specifically exhibited on 
several other stands, notably on that of Messrs. The 
Patent Lightning Crusher Company, Limited, 14a, 
Rose bery-avenue, London, E.C.1, who displayed the 
rotary hammer-type machine crushing by impact 
and suitable for use as either a granulator or pul- 
veriser. The same firm showed a refuse masticator 
designed on the same principle as the crusher, and 
| which has proved very efficient in reducing house 
| refuse. Messrs. Nordberg Manufacturing Company, 
Bush House, Aldwych, London, W.C.2, showed the 
Symons cone crusher, a gyratory machine in which 
the cone, being set with its axis at an angle to 
the vertical, has a rising and falling movement as 
well as a rotating one. 
|Coal and Iron Company, Limited, also of Bush 
House, showed the Kennedy ball-bearing, gearless 
gyratory crusher, notable for its high speed of 
operation. Messrs. Goodwin, Barsby and Company, 
Limited, St. Margaret’s Ironworks, Watling-street, 
Leicester, displayed, among examples of their 
standard breakers, granulators and crushing rolls, 
a machine, the “* Ajax ’’ rotary-hammer crusher, in 
| which either fixed or swinging hammers can be used 
jas desired. The Blake stone and ore crusher, 
crushing rolls, &c., was shown by Messrs. Robert 
Broadbent and Son, Limited, Phoenix Iron Works, 
Stalybridge. Messrs. Pegson, Limited, Coalville, 
showed a granulator fitted throughout with cylin- 
drical roller bearings. On this and on many other 
of the stands showing crushers, &c., screens of 
various types for grading the product were also 
to be seen. 

Of firms making a special display of vibratory 
screens, the exhibit of Messrs. Thomas Locker and 
Company, Limited, Warrington, may be noted as 
|including a machine not previously shown. This 











Messrs. The Sheepbridge | 


Messrs. Blackstone and Company, Limited, 
Stamford, showed several high-speed Diesel engines. 
One type, the well-known “ B.P.V.” is made in 
consecutive sizes from 1 to 6 cylinders, each cylinder 
developing 10 brake horse-power at 1,000 r.p.m. 
Another design, the “ O.P.V.,” is of more recent 
introduction and is made in units from 1 to 4 
cylinders, each cylinder developing 7} brake horse- 
power or 9 brake horse-power at 1,200 r.p.m., accord- 
ing to cylinder size. They can, however, be satis- 
factorily operated at higher speeds, that is, up to 
1,800 r.p.m. The design is of considerable interest, 
the bed being formed of a U-shaped casting, the 
cylinders spanning the arms and th ecrankshaft 
occupying the loop, on the outside of which founda- 
tion brackets are cast. Lightmess and compactness, 
in view of the high speeds involved, has been 
obtained by careful attention to material, the crank- 
shaft, for example, being machined from 55-65 ton 
manganese-molybdenum steel, oil-hardened and 
tempered. The engines are of the four-stroke cycle 
type and are readily started from cold. Two of 
the “ B.P.V.” engines were shown fitted with the 
Sinclair hydraulic coupling. Other Diesel engines 
designed for lower rates of speed were also shown, 
together with several sets, such as electric generating 
set and two portable pumping sets. The pump 
side of Messrs. Blackstone’s activities was fully 
represented, notably by a 6-in. horizontal gravel 
pump fitted with manganese steel wearing parts 
and a 6-in. vertical Unchokeable pump designed 
for handling unscreened sewage or sludge. This 
was equipped with ball and roller bearings through- 
out and was arranged for automatic operation. 

Of the other firms exhibiting internal-combustion 
engines, the following may be mentioned : Messrs. 
Morris Motors, Limited, Cowley, Oxford, had a 
range of from 5-10 h.p. to 24-48 h.p., Messrs. Ailsa 
Craig, Limited, Strand-on-the-Green, Chiswick, 
London, W.4, showed engines ranging from 6-9 h.p. 
t6 16-24 h.p., Messrs. Bamfords, Limited, Uttoxeter, 
ranged from 2 h.p. to 10 h.p., whilst Messrs. Crerar, 
Morgan and Company, Limited, 172, Buckingham 
Palace-road, London, S8.W.1, showed a compact 
engine of 5 h.p. for either petrol or paraffin. 
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Fig. 47. 84-12-H.P. Perrot ENGINE In RapiaToR 
Hovstne ; Messrs. R. A. Lister aNnp CoMPANy, 
LIMITED. 


Industrial engines were exhibited among other 
things, by Messrs. R. A. Lister and Company, 
Limited, Dursley. Among these exhibits were two 
new two-cylinder petrol engines. These were 
arranged in a radiator housing, as shown in Fig. 47, 
above, in this way forming a convenient unit for 
embodying in either a moving, portable, or station- 
ary machine. The engine shown is of 8}-12 brake 
horse-power at 800-1,500 r.p.m., and is fitted with 
2 to 1 reduction gear. The latter is not, how- 
ever, included in the illustration, being an optional 
fitting. When provided, it projects outside the 
casing and consists of double-helical gearing, the 
direction of rotation of the slow-speed shaft being 
opposite to that of the crankshaft. Special con- 
sideration has been given in this design to accessi- 
bility and easy overhaul; thus, the cylinder block 
can be lifted off the crankcase, exposing all the 
working parts for examination. Ignition is by high- 
tension magneto, and a float-type carburettor 
is fitted. A throttle governor ensures steady running 
at both light and full loads. Forced lubrication is 
Proyided, and is effected by a plunger-type pump 
in the oil sump. The engine is also made with 
tank or hopper cooling. Messrs. Lister’s well-known 
auto-truck was-shown arranged so as to illustrate 
the numerous uses to which it can be put. One in 
particular was fitted to carry a fire hose-cart with 
ten fire extinguishers of different types, six lengths 
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Fic. 46. Fixe-Repvuction Stonr CrusHER; Messrs. FREDERICK 


PaRKER, LIMITED. 
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of hose, each 60 ft. long, a hydrant stand pipe, hose 
nozzle, &c. Another was shown as a rail truck and 
was fitted with a 980 c.c. Vee twin-cylinder air- 
cooled engine. In this form it is suitable for pulling 
trams on a 2-ft. gauge track. A third truck had 
an elevating platform, and handles a load of 
1 ton, being fitted with a 600 c.c. engine, and a gear 
box to give two forward and one reverse speeds. 

A minor feature of the exhibition was the wide 
choice of small pumping sets offered. One or two 
of these we have already noticed as being new 
products of the firms concerned, and now give a 
brief description, illustrated by Fig. 48 above, 
of a recently developed set on the stand of Messrs. 
Winget, Limited, High-street, Rochester. The 
pump is of the centrifugal type with suction and deli- 
very branches 2 in. in diameter, and has a capacity 
of 7,500 gallons per hour. The pump is stated to 
be able to prime and re-prime itself without atten- 
tion from the operator. It is driven by a 3-h.p. 
petrol engine, the unit being arranged with the 
driving shaft parallel to the axis of the single wheel 
of the carriage. This is a tubular structure of the 
wheelbarrow type which, seeing that the total 
weight of the machine is only 2} cwt., is quite 
a convenient method of handling. A new roller- 
pan concrete mixer was also shown, for which Messrs. 
Winget claim an increased batch capacity of 50 per 
cent. compared with any pan mill of similar size 
previously produced by them. All the bearings 
have force-feed Stauffer lubricators and can be 
greased while the machine is running. The arms 
carrying the ploughs and the top bearing to the 
centre shaft are situated well above the highest level 
of the material in the pan. A new closed drum 
mixer of the portable self-contained engine-driven 





2-1n. PerrRot-DRIVEN PoRTABLE Pump; Messrs. Wincet, Lowirep. 


type made its first appearance at the Exhibition. 
This machine Messrs. Winget state is the first 
of its type made in this country designed to a 
British cement standard, that is, based on the 
English 112-lb. bag of cement for a 1:2: 4 mix. 
Messrs. G. A. Harvey and Company (London), 
Limited, Woolwich-road, London, 8.E.7, are well 
known as manufacturers of tanks, stills, cyclones, 
and similar heavy platework, but their display 
in the recent exhibition was devoted mainly to 
the lighter sheet-metal and woven-wire products. 
An interesting exhibit was the new “ Harco” 
hot-shrunk gilled tube. In the usual form of 
gilled tubing with crimped gills the spiral sheet 
forming the gills is wound on to the tube under 
tension, the crimping being the result of the strain 
in the gill material. In the new construction the 
gill strip is of tapering section, the thickness on the 
edge in contact with the tube being about twice that 
at the outer periphery. The strip is wound into 
place at a cherry-red temperature and shrinks 
tightly on to the tube in cooling. Comparative 
tests show that gilled tubes made in this way have a 
heat-transfer rate for a given temperature difference 
which is about 25 per cent. greater than that 
attainable with crimped gills. Part of this improve- 
ment, no doubt, is due to more intimate contact 
between the gills and the tube. An additional 
point in favour of the new design is the smooth 
surface of the gills, which offers much reduced 
lodgment for dust. The tubes are made in sizes 
ranging from 1} in. to 44 in. outside diameter, with 
gills approximately 4 in. to 1% in. deep, and in 
lengths up to 22 ft. The pitch of the gills varies, 
with the tube diameter, from 14 to 48 per foct, 
(To be continued.) 
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Captain CROOKSHANK, the Secretary of State for 
Mines, saw representatives of the Mining Association 
and of the Mineworkers’ Federation on _ several 
occasions last week with the object of finding, if 
possible, a basis of agreement between them on the 
wages question. The Federation, it will be recalled, 
desires an increase of 2s. per day for adult workers 
and ls. per day for youths, and the Association say, 
by way of reply, that they have no power to negotiate 
nationally on wages questions. An official communi- 
cation circulated on Friday evening by the Ministry 
of Mines stated that the representatives of the coal- 
owners had returned to their districts for further 
consultations, and would return to the Ministry of 
Mines on the following Thursday. The executive 
committee of the Mineworkers’ Federation are to meet 


Captain Crookshank again to-day, when, it is expected, | 


he will communicate to them the results of the coal- 
owners’ district conferences 


Under an agreement arrived at by the London 
Passenger Transport Board and the Transport and 
General Workers’ Union, the wages of tramway-men 
and trolley’ bus drivers and conductors are to be increased 
by 2s. per week as from the first pay week in November. 
A similar increase is to be given effect to in October 
next. No distinction is to be made between the wages 
of tramwaymen and the wages of men on trolley- 
‘buses. The wages of tramwaymen and trolley *bus- 
men, both drivers and conductors, will now begin with 
a minimum of 69s. per week and rise in two years to 
78s. per week. When the second 
October, the minimum and 
and 80s., respectively. 


a& maximum of 
increase takes effect in 
maximum rates will be 71s. 


At a conference in London last week, representatives 
of the four main-line railway companies and repre- 
sentatives of the National Union of Railwaymen, 
Associated Society of Locomotive Engineers and Fire- 
men, and Railway Clerks’ Association further discussed 
the claim of the men for restoration of the balance of 
the wages cuts made in 1931. At the conclusion of the 
meeting it was officially announced that the railway 
companies’ representatives explained the present 
economic position of the railway industry, and in 
support of their statements submitted certain statistics, 
which the trade union representatives said they wished 
to examine. A further meeting is to be held. The 
Railway Shopmen’s Council discussed last week the 
similar claim made on behalf of the workers in railway 


shops. 


Speaking at the annual dinner of the Glasgow District 
of the Foremen’s Mutual Benefit Society, Mr. Alexander 
8S. MacLellan, president of the North-West Engineering 
Trades Employers’ Federation, said that any increase 
in the prosperity of our heavy industries which might 
be brought about by a larger naval programme, by 
a much overdue increase in merchant work, or by the 
development programme of the railway companies, 
would immediately show how true was the shortage 
of skilled men. “ Let us see to it,” he said, “ that 
we are training sufficient young men to take their 
places in the skilled ranks, and, what is just as impor 
tant, let us try to absorb as many as possible of these 
young men who during the past few years of depression 
have not had the opportunity of doing a good day’s 
work.” 

There were also a great many skilled men, Mr 
MacLellan went on to say, who had been out of work 
for a long time and had become a bit rusty. It was 
quite conceivable that when. one of those men was 
given a chance he was not 100 per cent. efficient, and 
required time to return to his normal skill. He 
suggested that the foremen should appreciate that 


aspect of the problem and give the workman time to | 


settle down. 


The Communist Perty of Great Britain has applied 
to the Labour Party for affiliation. In a letter to the 
Labour Party, Mr. Harry Pollitt says :—‘* The Labour 
Party has always taken the view that as a federal 
body it represents the ‘ united front’ of the working 
class in Britain. The Communist Party is perfectly 
willing to accept the Labour Party as the federal 
organisation of a united working class, provided that 
the Labour Party justifies its claim to represent all 
sections by accepting the Communist Party as an 
affiliated organisation. The time is past when a 
federal body, such as the Labour Party, can claim to 
be all-embracing if it excludes workers and organisa- 
tions which hold the revolutionary standpoint but 
are prepared to work loyally within the Labour Party 
on all current electoral and other campaigns.” , 





ENGINEERING. 
The Communist Party,” Mr. Pollitt continues, 
‘has always stated its revolutionary standpoint, and 
will continue to do so. It will always maintain its 
international connections with working-class parties 
in other countries which are based on the revolutionary 
point of view. The Communist Party and its member- 
ship is prepared to work honestly and sincerely for the 
strengthening of the working-class movement and the 
winning of a majority of working-class representatives 
on all local bodies and in Parliament. It is prepared 
to do this not as a manceuvre or for any concealed 
| aims, but because it believes that this would unite the 
working class and make it better able to face the 
immediate fight against the National Government 

| against Fascism and imperialist war.” 


| Writing in the November issue of The Record, the 
| organ of the Transport and General Workers’ Union, 
| Mr. Ernest Bevin says :—‘‘ We have done our best 
in this General Election, and we must now go back to 
our organising efforts with redoubled vigour. Non- 
| unionists must be got into the Union; every industry 
|must be orgariised; in every trade where we have 
| agreements we must try to get a 100 per cent. member- 
|ship. The post-war generation is now taking its place 
in industry. Every boy and girl who enters a factory 
must be enrolled in the trade union movement. I 
appeal to our older members to utilise their experience 
and knowledge of the movement to educate the young 
people and interest them in the industrial side of our 
movement. I would ask our members in all areas 
and districts to adopt every possible method to bring 
the rising generation within the environment and 
influence of our great trade union movement. That 
is the way to power, equality and emancipation.” 


The Ministry of Labour Gazette states that there was 
an appreciable increase of unemployment in Germany 
during October. According to reports received from 
all employment exchanges, including those in the 
former Saar territory, the total number of unemployed 
persons on the registers at October 31, 1935, was 
1,828,182, as compared with 1,713,912 at the end of 
September. Of the total registered at the end of 
October, 306,341 were persons in receipt of standard 
unemployment benefit and 644,684 persons in receipt 
of emergency benefit, making a total of 951,025, as 
compared with 874,755 at the end of the previous 
month. In addition to these recipients of benefit, 
the total numbers of unemployed at the end of October 
and at the end of September shown above include, 





respectively, 336,189 and 344,620 able-bodied persons | 


in receipt of poor relief. 


available statistics of unemployment relate to Septem- 
| ber 30, last. At that date, the total number of 
|}unemployed persons registered at the employment 
| exchanges was 1,689,249, of whom 861,216 were in 
|receipt of either standard or emergency unemploy- 
|ment benefit, and 343,021 were able-bodied persons 
lin receipt of poor relief; at the end of September, 
934, the corresponding totals were 2,281,800, 1,054,827, 
and 679,341, respectively. 


For Germany, excluding the Saarland, the latest 


| 
A resolution adopted by the Advisory Committee 


| of Professional Workers at a recent meeting at Geneva, 
invited the Governing Body of the International 
Labour Office to consider the possibility of taking the 
necessary measures to bring about an international 
agreement under which the different States shall 
undertake to regulate by law the conditions regulating 
the status of architect and the exercise of the pro- 
| fession. In the absence of the conditions laid 
} down, the claim to this status should be prohibited 
and the exercise of the profession should be confined 
| to persons having complied with the conditions. 


The weekly organ of the International Labour Office 
| at Geneva states that the German Ministry of Labour 
| has issued instructions relating to co-operation between 
|the Factory Inspection Service and the * Beauty of 
| Labour’ Department of the Labour Front. These 
| instructions require the factory inspectors to urge 

employers to get into touch with the department 
before carrying out any extensive works in connection 
| with the building or alteration of industrial premises, &c. 
|The department will thus have an opportunity of 
| advising the employer when the plans are in preparation, 
with a view to establishing workplaces which may serve 
}as models for other undertakings of the same type. 
The Inspection Service may not communicate directly 
te the “ Beauty of Labour * Department any plans for 
| building or alteration submitted to it except with the 
| consent of the employer. 


{(Dzc. ©, 1935. 


| The inspectors must suggest to all heads of under. 
takings of any considerable size that they should inform 
the en shoe of the “ Beauty of Labour ” Depart- 
ment whenever they propose to instal dining-rooms, 
bath-rooms, wash-rooms, &c., for the use of their 
workers and employees, or to alter or enlarge existing 
accommodation, so that the department may be able 
to offer advice. Finally, the instructions require the 
inspectors to support the work of the department by 
carrying on propaganda for it; the department will 
notify the inspectors concerned of any measures it 
proposes to take for the improvement of workplaces, 
and also of any defects in workplaces which may coms 
| to its notice. 








According to statistics compiled by the National 
Bureau of Factory Inspection, from three years to four 
years is the term of apprenticeship adopted by modern 
Chinese industries. The figures are based on rules of 
apprenticeship received from 82 factories in various 
provinces and municipalities. Of the 82 factories, 40 
have adopted a term of from three years to four years, 
28 a term of two years to three years, 11 a term of four 
years or more, and 3 a term of one to two years 
In 3 metal-working factories the term is three years to 
four years, and in 4 over four years. 





A proclamation issued by Mr. Dobretsberger, the 
new Minister of Social Administration in Austria, states 
that the restoration, in a wider measure than was 
possible during the years of civil war and _ political 
strife, of responsible trade-union administration and 
the right of the workers to take a decisive part in the 
management of the General Confederation of Labour 
and of social insurance, represents an essential condition 
of a modern social policy. The system of transitional 
regulations must be ended and the workers must be 
given back their share of influence in the management 
of institutions established for their benefit. Within 
his organisation, the worker must no longer be: repre- 
sented by commissioners unconnected with the under- 
takings, but by his trustees, At the same time it is in 
the worker’s own interest to use his liberties for the 
public good and not to abuse them to the prejudice of 
his country. 





Interesting particulars relating to the fishing industry 
of the Russian Soviet Republic have been received by 
the International Labour Office. It will be remembered, 
Industrial and Labour Information says, that since 
1923, the co-operative societies of fishermen have been 
combined in a central federation. After the affiliation 
of the fishermen’s co-operative organisations of the 
Ukraine, Azerbaijan and Turkmenistan and after indi- 
vidual fishermen had been brought into the collective 
system, this federation was transformed in 1931 into 
an All-Russian Central Association with its head- 
quarters in Moscow. All the fishermen of the maritime 
regions of the Soviet Union are now members of this 
Association. On January 1, 1935, there were altogether 
910 co-operative societies with 141,236 members. As 
means of production these societies had 1,055 steamers 
valued at 13 million roubles and 45,130 sailing 
and rowing boats valued at 37 million roubles. The 
value of fishing tackle, &c., was 32 million roubles. 
In 1934, the fishermen’s co-operative societies sold 
7,600,000 quintals of fish and maritime products for 
207,800,000 roubles. The value of supplies sold to 
members was 48 million roubles. 








A deputation from the League of Nations Union, 
which was received by the Minister of Labour and the 
Secretary for Mines on Monday, expressed the opinion 
that Great Britain should, in future, be represented 
at the meetings of the International Labour Conference 
by the “Minister of Labour and at meetings of the 
Governing — >»: a responsible member of the 
Government. Mr. & A. H. Findlay, chairman of the 
General Council of the Trades Union Congress, claimed 
that the importance of the International Labour 
Conference warranted the presence of a Cabinet 
Minister. Mr. Ernest Brown, the Minister of Labour, 
in reply, said that he had already decided to attend 
the conference in person next year. His predecessor, 
Mr. Oliver Stanley, had only been prevented from 
attending this year’s conference by the pressure 0! 
important business at home. 





Miss Dorothy Evans, general secretary of the National 
Association of Women Civil Servants, raised the que*- 
tion of fee-charging employment agencies which, she 
felt, were a grave abuse. Mr. Ernest Brown, in reply. 
said that while the Government favoured the develop- 
ment of the employment exchanges, which the) 
believed to be doing admirable work, they did not 
agree with the abolition by law of the specialised services 





of fee-charging agencies, conducted with due regard 
‘to the public interest. 
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DEc. 6, 1935.] 
THE LATE PROFESSOR J. D. 
CORMACK. 

ProFessor J. D. Cormack, whose death, we regret 
to record, occurred at Glasgow on Saturday, November 
30, at the age of 65, was connected practically all his 


life with the educational side of the engineering pro- } 


fession, occupying posts of increasing importance in 
Leeds, Glasgow, London, and again in Glasgow. During 
the war he held a number of responsible appointments 
in the Royal Flying Corps and Air Min ‘stry. 

John Dewar Cormack was born at Dumbarton on 
May 15, 1870, and was educated at the Burgh Academy 
in that town and at Glasgow University, where he 
secured first-class honours in mathematics, natural 
philosophy, and engineering in his final examination 
for the degree. During the latter part of the time 
he was at the University he worked in Lord Kelvin’s 
laboratory and also assisted Professor Barr in his 
engineering researches. From 1892 until 1896 he 
was assistant lecturer and demonstrator, and after- 
wards lecturer in technical electricity at the Yorkshire 
College, Leeds; during the same period he acted as 
lecturer in mechanics at the Yorkshire and Firth 
Colleges and as a University Extension lecturer. He 
then returned to Glasgow for five years, where he was 
engaged as University assistant in engineering and 
lecturer in electrical engineering under Professor Barr. 
During this time he assisted in designing and equipping 
the temporary laboratory of the new James Watt 
Laboratory and also did a certain amount of consulting 
work in partnership with Lord Kelvin and Professor 
Barr. In 1901, he. was secretary of the Internatioral 
Engineering Congress, which was held in Glasgow 
that year, and shortly afterwards was appointed 
professor of mechanical engineering at University 
College, London. During this time there was con- 
siderable reorganisation and development in the 
teaching of engineering at the college, and on the 
constitution of the Faculty of Engineering in 1908 he 
was appointed the first dean. He was also responsible 
for enlarging and equipping the laboratories and 
drawing office. Twelve years later he returned to 
Glasgow to sueceed Professor Barr as Regius Professor 
of civil engineering and mechanics, and was holding 
this post at the time of his death. 

As a professor, Cormack was probably more dis- 
tinguished as a teacher and administrator than as a 
research worker. His ideal was to turn out engineers 
who knew everything about engineering and some- 
thing about everything else. He took a great interest 
in the social side, and he will be mourned by many 
past students who now hold leading positions in the 
profession. His appointment to the Regius professor- 
ship coincided with the affiliation to the University of 
the Royal Technical College, and he played a consider- 
able part in making the association of these two 
engineering schools a success. 

Professor Cormack’s talents as an administrator 
were made full use of during the war. In 1915, he 
was appointed Chief Contracts Officer of Military 
Aeronautics, becoming Director of Aircraft Supply 
and Equipment in 1917, and later Assistant Controller 
of the Aeronautical Department. He was also a 
member of the British Mission to the United States 
during the latter part of the war. He held the ranks 
of honorary brigadier-general and honorary group 
commander, Royal Air Force, and was appointed 
a Companion of the Order of St. Michael and St. George 
and a Commander of the Order of the British Empire 
for his services. He was also a Chevalier of the Legion 
of Honour. He was elected an associate-member of 
the Institution of Civil Engineers in 1902, and trans- 
ferred to the class of member ten years later. He had 
also been a member of the Institution of Electrical 
Engineers since 1898, and of the Institution of Mechan- 
ical Engineers since 1902. He was president of the 
Institution of Engineers and Shipbuilders in Scotland 
in 1933-34 and a member of the Royal Aeronautical 
Society. 








REFRIGERATION IN THE SOUTH 





ENGINEERING. 
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| inspection by Government officials, it is placed in a 


| pre-cooling store for 48 hours before shipment. As a 
| result of this treatment the losses due to waste ship- 
;ments that formerly occurred are avoided, and the 
| fruit arrives at its destination in good condition, 





whole process, including the washing out of the inner 
container, we are informed, takes no more than three 
minutes, while the normal period between re-chargings 
is from ten to fourteen days. The overall dimensions 
| of the apparatus are 18 in. by 14 in. by 5 in. It ig 








On page 93 of our 127th volume (1929) we illustrated | fixed in position by means of a two-screw bracket 


Cape Town and completed in 1927, but we now learn 
that it has been decided to build a new pre-cooling 
station on an extension to Cape Town Harbour at 
“C” Berth of the New Basin, and to dismantle the 
existing station. This decision has been reached 
partly because the volume of fruit exports has exceeded 
the capacity of the latter, and partly owing to the fact 
that the East Pier has become unsuitable for the trade 
on account of the recent additions to the Union Castle 
fleet. The new station will have a capacity of 3,750 
cubie tons and, in addition, cold-storage accommoda- 
tion for the reception of pre-cooled fruit pending its 
shipment will be provided to the extent of 1,000 cubic 
tons. Tlie.new machinery and equipment required 
for the station is being supplied by Messrs. J. and E. 
Hall, Limited, of Dartford, Kent, but the existing 
plant at the East Pier station, which was also supplied 
by Messrs. Hall, is to be transferred to the new station. 

In addition to the above, the South African Railways 
and Harbours have decided to construct an entirely 
new pre-cooling station at Port Elizabeth. This 
station will have a capacity of 4,000 cubic tons and 
will be used for cooling both citrus and deciduous fruit, 
but mainly the former. The refrigerating plant in 
this case also is being supplied by Messrs. Hall, who are 
now completing a similar but smaller installation at 
East London. An idea of the magnitude of the three 
installations can be gathered from the fact that the 
total horse power of the motors for the refrigerating 
plants amount to 2,500 h.p. at Cape Town, 1,700 h.p. 
at Port Elizabeth, and 520-h.p. at East London. The 
ammonia compressors in each case will be of the 
totally-enclosed type, with forced lubrication and 
variable duty control, and will be directly coupled to 
the driving motors. The condensers will be of the 
vertical shell and tube type and will be cooled by sea- 
water circulation. The coolers are of a type employed 
by Messrs, Hall for some years and incorp rate various 
special features to obtain the maximum cooling effect 
from the smallest space under the most favourable 
conditions. They include a brine-spraying system, 
and plant will also be provided for concentrating the 
brine. Dry-compression apparatus will be installed 
to ensure the most economical operating conditions for 
the ammonia circuit. The completion of the plants 
above referred to will obviously enable South Africa 
to develop still further its important export trade in 
fruit. 








CLENSOL HOUSEHOLD 
WATER-SOFTENING APPARATUS. 


Harp water is frequently a source of trouble and 
annoyance, and deposits of salts in the pipes of water 
heaters and similar plant not only lower the efficiency 
of the apparatus, but may, im some cases, entail 
costly repairs and renewals. The softening of the 
water provides a solution to these difficulties, but in 
order to attain popularity among the general public, 
an apparatus introduced for this purpose should be 
compact, easy to operate, and relatively inexpensive. 
A household appliance which appears to fulfil these 
conditions has recently been plated on the market by 
Messrs. Clensol, Limited, 75, Victoria-street, London, 
S.W.1. It consists essentially of a chromium-plated 
brass container enclosing an inner container in which 
is suspended a water-softening block. The unit works 
on a simple, yet ingenious by-pass system. The water 
from the main flows through a reflux valve and 
Tee-piece towards a second Tee-piece incorporating a 
Venturi tube. The Venturi causes a diversion of a 
pre-arranged proportion of the flow through the 
apparatus, so that it takes up the requisite amount of 
concentrated softening solution from the container 





AFRICAN FRUIT TRADE. 


Tue development of the export trade in fruit from 
South Africa to this country affords an excellent 
example of the advantages to be derived from the 
co-operation of physicists and engineers in industry. 
From trifling proportions in pre-war days, the exports 
of deciduous and citrus fruits from South Africa had 


before rejoining the main flow at the other side of the 
by-pass. It is emphasised that the concentrated 
solution maintained by the Clensol softening block 
in the inner container is only tapped when water 
is actually flowing through the mains and that there 
is no waste, as when saturation point is reached, no 
more of the softening agent can be absorbed. By 
merely turning an adjustable stop-cock it is possible 





risen to a value of nearly 2,000,0001. in 1934, roughly 
half of the total being exported from Cape Town and 
the remainder in about equal proportions from Durban | 
and Port Elizabeth, although some was also loaded 
at East London. The successful development of the 
trade is doubtless largely due to the system of pre- 
cooling the fruit before shipment which is enforced 
by Government regulation throughout the Dominion. 


to regulate the degree of softening to suit varying 
hardnesses of water, without interfering in any way 
with the flow. Moreover, by closing two cocks the 
apparatus may be entirely isolated from the main 
supply when large quantities of unsoftened water are 
required for the garage or garden. The re-charging 
of the container is quite a simple matter. The two 


cocks are turned off, a wing-nut holding the water- 





The fruit is packed at the farms and transported in 


ice-cooled cars to the port of embarkation, where, after | and a new softening block dropped into position. 


tight cover of the apparatus in position is released, 
The | 





and described in some detail the pre-cooling store | which can be mounted on either side of the container, 
constructed on the East Pier of the Victoria Basin at | thus obviating the necessity of stocking right- and 


left-hand models. Moreover, two forms of feed and 
| outlet systems are provided so as to make the apparatus 
applicable to either horizontal or vertical mains. 


COAL-PREPARATION PLANT AT 
THE RISING SUN _ COLLIERY, 
WALLSEND. 


SoME two years ago we described a combined coal- 
washing and dry-cleaning plant constructed at the 
Backworth Collieries, Northumberland, by Messrs. 
The Birtley Company, Limited, Birtley, Co. Durham.* 
A plant somewhat similar in design, but of a larger 
capacity and embodying a number of new features, 
has recently been completed by Messrs. The Birtley 
Company at the Rising Sun Colliery, Wallsend, of 
Messrs. The Wallsend and Hebburn Coal Company, 
Limited. The installation, which is_ electrically 
driven throughout, comprises, in addition to dry- 
cleaning, wet-washing, and de-dusting plants, an 
Elmore vacuum-flotation plant for treating the ¥y-in. 
to 0-in. dust, two Birtley-Henry water-clarification 
and filtering units, and an Allen-Buell Bittner rotary 
drier plant for the treatment of the filtered slurry. 
The installation, a general view of which is shown in 
Fig. 1, on page 606, has been designed to clean the 
4-in. to 0-in. coal from the colliery, constituting from 
85 per cent. to 90 per cent. of the total output of the 
mine, and the capacity of the plant is 160 tons per 
hour. A feature of the installation is its very great 
flexibility, as will be indicated by a study of the flow 
diagram shown in Fig. 4, on Plate XLI. The run-of- 
mine coal passes over jigging screens, that portion over 
4 in. in size being delivered on to a picking belt, and that 
from 4 in. downwards being collected on a belt conveyor, 
running underneath, which discharges it into rein- 
forced-concrete coal bunkers shown on the right in 
Fig. 3, on Plate XLI, which depicts a longitudinal 
sectional elevation of the coal-cleaning plant. The 
bunker building is also seen in Fig. 1 ; itis the tall 
white structure seen towards the right of the illustration. 
The building is divided into two suitably interconnected 
compartments, each of 250 tons capacity, one of which 
is normally used for stcrage, while the other serves as a 
stand-by. Both compartments for the raw-coal and, 
indeed, all the hoppers receiving sized coals on the 
plant are furnished with helical chutes to minimise 
the breakage of the coal. The contents of the bunkers 
are discharged on to a jigging screen which separates 
the coal into 4-in. to 1}-in., and 1}-in. to 0-in. sizes ; 
the former size is washed and the latter dry cleaned. 

The 4-in. to 1%-in. coal is taken by a trough-belt 
conveyor, shown in Fig. 3, into a jig wash-box of the 
two-compartment, piston-type, having a capacity of 
40 tons of coal per hour and equipped with an auto- 
matically-controlled refuse-discharge valve. The 
valve is driven from the main shaft of the wash-box 
and its action is controlled by a float resting on the 
bed of shale. The mechanism is such that when the 
depth of the refuse bed in the wash-box is at a mini- 
mum no discharge takes place, but as the depth increases 
the shale is discharged at an increasing rate. The 











shale then drops into an elevator which raises it above 
the level of water in the box and discharges it on to a 
conveyor, which takes it to the main shale hopper of the 
plant. The wasied 4in. to 1}-in, nuts are passed 
over dewatering screens and are thence taken by means 
of a belt conveyor to a separate screening installation 
on which the coal is separated into 4-in. to 3-in. cobbles, 
3-in. to 2-in. trebles, 2-in. to 1}-in. doubles, and under- 
size pieces. These sized products are normally loaded 
direct into wagons by means of rubber-belt loading 
jibs, as shown in Fig. 2, on page 606. Each jib is 
worked by an electric winch which is under independent 
push-button control, and small by-pass chutes are 
provided on the jibs to prevent spillage while an empty 
wagon is being pushed into position and the full one 
is being withdrawn. 

Alternatively, the whole of the washed sized coal 
from the wash-box and dewatering screens can be 
diverted on to the main clean-coal conveyor, where it 
is later mixed with the dry-cleaned small coal, the 
dried slurry, the recovered dust, and finally with the 
hand-picked large coal of the colliery. The route is 
indicated on the flow diagram, Fig. 4. Again, one or 
two of the washed sizes only may be’ withdrawn by 
means of the screens and loading jibs and the remainder 





passed on to the clean-coal conveyor for subsequc nt 
mixing with the hand-picked large. A second wash- 


* See ENGINEERING, vol. cxxxvi, page 137 (1933). 
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box, similar in design and operation to that just 
described, but of the three-compartment type, is 
provided for washing the }-in. to y-in. coal, after 
removal of the ¥-in. to 0-in. particles by dedusting. 
This wash-box is brought into use only in cases in 
which a client requires washed }-in. smalls in preference 
to dry-cleaned materials. In normal circumstances, 
this product is dry-cleaned as is described below. The 
second wash-box is adjacent to the first and is provided 
with its own dewatering screen ; its capacity is 33 tons 
per hour. 

Returning now to the 1}-in. to 0-in. coal separated by 
the primary jigging screens under the main raw-coal 
bunkers, this coal, as we have stated, is dry-cleaned 
and is taken to the top of the dry-cleaning building 
by means of the bucket elevator shown in Fig. 3, 
where it is separated into ]j-in. to }-in., and }-in. to 
0-in. portions by means of two type-400 Hum-mer 
electric vibratory screens supplied by Messrs. Inter- 
national Combustion, Limited. The lj-in. to 4-in. 
coal descends directly into a storage bunker from which 
it is fed on to a Birtley Vee pneumatic separator. As 
stated in our previous article dealing with the Back- 
worth plant, the separator consists essentially of a Vee- 
shaped perforated deck mounted over an air chamber. 
Air at a low pressure is maintained beneath the deck, 
which is given a jigging motion and is driven by an 
electric motor. The combined action of the air and the 
jigging motion causes the bed of coal to stratify. The 
heavier particles of shale and dirt sink on to the deck 
surface, while the lighter pieces of coal float to the 
top. Clean coal is progressively spilled over the two 
outer edges of the deck, while the shale is banked up at 
one end and is also discharged as an unmixed product. 
The middlings, namely, that portion of the discharge 
of clean coal adjacent to the refuse spillage, are returned 
to the bucket elevator for re-circulation, as indicated 
in Fig. 4. 

The }-in. to 0-in. fraction, screened out by the type- 
400 Hum-mer vibrator, is conveyed by means of an 
elevator to a pair of Birtley de-dusting aspirators, 
which remove all particles less than ¥ in. in size. 
One of the aspirators is seen in Fig. 3; they are on the 
toff floor of the dry-cleaning buildings. These aspira- 
tors have been previously illustrated and described in 
our columns and it is perhaps only necessary to say 
here that they are of the automatic-feed type and that 
the size of the dust removed can be varied to suit the 
requirements. The heavy dust is deposited in the 
expansion chamber of the apparatus, which is equipped 
with baffles while the lighter dust is removed in Birtley- 
Waring filters to be described later. The de-dusted 
product is then divided into }-in. to 4-in. and }-in. to 
gwy-in. sections by means of two type-72 Hum-mer 
screens. The larger size passes into a storage bunker 
arranged over a Vee separator, while the }-in. to ¥-in. 
portion is distributed over two bunkers which feed 
the product to two further Vee separators. The four 
separators are each served by a centrifugal fan arranged 
on the ground floor immediately below the machines, 
as shown in Fig. 3. A general view of the four sepa- 
rators is given in Fig. 11, on page 610. 

The dust-laden air from the four separators, from 
their respective feeding bunkers, and from the two 
aspirators, is taken by means of mild-steel trunking 
to three reinforced-concrete Birtley-Waring dust filters, 
seen in Fig. 1. The cylindrical upper portion of these 
contains a number of tubular fabric filter bags, while 
the conical base constitutes a dust precipitator of the 
cyclone type. The dust-laden air enters the lower 
portion of the apparatus, and the bulk of the dust is 
precipitated immediately after entry. The last traces 
are removed by the filter bags in the upper portion of 
the apparatus, ani the filtered air is discharged to the 
atmosphere by a centrifugal fan, situated on the clean- 
air side of the filter, on the top of the main raw- 
coal bunker building, as indicated in Figs. 1 and 3. 
Any of the three Waring dust filters may be isolated 
from the other two, by means of a system of valves, 
and the filter bags are thus automatically collapsed and 
cleaned. This dust, 60 per cent. of which passes a 
200-mesh sieve, is led into a 5-ton storage bunker, and is 
used for firing the two Edgar Allen-Buell burners of the 
Bittner rotary dryer; »n account of its fineness, no pul- 
veriser is provided. The surplus dust is either delivered 
into a duff hopper for discharge into wagons, or is 
returned for mixing with the hand-picked coal. The 
alternative routes will be clear from Fig. 4. 

The dry-cleaned coal from the four pneumatic 
separators, the aggregate capacity of which is 120 tons 
per hour, is collected on a common conveyor from which 
the material may be either discharged on to the main 
clean-coal conveyor for mixing with the hand-picked 
coal, or, alternatively, may be conveyed to a separate 
screening plant alongside the screening installation 
for the washed coal. Here the fuel is sized into 1j-in. 
to l-in., and l-in. to }-in. singles, }-in. to }-in. pearls, 
and j-in. to }-in. peas; the }-in. to 0-in. material is 
delivered to the duff hopper. The sized coals are fed 
‘nto 20-ton hoppers provided with telescopic chutes 
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COAL-PREPARATION PLANT; 


MESSRS, THE BIRTLEY COMPANY, LIMITED, ENGINEERS, BIRTLEY, CO. DURHAM. 





Fie. 1. 


JENBRAL VIEW OF INSTALLATION. 





Fie. 2. 


for loading direct into wagons. The shale from the 
four penumatic separators is delivered into the main 
shale conveyor of the installation. 

The heavier portion of the ¥-in. to 0-dust from the 
j-in. raw coal, deposited in the expansion chambers 
of the two aspirators, is cleaned in an Elmore vacuum 
flotation plant, having a capacity of 10 tons per hour, 
constructed by Messrs. The Birtley Company under 
licence from Messrs. The Coal Concentration Company, 
Limited, 54, Victoria-street, London, 8.W.1. In brief, 
the process consists in mixing the coal with water 
containing a trace of oil and applying a vacuum to the 
mixture. The coal attaches itself to air bubbles 
released from the water by the vacuum, while the 
heavier shale remains unaffected. It is explained 
that the oil spreads itself over the surface of the coal, 
but not over that of the shale, and that, as the air 
bubbles can only attach themselves to an oiled surface, 
the refuse remains behind. It is emphasised that no 
froth is produced, the bubbles collapsing immediately 
after passing out to atmospheric pressure. As indi- 
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cated in Fig. 3, the Elmore plant is housed in an 
annexe to the dry-cleaning building, shown on the left 
in the illustration. Details of the plant are given in 
Figs. 7 and 8, on Plate XLI, Fig. 7, being a longi- 
tudinal sectional elevation, and Fig. 8 a part cross- 
sectional elevation through the building, only one of 
the two cones being shown. In Fig. 12, on page 610, 
is reproduced a photograph of the upper portion of the 
Elmore cones showing, between them, the top of the 
storage hopper of the plant, while Fig. 14 shows the 
lower portion of the two cones, the rotary plate feeders, 
mixing troughs, and the vacuum pump. 

The apparatus consists essentially of two double- 
conical vacuum separating vessels, or “ cones,” and 
mixing troughs. The coal dust to be cleaned is stored 
in the 10-ton capacity hopper, arranged between the 
two cones, from which it is fed through rotary feed 
tables into the mixing troughs; here it is intimately 
mixed, by means of paddle mixers, with water and @ 
small, controlled quantity of inexpensive, crude Diesel 
oil. The oil is fed in through a small pipe at the entry 
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Fie. 10. Base or THICKENER, SHOwING Vacuum FILTERs. 


end of the mixing troughs. The mixture, or “ pulp” 
as it is termed, passes down into the feed tanks, from 
the base of which it is drawn up a vertical pipe into 
the main vacuum separating cones, the tops of which 
are connected to a vacuum reservoir and pump. In the 
cones the reduction in pressure causes air to be liberated 
from the water. This forms a series of bubbles which 
attach themselves to the coal particles, as explained 
above, and raise them to the top of the cone, whence 
they overflow down a side pipe into a launder. Cylin- 
drical glass windows are fitted into the tops of the 
cones, and the overflow can be clearly seen. The 
concentrate of clean-coal particles is taken by the 
launder to a Birtley-Henry water-clarification and 
filtration plant, while the tailings, comprising the 
refuse.and some 75 per cent. of the water used in the 
plant, are taken by another launder to a second and 
smaller Birtley-Henry unit, which filters out the shale 
and delivers it to the main refuse conveyor of the plant. 

The Birtley-Henry plant for the filtration of the coal 
recovered by the Elmore plant and for the clarification 
of the water from the washery embodies some interesting 
features. A sectional elevation of the plant is shown 
in Fig. 5 and a plan in Fig. 6 on Plate XLI. A view 
of the flocculating and thickening tank is shown in 


BrrTLeEY-HENRY THICKENER TANK. 








Fig. 9, on this page, while the lower chamber of the plant 
containing the reagent and mixing tanks, pump and 
rotary-bucket filtering equipment is seen in Fig. 10. 
The process, it will be recalled, has recently been 
described in our columns.* It consists essentially in 
first rendering the dirty water alkaline by adding 
lime, and afterwards allowing a flocculating reagent con- 
sisting of a mixture of hot caustic-soda solution and 
frozen starch granules in cold water to pass into the 
slurry tank. The water is then pumped into the thicken- 
ing tank above, and, during the passage of the water 
through the pump, the reagent is thoroughly incorpo- 
rated so that the suspended solids coagulate and are 
rapidly deposited in the sludge sump of the thickening 
tank, leaving the clear supernatant water to overflow 
into the clean-water tanks for recirculation. In the 
Wallsend plant lime is added to the water before it enters 
the wash-boxes, and the flocculation reagent, usually 
termed “ caustic starch,” is added to a portion only 
of the dirty water, a sufficient quantity being tapped 
off to maintain the proportion of reagent in the water 
at the required figure. The solids deposited on the 
bottom of the thickening tank are raked into the sludge 








* ENGINEERING, vol. cxxxviii, pages 213, 293 (1934). 


sump by a slowly-rotating scraper gear. From the 
sump the sludge passes by gravity into three vacuum 
filters of the rotary-bucket type, each having a capacity 
of from 5 tons to 6 tons of dry solids per hour. The 
filter cakes from the rotary filters are discharged con- 
tinuously into a scraper conveyor beneath the plant, 
which takes them to the rotary dryer. The second 
and smaller Birtley-Henry clarification plant, which 
deals with the tailings from the Elmore plant, is 
similar to the larger unit just described, but the 
addition of lime only is necessary to precipitate the 
shale particles. These, as already stated, are delivered 
to the main refuse conveyor of the plant, while the clear 
water is returned to the clean-water tank for recircula- 
tion. 

The Allen-Buell (Bittner system) rotary drier, which 
is used to dry the Elmore flotation concentrates and 
slurry issuing from the Birtley-Henry plant and also 
the }-in. to ¢,-in. smalls when these are required to be 
dried after washing, has been supplied and erected by 
Messrs. Edgar Allen and Company, Limited, Imperial 
Steel Works, Sheffield. The drum is 42 ft. 8 in. long, 
has a diameter of 8 ft. 6 in., and has a maximum 
capacity of 45 tons per hour; a general view, looking 
towards the discharge end, is shown in Fig. 13, on 
page 610. It is rotated by a 35-h.p. motor through a 
three-speed reduction gearbox in order to accommodate 
fluctuating loads. The wet coal is fed into the upper 
end of the drum through a water-cooled helical con- 
veyor; the coal then passes by way of lifting and 
conveying blades into the main cross-shelving of the 
drum. The dried material issuing from the lower end 
of the drum passes direct by gravity into an outlet 
worm conveyor, fitted with sealing devices to prevent 
the entry of cold air, and this conveyor takes the coal 
direct to the blending plant. During its passage 
through the drum the moisture content of the coal is 
normally lowered from 12} per cent. to 2} per cent. As 
already stated, the drier is fired with the fine dust 
from the three Birtley-Waring filters, this dust being 
collected in a 5-ton storage bin situated near the 
combustion chamber. The latter has a length of 
13 ft. 14 in., a breadth of 10 ft., and a height of 15 ft. 6 in., 
and is equipped with two Allen-Buell coal-dust burners, 
each having an approximate capacity of 875 lb. per 
hour. The dust is fed to the burners by means of a 
screw-type feeding device and by two mixing valves. 
The primary-air fan of the combustion chamber has 
a rated capacity of 2,200 cub. ft. per minute and the 
secondary-air fan a capacity of 3,300 cub. ft. per 
minute. The exhaust gases leave the drier at a tem- 
perature of about 200 deg. F. and a saturation of about 
70 per cent., and are drawn by an exhauster fan into 
an Allen-Buell centrifugal Van Tongeren primary-dust 
separator, fitted with adjustable guide vanes, where the 
bulk of the dust contained in the gases is deposited. 
The primary-dust separator is immediately followed 
by a secondary-dust separator, which removes a 
further quantity of dust, and the gases finally pass 
through a wet separator consisting of a steel cylinder 
containing Raschig porcelain rings supported on 
screens. The surface of the rings is kept wet by high- 
pressure water sprays, which also wash off the solids 
as they are deposited. 

The blending plant, which receives the dried material 
from the drum, the surplus dust from the Birtley- 
Waring filters and the }-in, washed smalls—in either 
the plain de-watered or the fully dried condition— 
comprises a two-shaft paddle mixer provided with a 
water jacket to assist in cooling the dried products, 
The blended products may be discharged into wagons 
or delivered to the main clean-coal conveyor for subse- 
quent mixing with the hand-picked large coal. 

The whole of the electrical equipment of the installa- 
tion has been supplied by Messrs. Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Man- 
chester. There are 60 motors for driving the various 
units of the plant and many are of the totally-enclosed, 
totally-enclosed fan-cooled, and pipe-ventilated types, 
The motors for the main units of the installation, 
namely, the blending plant, drier, slurry service, the 
}-in. and 4-in. washers, the vacuum flotation plant, 
the dry-cleaning plant, the clean-coal conveyor to the 
hand-picked coal, the conveyor to the dry-sizing unit, 
and the dry-sizing screens, are started up from an 
automatic contactor panel housed in a separate room 
above the washery and seen in Fig. 3. The remainder 
of the motors are started up separately from their own 
hand switches. The groups of the plant which it is 
intended to operate are selected and the appropriate 
control switches on the contactor panel are placed in 
the “on” position. The main start push-button on 
the starting panel, which is situated on the separator 
floor and is seen in Fig. 11 on the left-hand side, is 
then pressed and the groups of motors selected will 
start up in sequence. The starting panel consists of 
the main start, main stop, 21 individual stop push- 
buttons, and 4 individual start push-buttons for the 
separators. Thus, any of the four pneumatic separators 
may be started or stopped individually while the plant 
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is running, without affecting the working of the remain- 
Whenever an individual push-button on | 
the starting panel is pressed, that unit stops and the | 
As a 
precaution against accidents te men engaged on the 
installation when it is not working, a Klaxon horn 
sounds several seconds before the starting up of the 


ing motors. 


motors in sequence with it also cease working. 


first motor connected to the contactor panel. 








Cast-Iron Pipes, and specials to B.S.1. Specification 
No. : Indian Stores Department, New Delhi ; 
it | January 16, 1936. (T.Y. 5,514.) 
CONTRACTS. | Machine Tools, electrically-driven. yovernment 
Messrs. HarRLAND AND Wotrr, Liurrep, North| Railways, Hobart, Tasmania; January 15, 1936. 
Woolwich, London, E.16, have received an order from | (T.Y. 5,516.) 
Messrs. C. and A. Etheredge, Limited, London, for six Turbo-Alternator, 500 kW, complete with direct- 


open swim barges, each 69 ft. 6 in. long, 


105 tons. 
Limirep, Strand-on-the 
have received 


Arsa Crate, 
London, W.4, 


Messrs 
Chiswick, 


two-eylinder 12-24 h.p. Diesel engine for direct coupling | 10 ewt., and from 12 ewt. to 15 ewt. Melbourne City 
to a 10-kW generator for the steam yacht Scheivan. | Council: January 29, 1936. (T.Y. 5,521.) 4 
Orders for 24-40 h.p. and 64-96 h.p. marine Diese! ‘ <aneuued : “a . ry 
engines have come from ‘India, and for similar engines ibattetr ond wrx J naan City of Kimberley ; 


from Jamaica and Egypt 


Messrs. MERRYWEATHER AND Sons, Limirep, 





wich-road, London, 8.E.10, are to supply the fire and 9 Rage: 2 a ian a Department, 
salvage equipment to be installed on a twin-serew nes ve January 2, 1936. (T.Y. 5,524.) 
Diesel-electric tug and tender ordered from Messrs. Travelling Cranes, overhead, electric, two 10-ton, one 
HARLAND AND Wo rr, Louwrrep, Belfast, by the Belfast | 15.ton, and two 30-ton, and a quantity of Tae 7 
Harbour Commissioners. The equipment includes a| Indian Stores Department, New Delhi ; 2, 
high-lift, three-stage, electrically-driven centrifugal fire 1936, (T.Y. 5,529.) 
pump capable of delivering 2,000 gallons per minute, Electrical Equipment, comprising two transformer 
and a 5-in. fire “‘ monitor.” kiosks, each containing a 70-kKVA transformer, and 
ve 1,100 m. of 3,150-volt and 210 m. of 220-volt cable. 
Ministry of the Interior, Cairo, Egypt; January 28, 
PERSONAL. 1936. (T.Y. 10,249.) 
. Induction Motors, of various ratings, 51, together 
Mr. R. F. Jackson, who joined Messrs. Luke and | . i+), control gear, switches, &c. Argentine State 
Spencer, Limited, Broadheath, Manchester, thirty-| Ojjgelds, Buenos Aires: December 26. (T.Y. 10,251.) 


board of directors. 
“il to the direc- 


seven years ago, has been elected to the 


Mr. J. G. MeGrecor has been olect« 


torate and to the position of assistant managing director 


of Messrs. Murray and Paterson, Limited, Coatbank 
Engine Works, Coatbridge 

Messrs. Speciattomw, Liurrep, Friern Park, North 
Finchley, London, N.12, have appointed Mr. Thomason 
to be their new representative and engineer in the northern 


counties under Mr. A. W. Roebuck, whose promotion 


was mentioned last week 
Mr. T. F. Mriis, joint general manager of Messrs 
Burnell and Company, Limited, Ellesmere Port, Wirral, 


Cheshire, has been appointed a director of the Company 

The offices and works of Messrs. Bryant SYMONS AND 
CoMPANY, manufacturers for Messrs. A. C. Wickman, 
Limited, of the 10-mm. high-speed precision automatic 
lathe described on page 579 ante, are at Northumberland 


Park, Tottenham, London, N.17. The address, 112, 
Powys-lane, N.13, is Mr. A. Bryant Symons’ privat 
addre Ss. 





LAUNCHES AND TRIAL 


and 


TRIPS. 


* Umrata.”’—Twin-screw passenger cargo liner ; 


triple-expansion engines working in conjunction with 
Bauer-Wach low-pressure exhaust turbines. Trial trip 
recently Main dimensions, 465 ft. by 61 ft. 3 in. by 
35 ft..6 in Built and engined by Messrs. Swan, Hunter 
and Wigham Richardson, Limited, Neptune Works, 
Walker, Newcastle-upon-Tyne, to the order of Messrs 
Bullard, King and Company, Limited, London, for 
service on this firm's Natal line. 

Moror Boats anp Burry Boats.—Six motor boats 


to carry 30 tons, and eight butty boats to carry 33 tons ; 
propelling machinery of each motor boat comprises an 
18}-b.h.p.,  two-cylinder vertical heavy-oil engine 
supplied by Messrs. National Gas and Oil Engine Com. 
pany, Limited. The 14 vessels were 
October 24 and November 23. Main dimensions of 
each, 71 ft. 6 in. by 7 ft. by 4 ft. 2in. Built by ewes. | 
Harland and Wolif, Limited, North Woolwich, London, 
E.16, for Messrs. Grand Union Canal Carrying Com 
pany, Limited, London. 


& 
Pontoon.—Steel decked pontoon for Wapping Police 


Station. Launch, October 31. Main dimensions, 50 ft. 
by 20 ft. by 5 ft. Built by Messrs. Harland and Wolff, 
Limited, North Woolwich, London, E.16, for the Metro- 


politan Police . 

* LEYLAND."'—Single-screw steam trawler for service 
in the northern waters of Iceland, Bear Island, and the 
White Sea; triple-expansion engine fitted by Messrs. 
Amos and Smith, Limited, Hull. Launch, November 11. 
Main dimensions, 160 ft. 6 in. by 27 ft. by 15 ft. Built 
by Messrs. Cochrane and Sons, Limited, Ouse Ship- 
building Yard, Selby, for Messrs. Bunch Steam Fishing 
Company, Limited, Grimsby. 

* ZEALAND.” —Single-screw ca 
steamer for service between Leith and the Mediterranean ; 
triple-expansion engine built at the North British 
Engine Works. Launch, November 11. 
sions, 260 ft. by 40 ft. by 26 ft. Built by Messrs. Barclay, 
Curle and Company, Limited, Whiteinch, Glasgow, for | 
Messrs. The Leith, Hull and Hamburg Steam Packet 
Company, Limited, Leith. 

* Arcos."’—Twin-screw cargo motorship for coasting 
service on the River Plate ; two-cycle, airless-injection 
Atlas-Polar Diesel engines. Trial trip, November 20. 
Main dimensions, 285 ft. by 50 ft. by 14 ft. Built by 
Messrs. Henry Robb, Limited, Leith, for Messrs. The 
Forestal Land, Timber and Railways Company, Limited. 


© and passenger 





and to carry 


Green, 
an order for a 


Green- 


launched cai 


Main dimen- 
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Trade, 35, Old Quéen-street, London, 8.W.1, particulars 
| of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each | 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 


1936. (T.Y. 
Vehicles, two, 
pay load of from 8 cwt. 


10,247.) 
respectively 
to 


City Couneil ; January 17, 
Electric Storage-Battery 
capable of carrying a net 


January 27, 1936. 
Steel Tubes, flue superheating, 400, and boiler, 2,700, 


a 5,523 


Transformers, 13, and a number of circuit breakers and 
switches. Argentine State Oilfields, Buenos Aires ; 
December 26. (T.Y. 10,252.) 

Electrical Equipment for domestic use, comprising 1,000 
metal-clad switch and fuse boxes and 1,000 metal-clad 
plugs and sockets. City Council, Pretoria ; January 3, 





1936. (T.Y. 10,254.) 

Water Meters, dry dial-type, of various sizes, 784. 
Bagdad District Water Board, Iraq; December 17. 
(T.Y. 10,255.) 

Pressed.Steel Tank, 20,000-gallon, 20 ft. by 20 ft. by 


South African Railways 


8 ft. with @pporting structure. 
January 6, 1936. (T-.Y. 


and Harbours, Johannesburg ; 
5,532.) 








BOOKS RECEIVED. 


United States 


Department of Commerce. Coast and 
Geodetic Survey. Special Publication No. 195. Manual 
of Traverse re on the Transverse Mercator 
Grid. By O.8. Apamsand C.N.Crarre. Washington : 
Superintendent of Documents. [Price 25 cents.] 

Transport and the Public. By J.A.Dunnace. London: 
George Routledge and Sons, Limited. [Price 6s. net.] 

Diesel and Other Internal-Combustion Engines. <A 
Practical Text on the Development, Principles of Opera- 
tion, Construction, Details and Performance of Stationary 


and Portable Diesel, Gas and Gasoline Engines. Second 
edition. By Prorgssor H. E. Decier. Chicago, 
U.S.A.: American Technical Society. London: 


a Lockwood and Son, Limited. [Price 10s. 6d. 


net,] 

Modern Plan Copying Processes and Equipment for the 
Engineer, the Architect, the Draughtsman and Photo 
Printer. — a new and revised edition of Blue 
Printing and Modern Plan Copying. By B. J. Harri 
and B. Farrrax Hatt. London: Sir Isaac Pitman 
and Sons, Limited. [Price 5s. net.) 

Training in Industry. A Report Embodying the Results 
of Inquiries Conducted Between 1931 and 1934 by The 
issociation for Education in Industry and Commerce. 
Edited by R. W. Frereuson. London: Sir Isaac 
Pitman and Sons, Limited. [Price 6s. net.] 

Industrial Germany. <A Study of its Monopoly Organisa- 





tions and their Control by the State. By HERMANN 
Levy. Cambridge: The University Press. [Price | 
12s. 6d. net.] 
Department of Overseas Trade. No. 622. Economic 
Conditions in Iran (Persia), July, 1935. Report. By 
S. Srwmonps. [Price 2s. 3d. net.] No. 623. Trade 


and —= Conditions in China, 1933-1935. Report. 
By H. Grorce. With Annexes on Trade and 
Boovonie Conditions in ew and South China. 
By G. Curnton PeLHaM. And on Trade and Economic 
Conditions in Manchuria. By P.D.Burier. London: 
H.M. Stationery Office. [Price 3s. net.] 

Garcke’s Manual of Electrical Undertakings and Directory 
of Officials. Editor: F. C. Garretr. Volume 
XXXVIII. 1935-36 edition. London: Electrical 
Press Limited. [Price 37s. 6d. net.) 

Principles of Mechanism. By F. Dyson. 
Oxford: University Press. London : 
Milford. [Price 12s, net.] 

The Roadmakers’ Library. 
gates. Their Uses and Testing. 
London: Edward Arnold 
21s. net.) 

Die Fabrik als Organismus. 
von Scn0rz. Hamburg : 


| 
| 
| 
| 


Second edition. 
Humphrey 


Volume III. Road Aggre- 
By Dr. B. H. Kyieur. 
and Company. [Price 


By Dr.-Inc. HABIL. WERNER 
Hanseatische Verlagsan- 


We have received from the Department of Overseas | 


connected exciter, rheostat and all accessories. Brisbane | 
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|'NOTES FROM THE SOUTH-WEST. 


CarpirF, Wednesday. 


Welsh Coal Trade.—The Welsh steam-coal trade con- 
tinues to show considerable activity and the outstanding 
feature has been the sustained firmness in practically al] 
descriptions of coals. Demand, especially for small 

classes, has been particularly keen and supplies are 

difficult to obtain, with outputs of some collieries fully 
sold to the end of the year. Through coals are firm, 
and except for business ahead, sized grades also continue 
good. Large coals maintain their recent improvement 
and stocks are still moving off satisfactorily. The pres- 
sure for the rest of this year shows no sign of relaxing 
as there is still the desire on the part of customers to 
take earlier delivery in view of the unsettled situation in 
the coalfield. Inland consumers particularly have taken 
| considerable stocks, their anxiety being augmented by the 
| fear that prices for home consumption will of necessity 
be increased when the new central selling scheme | 
been established. Trade abroad has, however, proceeded 
on steady lines with last week’s exports showing an 
advance of 18,200 tons on the previous week. usi ness 
with South America has been on good lines and French 
exports have also shown activity, while there has been 
more business with Spain and Portugal. The decision on 
the part of the French Government to restore the 10 per 
cent. cut in the British import quota was very welcome 
in South Wales, as the district will benefit considerably. 
The 10 per cent. cut in the quota was made last September 
and the restoration, which operates from December |, 
again places the quota at 58-5 per cent., which is the 
same rate as that operated during the winter months of last 
year. The quota is based on the quantities of coal 
imported into France in the years 1928, 1929 and 1930 
The increase should mean a benefit to South Wales of 
about 25,000 tons per month, but at the moment stocks 
in France are reported to be fairly heavy and no imme 
diate call for increased shipment is expected. New 
inyuiries continue to come in steadily and one was 
received during the week from the Andalusian Railways 
of Spain for 20,000 tons of Welsh coals for delivery over 
the first nine months of next year. Demand for cokes 
has improved and values have advanced for most classes 
Considerable improvement is evident in the patent-fuel 
market, and most of the works are busier and supplies 
were difficult to obtain this side of Christmas. 

Iron and Steel Trade.—The .iron and steel and allied 
trades of South Wales and Monmouthshire continue to 
display fair activity, though owing to the transformation 
taking place at the new Cardiff Dowlais works the pig-iron 
department operations there havebeen somewhat checked 
Evidence of the improvement in trade is provided by the 
fact that in the first eleven months of this year iron an 
steel shipments from the South Wales docks were 22,000 
tons more than in the corresponding period of last year 
Kecent prices have ruled generally. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—Not only are steel-melting depart- 
ments in the grip of active conditions, but the tool 
trades show striking improvement. Firms specialising in 
the production of engineers’ and mechanics’ small tools 
have exceptionally attractive order books. Among the 
progressive lines are twist drills, hacksaws and blades, 
precision tools, machine knives, screw drivers, and 
chisels. After a long period of depression file makers 
are beginning to improve their outputs both on home 
and overseas account. Last year Sheffield was the 
largest supplier of files to China. Sales of mining tools 
are expanding, and foreign mining enterprises have placed 
some valuable orders with this locality. In the medium 
branches steady headway is being made. Works pro- 
ducing electrical equipment and steel for the manufacture 
thereof are working to capacity. Good orders have been 
received from provincial corporations. Crushing and 
grinding machinery is in demand by gold and silver 
mines in South Africa, New Zealand, and India. The 
home market for agricultural machinery and parts 1s 
beginning to show definite signs of revival. Producers 
of stainless steel are meeting with increasing calls from 
several industries, including shipbuilding, railway, agri 
cultural machinery, and cutlery. Sheffield Corpofation 
is to place the following contracts: with Messrs. Cargo 
Fleet Iron Company, Limited, Middlesbrough, 500 
tons of high-manganese steel tramway rails, 500 tons of 
chromium-steel tramway rails, 600 pairs of fish oe, 
and 1,000 sole plates; with Messrs. Coghlan Steel and 
Iron Company, Limited, Leeds, 1,350 fish plates; 
with Messrs. Hadfields, Limited, Sheffield, 45 tons of 
mild steel tie bars ; with Messrs. Ibbotson Brothers and 
Company, Limited, Sheffield, 1 ton of fish bolts, nuts 
and washers, and 11,000 anchor bolts, nuts and plates; 
and with Messrs. British Insulated Cables, Limited, 
Prescot, 2,000 copper bonds of varying lengths. The 
call for railway rolling stock shows improvement on 
both home and overseas account. Sheffield’s steel out 


put is 100 per cent. greater than four years ago 
Output of basic billets is heavier than last month, 
while buying of acid steel is on a larger scale. The scrap 


market continues active, and values show a rising 
tendency. 

South Yorkshire Coal Trade.—Business in most classes 
of coal is expanding on inland account. The export 
position has undergone little change. Local steel and 
engineering works are consuming bigger tonnages of 
industrial fuel, and have placed contracts covering 
supplies for some weeks ahe In addition, electricity- 





stalt. [Price 6-80 marks.] 


ey works are buying fuel on a heavier scale. 
teams and smalls are in steady request. Orders are 
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flowing more freely for house coal, and stocks at colliery 
sidings have almost disappeared. Foundry and furnace 
coke are firm, while gas coke is selling better. Quotations 
are: Best branch handpicked, 24s. to 26s.; Derbyshire 
best house, 208.:to 22s. ; Derbyshire best brights, 17s. ‘6d. 
to 19s.; best screened nuts, 17s. to 18s. ; small screened 
nuts, 168. to 168. 6d..; Yorkshire hards, 17s. 6d. to 18s. ; 
Derbyshire hards, 17s. 6d. to 18s. ; rough slacks, 9s. to 
10s. ; and nutty slacks, 8s. to 9s. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is very little Cleve- 
land foundry iron available for sale. nsumers are 
anxious to increase their stocks and are anxious to buy at 
current prices. Producers have very little iron stored 
at the blast-furnaces, and merchants’ holdi are light. 
Under such conditions a good deal of Midland pig is 
arriving for use at Tees-side foundries. Little offort 
is made to transact business with customers abroad. 
North of England consumers and firms in Seotland are 
expected to call for larger supplies, and early increase 
of production is essential to meet the growing demand. 
Fixed minimum market values are based on No. 3 quality 
at 70s. for local purposes, 72s. delivered to North of 
England areas beyond the Middlesbrough zone, 70s. 
delivered to Falkirk, and 73s. to Glasgow. 

Hematite—Demand for East-Coast hematite pig 
absorbs the limited make, and producers have practically 
no free stocks to fall back upon, suiemmetaie at 
their works being either sold or needed for early con- 
sumption at their own steelworks. Messrs. Gjers, Mills 
and Company, Limited, have announced their intention 
to blow in an additional furnace at their Ayresome 
tronworks early in the new year to produce ferro-silicon 
iron. The two furnaces that have been running for 
some time at Ayresome are making hematite, which is in 
good demand. Producers of hematite are not quoting 
for shipment to foreign destinations, and are not pressing 
home sales at recognised. market figures, which are 
ruled by No. 1 description of iron at 71s. for use on 
Tees-side, 72s. delivered to Tyneside, 73s. 6d. to various 
parts of Northumberland and Durham, 78s. 6d. to the 
Sheffield area, and 74s. to Scotland. 

Fo Ore.—Buyers .and sellers of foreign ore are 
still holding off the market, but imports under running 
contracts continue to be heavy. November unloadings Ong 
Tees-side reached 137,816 tons, compared with 94,951 
tons in October. 

Blast-Furnace Coke.—Makers of Durham blast-furnace 
coke are disinclined to sell below the equivalent of good 
medium qualities at 20s. delivered to Tees-side works, 
and report that buyers less are difficult to deal with than 
for a lengthy period. 

Manufactured Iron and Steel.—The demand for semi- 
finished and finished iron and steel is unabated, and can 
be met-only by still further enlargement of the already 
large tonnage output. Supply of semi-steel is insufficient 
fully to meet the pressing needs of re-rollers, though 
works are running at capacity and more foreign material 
is coming to hand. Structural steel manufacturers are 
turning out a lot of work, producers of railway material 
have geod order books, and departments dependent on 
shipbuilding are better.employed than for a considerable 
time. ‘Subject to the usual rebates, the principal market 
ee og for home consumption are : mmon iron 
ars, - 12e. 6d. ; acking (parallel), 8. ; ki 
(tapered), 101.; steel Myillete (ecft), 5l. 128. ed’, steal 
billets (medium), 7/1. 2s. 6d.; steel billets (hard), 
7l. 12s. 6d.; iron and steel rivets, 111. 10s. ; steel boiler 
plates, 91. 58.; steel ship plates, 81. 15s.; steel angles, 
Sl. 78. 6d.; steel joists, 81. 158.,;; heavy sections of steel 
rails, 82. 10s. for pareels of 500 tons and over, and 9. 
for smaller lots; and fish plates, 12/7. 10s. Black sheets 
(No. 24 gauge) are 111. 5s. for delivery to home customers, 
and 91. 10s. f.o.b. for shipment abroad ; and galvanised 
corrugated sheets (No. 24 gauge) are 131. 5s. for delivery 
to home customers, and 111. 10s. f.o.b. for shipment 
overseas. 

Scrap.—Increasing searcity of iron and steel scrap is 
causing considerable uneasiness. Works still endeavour 
to purchase heavy steel at 52s. 6d., but meet with little 
success, a8 merchants are having to pay above that figure 
to implement old contracts. achinery metal finds a 
ready market at 57s, 6d. The minimum figure for 
fountiry cast-iron is 62s. ‘6d. Up to 46s. is asked for 
light east-iron. 

Imports of Iron-and Steel.—Imports of iron and steel 
to the Tees during November from overseas and coast- 
wise totalled 3,861 tons, comprising 2,753 tons of pig- 
iron, 1,028 tons of crude sheet bars, billets, blooms and 
slabs, and 70 tons of , bars, angles, rails, sheets 
and joists. For the previous month unloadings amounted 
to 3,318 tons, comprising 672 tons of pig-iron, 1,986 tons 
of crude sheet bars, é&c., and 660 tons of plates, bars, 
angles, &c. Inthe pre-war November of 1913, the.aggre- 
yate tonnage unshipped was 6,243, comprising 732 tons o 
pic-m 4,993 ‘tons of crude sheet bars, &c., and 518 
tons’ 0} . 

Tees Iron and Steel Shipments —No ber shipments 
of iron and steel from the Tees totalled 51,545 tons, or 
only 28 tons less than the October ‘oadings, though 
there was .one fewer working day last month than in 
October. The November clearances were,composed of 
9,237 :tons of pig-iron, 2,227 tons of manufactured iron 
and 40,081 tons of steel. Of the pig-iron shipped, 5,371 
tons went coastwise and 3,866 tons to foreign destina- 
tions. Scotland was again the largest buyer, taking 








Wales 1,035 tons. The Union of South Africa, with an 
import of 1,740 tons, was the biggest purchaser of manu- 
factured iron. The principal customers for steel were : 
The Union of South Africa, 9,876 tons ; India, 5,360 tons ; 
Denmark, 1,675 tons ; and Argentine, 1,590 tons. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Scottish Steel Trade.—I\n practically all branches of the 
Scottish steel trade a steady demand is being experienced 
by manufacturers and production -has been ied 
up until plant is now running almost fully. Specifications 
for plates, sections, &c., for the shi have been 
increasing at a most satisfactory rate, and the tonnage 
required to cover the large number of ‘fresh contracts 
placed during October and November will be considerable 
and will mean the running of plant at full capacity for 
many months to come. The demand for structural 
steel has improved very much of late, while that for 
semis is also on a large scale. Home consumers are 
naturally ‘the chief source of business at present, but 
export orders again mark an increase and the inquiry 
for general material for overseas points to a very possible 
increase in the export side of the business. In the 
black-steel sheet trade makers report considerable pres- 
sure for the heavier grades, and as every ton turned out 
is earmarked, it would look as if the motor-car industry 
is busier than ever it was. Other consumers are also 
well to the fore with orders, but the demand for light 
sheets both for home and export is rather quiet. Prices 
are firm, and the following are the current quotations :— 
Boiler plates, 91. 5s. per ton; ship plates, 8l. 15s. per 
ton ; sections, 8/. 7s. 6d. per ton; black-steel sheets, 
4 in., 8l. 15s. per ton, and No,. 24 gauge, in minimum 
4-ton lots, 111. 5s. per ton; and vanised corrugated 
sheets, No. 24 gauge, in minimum 4-ton lots, 131. 5s. 
per ton, all delivered at Glasgow stations. 

Malleable-Iron Trade.—Business in the malleable- 

iron trade of the West of Scotland shows no falling off, 
and makers have recently been booking orders for bar 
iron at a steady rate. The re-rollers of steel bars have 
also been booking more freely of late, and orders on hand 
represent a considerable tonnage. The outlook, on the 
whole, is very satisfactory. Current market prices are as 
follows :—Crown bars, 9/. 15s. per ton for home delivery 
and 91. 5s. per ton for export ;.and re-rolled steel . bars, 
81. 128. per ton for home delivery and 71. 10s..per.ton for 
export. 
* Scottish Pig-Iron Trade.—A healthy state continues to 
prevail in the pig-iron trade of Scotland, and the output 
from the 14 furnaces now in blast is going steadily into 
consumption. No stocks are held, and as the demand 
is steady, the output is *rapidly~absorbed. Export 
orders are still very small. The following are to-day’s 
market quotations :—Hematite, 73s. . per ton, and 
basic iron, 70s. per ton, both delivered at the steel 
works ; and foundry iron, No. 1, 76s. 6d. per ton, and 
No. 3, 748. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, November 30, amounted to 419 tons. 
Of that total 301 tons went overseas and 118 tons coast- 
wise. During the corresponding week of last year the 
figures were 187 tons overseas and 63 tons coastwise, 
making a total shipment of 250 tons. 

Scottish’ Shipbuilding —A wave of prosperity would 
seem to have overtaken the shipbuilding industry of 
Scotland, as during the past two months many impor- 
tant contracts have been . In the month of 
November no fewer than 22 orders were placed, making 
about 50 booked within two months. Marine engineers 
in the Clyde area have done exceedingly well during the 
past month as they have contrac to supply the 

ropelling machinery for some 25 vessels, including that 
or the cruiser which is to be built at Devonport dock- 
yard, and a Commonwealth and Dominion liner to be 
built at Wallsend. It is estimated that the money 
value of the.marine engineering work booked duri 
November will be over 2,000,000/., and when added 
to the other orders placed since the end of June 
last the sum ‘total will be in the neighbourhood of 
10,000,0001. It is a considerable time since the outlook 
for the shipbuilding and marine-engineering industries 
was so om: and steady work is d for th ds 
of men for many months to come. All-recent contracts, 
however, have not yet been officially reported, and several 
others will be announced shortly. Inquiries have also 
been made lately by shipowners for vessels of different 
kinds, and ‘there is every prospect that the Clyde will 
again be favoured. The output from the shipyards 
last month makes the poorest showing for this year, as 
the total was.only five vessels of 6,655 tons on the Clyde 
and one vessel of 4,350 tons on the Forth, making the 
monthly total of six vessels of 11,005 tons. 

The following is the output from Scottish shipyards for 
the year to date :— 





Vessels. Tons. 
The Clyde so — scl 163,772 
The Forth Ji - om: 13 30,180 
The Tay ... bas ae ees 3 2,575 
The Dee and Moray Firth os 10 4,887 
Total ‘ sn 85 201,414 


Shipbuilding Contract for Port- .—The latest 
shipbuilding contract placed on the Clyde is by Messrs. 
H. and Sons, shipowners, , who have 

two cargo steamers from Messrs. Lithgows, 
Limited, Port-Glasgow. Messrs. David Rowan and 
Company, Limited, Glasgow, will supply the propelling 
machinery for these vessels, each of which will be of 





3,886 tons, while Denmark accepted 2,186 tons, and 


7,500 tons deadweight. 





NOTICES OF MEETINGS. 





INSTITUTION OF MECHANICAL EnGingERS.—To-night, 
7 p.m., Storey’s-gate, 8.W.1. Discussion on “ Industrial 
Applications of Diamonds,” to be introduced by 
Mr. L. E. Van Moppes. Scottish Branch: To-night, 
7.30 p.m., The Heriot-Watt College, Edinburgh. ‘*‘ Damp- 
ing Influences in Torsional Oscillations,’ by Professor 
W. Kerr and Dr. J. F. Shannon. Monday, December 9, 
7.30 p.m, The Royal Technical College, Glasgow. 
“ Horizontal Boring Mills andChucking Automatics,” by 
Mr. W. Buchanan. North-Western Branch: Tuesday, 
December 10, 7.156 p.m., The Central Library, Man- 
chester. Joint Meeting with the Manchester and District 
Association of Tae Instrrovion oF CrviL ENGINEERS. 
The Thomas Hawksley Lecture. “* Muscles and Nerves : 
The Maintenance of Posture, the Development of Power 
and the Transmission of Messages in the Body,” by 
Professor A. V. Hill. Hast Midlands Branch : Thursday, 
December 12, 7 p.m., The Technical College, Lincoln. 
Joint Meeting with Tue Lincotn ENGINEERING Society. 
“ Heat Treatment,”” by Mr. W. H. Dearden. Yorkshire 
Branch : Thursday, December 12, 7.45 p.m., The Hotel 
Metropole, Leeds. Chairman’s Address, ‘The Choice 
of Steels for Particular Purposes,” by Mr. G. E. Wolsten- 
holme. Institution: Friday, December 13, 6 p.m., 
Storey’s,gate, §8.W.1. General Meeting. “ Damping 
Infiuences.in Torsional Oscillation,” by Dr. J. F. Shannon. 
Western Branch: Friday, December 13, 7 p.m., The 
Merchant Venturers’ Technical College, Bristol. Thomas 
Hawksley Lecture. ‘‘ Muscles and Nerves: The Main- 
t of P , the Development of Power and the 
Transmission of Messages in the Body,’ by Professor 
A. V. Hill. 


InstrroTion oF ELEcTricaL ENGINEERS.—Meter and 
Instrument i To-night, 7 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘“‘ The Measurement of 
Large Supplies of Electrical Energy for Costing Purposes.” 
rey, tng W. Casson and A. H. Gray. North-Hastern 
Centre : Monday, December 9, 7 p.m., Armstrong College, 
Newcastle-upon-Tyne. ‘Modern Developments in 
Railway Signalling,” by Major L. H. Peter. Institution : 
Monday, December 9, 7 p.m., Savoy-place, Victoria- 
emban mt, W.C.2. Informal Meeting. Discussion on 
“* Miscellaneous Novel Applications of Electricity,” to 
be opened by Mr. H. Brierley. Scottish Centre : Tuesday, 
December 10, 7 p.m., The North British Station Hotel, 
Edinb ‘““A Review of Recent Developments in 
Rural ‘trification,”” by Mr. Daniel Ross. North- 
Midland Centre: Tuesday, December 10, 7 p.m., The 
Hotel Metropole, King-street, Leeds, 1. * Modern 
Developments in Railway Signalling,” by Major L. H. 
Peter. ission Section : Wednesday, December 11, 
6 p.m., Savoy-place, Victoria-embankment, W.C.2. 
(i) ** Loss of Revenue due to Poor Regulation on Lighting 
and Heating Loads,” by Mr. F. 8. Naylor. (ii) ‘“ Voltage 
Variation at Consumers’ Terminals,” by Messrs, E. B. 
Wedmore and W. 8. Flight. Hampshire Sub-Centre : 
Wednesday, December 11, 7.30 p.m., The Municipal 
College, Portsmouth. Faraday Lecture : “ Electricity in 
the Life of To-Day,” by Professor E. W. Marchant. 
West Wales (Swansea) Sub-Oentre : Thursday, December 
12, 6.30 p.m., The Central Hotel, High-street, Swansea. 
“The Stability Characteristics of Alternators and of 

Interconnected Systems,” by Mr. W. D. Horsley. 
Dundee Sub-Centre : Thursday, December 12, 7.30 -. 
The School of E ics, Bell-street, Dundee. ‘‘ Elec- 
trical Developments in the U.8.8.R.," by Mr A. Monk- 
house. 


Instrrution oF Crvin Enorvwers.—Tuesday, De- 
cember 10, 6 p.m., Great George-street,8.W.1. Ordinary 
Meeting. “ Industrial, Agricultural and Domestic 
Heating, with Electricity as a By-Product,” by Mr. 8. B. 
Donkin. Wednesday, Decsntber ll, 6 p.m. Informal 
Meeti Discussion on ‘ Aerodromes,” to be introduced 
by Mr. H. A. Lewis-Dale. 


Instrrute ,or Merrarts.—Swansea Local Section: 
Tuesday, December 10, 6.30 p.m., The Y.M.C.A., Swan- 








sea. “ Welding,” by Mr. L. C. Percival. North-East 
Coast Local Section : Tuesday, December 10, 7.30 p.m., 
College, Newcastle-upon-Tyne. ‘‘ The Manu- 


facture and Uses. of Pow Metals,” by Mr. J. C. 
Chaston. © London Local Section: Thursday, Decem- 
ber 12, 7.30 p.m., The Society of Motor Manufacturers 
and Traders, Limited, 83, Pall Mall, 8.W.1. Joint Meeting 
with the London Branch of Tae Instrrure or Britis 
FounpryMen. “ Die Casting of Non-Ferrous Alloys,” 
by Mr. N. D. G. Robertson. She Local Section : 
Friday, December 13, 7.30 p:m., The University, St. 
George’s-8 , Sheffield. “The Adhesion of Electro- 
Deposited Nickel,” by Mr. A. W. Hothersall. 


InstrruTION oF AUTOMOBILE ENGINEERS.—Coventry 
Centre : Tuesday, December 10, 7.30 p.m., The Geisha 
Café, Hertford-street, Coventry. “Small Car Engines,” 
by Mr. L. J. Shorter. Bristol Centre: Thursday, 
December 12,7 p.m., The Merchant Venturers’ Technical 
College, Bristol. “‘The General Question of Super- 
charging,” by Mr. Oliver Thornycroft. 

Norrn-East Coast Instirvtion or ENGINEERS AND 
SurpsurtpErs.—Tees-Side Branch : Thursday, Decem- 
ber 12, 7.30 p.m., The Cleveland Scientific and Technical 
Institution, yo oer Middlesbrough. ‘ Ship- 
building by Welding,” by Messrs. N. M. Hunter and 
H. W. "Townshend. Institution : Friday, December 13, 
6 p.m., The Mining Institute, Neville-road, Newcastle- 

n-Tyne. ‘“ Notes on the Development of Tug-Boat 
i During the Past Forty-Six Years,” by Mr. 
George Baird. 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 
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Offices for Publication and Advertisements, 
35 and 36, Bedford Street, Strand, London, W.C. » 


We desire to call the attention of our readers 
the fact that” the above is = SOLE ADDRESS, 
and that no conn n s between this 
Journal and any other publications 
somewhat similar titles 
TELEGRAPHIC = ENGINEERING,” LESQUARE 
ADDRESS LONDON. 


TELEPHONE NumBeR—TEMPLE BAR 3663 (2 pore 





" SUBSCRIPTIONS, HOME AND FOREIGN. 


“ ENGINEERING” may be ordered from any 
newsagent in town and country and at railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdon .. £3 5 0 
For Canada— 
Thin paper copies....... £218 6 
Thick paper copies......... £3 3 0 
For all other places abroad— 
Thin paper copies.. £3 3 0 
Thick paper copies.. £3 7 6 


Foreign and Colonial subscribers receiving incom- 
plete copies through newsagents are requested to 
communicate the fact to the Publisher, together with 
the agent’s name and address. 





When foreign subscriptions are sent by Post Office 
Orders, advice should be sent to the Publisher. 


ADVERTISEMENT RATES. 


The charge for advertisements classified under the 
Headings of Appointments Open, Situations Wanted, 
Tenders, &c., is four shillings for the first four lines, 
or under, and one shilling per line up to one inch. 
The line averages seven words. When an advertise- 
ment measures an inch or more the charge is 12s. per 
inch. Payment must accompany all orders for single 
advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on 
the wrapper and on the inside pages may be obtained 
on application. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns, of 2} in. in width. 
Serial advertisements will be inserted with all practic- 
able regularity, but absolute regularity cannot be 
guaranteed. 


TIME FOR RECEIPT OF ADVERTISEMENTS. 


Advertisements intended for insertion in the 
current week’s issue must be delivered not later 
than mid-day on Wednesday. Alterations to stand- 
ing advertisements must be received at least 10 
days previous to the day of Publication. Passed 
proofs must be in our hands by Saturday morn- 
ing, otherwise they will be taken as correct. 


All accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, WwW C.2. 
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FUEL RESEARCH. 


ALTHOUGH we referred at some length last week 
in these columns to one of the major developments 
in fuel research, the appearance of the annual report 
of the Fuel Research Board requires us to revert to 
the general subject. The Board’s report for the 
year ending March 31, 1935,* is no less interesting 
than its predecessors. It opens with a review of 
the changes in the fuel situation in the past 25 years, 
by Sir Harold Hartley, who, it will be remembered, 
as Chairman of the Fuel Research Board, contri- 
buted the article on Fuel to our special Jubilee 
Supplement in May last. The figures now given are in 
one or two cases slightly modified, but their import 
is the same, viz., that the efficiency of utilisation has 
greatly increased in the past years, so that while 
more work is done, any increase in the demand for 
coal has been materially off set in this way. 

An interesting point brought out by the report 
is the extent to which fuel problems are becoming 
a physico-chemical subject. The survey of existing 
coal resources now being undertaken is straight 
development work, which needs no detailed descrip- 
tion, but which, when completed, will be a monu- 
ment to its early labours, of which the Board may 
well be proud. The chemical examination of coal 
and coke is a laboratory operation ranging from 
simple methods of chemical analysis to complicated 
research into the structure of coal and the mechan- 
ism of coke formation. The preparation of coal 
for the market—washing and sizing—is now really 
the playground of the physico-chemist. The many 
new washing methods, dry-cleaning, froth-flotation 
and their fellows are all based upon new applications 
of physical principles. The cleaning of fine coal 
has become a purely physico-chemical process, 
whilst the clarification of washery water, the latest 
development of all, has become a matter of the 
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coagulation of colloids, precipitation and filtration, 
on lines which would amaze the colliery engineer of 
fifty years ago. A notable modern example of the 
application of these principles will be found described 
elsewhere in this issue. The breaking of large coal to 
produce sizes more suitable to the needs of con- 
sumers has not yet become universal, but is now 
practised at many collieries. It is based on the 
very sound principle that with the improvement in 
the art of coal-cleaning effected during the past 
25 years, the small coal is as clean and as valuable 
as the large, so that there is now no need to 
pay high prices for lump coal which must be broken 
by the consumer before use. A drastic readjust- 
ment of the prices of the several grades of coal would 
appear to be necessary before long—and to be one 
more result of fuel research, 

Coal is processed by cracking in two ways. It may 
be subjected to pure cracking, termed carbonisation, 
and in that way broken down into coke and gas with 
but small yields of oil; or it may be subjected to 
hydrogenation-cracking and so converted wholly 
into oil. The production of lubricating oil from 
coal and the treatment of the tar are two interesting 
side lines in coal utilisation equally in the domain 
of the scientific worker. The report points beyond 
doubt to coal becoming a raw material to be pro- 
cessed and prepared elaborately for the market, 
and not merely a substance extracted from the 
earth of value solely for burning. 

Attention may at the moment be concentrated 
upon some of the facts in the report which appear 
to have practical application. As is well known, 
the phosphorus content of coals is frequently a 
matter of importance in metallurgical work, and in 
Cumberland especially this constituent must be 
very carefully watched. It has now been estab- 
lished that phosphorus may be primarily contained 
in fusain, and particularly in shaley fusain, which 
contains up to 50 per cent. of ash. Particular care 
must be taken with some coals to eliminate this 
shaley fusain in the cleaning process. 

In the preparation of coal for the market, the 
problems of cleaning the dust and flocculation of 
washery water are being studied, but no final con- 
clusions have been reached. It is found that no one 
flocculation process is satisfactory for all slurries, 
though some may prove satisfactory for slurries 
from a wide range of coals. Each coal must be 
studied individually to determine the reagents best 
suited to the slurry produced, and the Research 
Board has been successful in assisting collieries in 
this way on a repayment basis. Investigations of 
flotation methods for cleaning fine coals have shown 
that as the rank of the coals decreases, the amount 
of oil required for efficient flotation tends to 
increase. Below 83 per cent. to 85 per cent. carbon 
content coals rapidly become less “‘ floatable,’’ until 
with coals containing less than 80 per cent. of 
carbon the normal simple procedure has proved 
ineffective. There is an advantage in preferentially 
oiling the coarser particles by screening at -in. 
mesh and mixing the whole of the oil with the 
coarser particles before adding in the dust, and it 
is also advisable to “‘ de-slime’’ the raw coal by 
wet screening on a 240-mesh sieve—though whether 
this would be feasible in practice seems uncertain. 
Preliminary observations have been made upon the 
problem of efficient coal breaking, and it will be 
comforting for the colliery engineer to learn that 
“the amounts of fines from even the more tender 
coals have been remarkably small.” 

The work on carbonisation during the year has 
been primarily confined to gas retorts, though the 
Fuel Research Board’s own brick retorts have been 
in operation, and the low-temperature coke made 
in them has been sold commercially. Little or no 
research has been done with the “F” narrow 
retorts previously described, as the primary object 
has been to ascertain their useful life and to test 
different coals. Work on the “ G”’ retorts built of 
silica bricks and which commenced operations in 
1934, suggests that for domestic coke produc- 
tion retorts should not be so narrow as 4 in., but 
that the optimum width may be slightly less 
than 7in. The narrow retort (4 in.) in particular 
results in difficulties when discharging, which are 
absent from the wide retort (7 in.). It is interest- 
ing to notice that when a retort of mean width 
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7} in. is used, the rate of carbonisation is 1-08 in.| The production in this country of motor spirit and 
per hour; with a 9}-in. retort the rate is 0-95 in. | higher boiling fuel oil is likely to be of limited value 
per hour, and with an 11-in. chamber oven the rate | unless a method is found of making lubricating 
is 0-55 in. per hour, these rates being apparently | oil from coal. Mr. Kenneth Gordon, in the paper 
produced at temperatures between 700 deg. C. and | to which we referred last week, stated that at the 
1,000 deg. C. These retorts have also been used in| LC.I. plant with which he was associated, this 
investigating the stoving of pitch-bound briquettes, | phase of the problem had not yet been tackled. The 
but up till the present no satisfactory results have | Fuel Research Board find that the information so 
been obtained. The Woodall-Duckham chamber | far available indicates that viscous oils having the 
ovens at the Research Station have been used for | desired properties are more readily obtained by 
experiments in blending coking and non-coking coals | splitting coal into relatively simple units, such as 
with or without admixture of coke breeze. These |C,H, or CO +- H,, and re-combining or re-condens- 
experiments appear to be on the lines similar to} ing these by suitable means, than by direct hydro- 
those of a well-known industrial process, and if such | genation, thermal decomposition, or both together. 
is the case, justice would seem to demand some Work has been continued during the year upon 
acknowledgment of the fact. It has been found | the combustion of pulverised fuel and other cognate 
that a satisfactory coke can be made by blending | subjects, and the valuable investigation being 
as much as 40 per cent. of Leicestershire non-caking | conducted by Dr. Heywood at the Polytechnic, 
coal with 60 per cent. of Durham strongly-coking | Regent-street, W., upon the grindability of coals, 
coal, a strong coke resulting. At the recent annual | which was recently reported to the Institute of Fuel, 
meeting of the Institution of Gas Engineers, a word | is being continued with the co-operation of the 
of warning was given with regard to the use of mono-| Board. This latest report of the Fuel Research 
lithic construction for retorts, it being urged that | Board indicates that a great volume of painstaking 
the function of the jointing material was to act as| work has been done during the year under review. 
an elastic bond, with the object of preventing the | If no outstanding discovery has been made in the 
structure cracking during the processes of heating | period, that is perhaps no cause for wonder nor yet 
or cooling. An interesting fact bearing on this point | for disappointment. 
is to be found in the report. After a period of 
operation, it was found at the Research Station | 
that fractures developed in the walls of one of the EXPERIMENTAL WORK ON ROADS. 
ovens of this setting. which became so bad that Wuen discussing problems in 
experimental work was held up. Unsuccessful recently,* we suggested that probably the most 
attempts were made to effect repairs, and when the | valuable contribution that could be made to road 
Woodall-Duckham Company, who installed it, safety would be a scientific analysis of all accidents. 
examined the setting, they stated that, in construc-| Among other information, such an analysis would 
tion, allowance had been made for the monolith,| bring out the degree of safety to pedestrians im- 
consisting of the two ovens, to expand up to &| parted by the presence of footpaths, a subject 
temperature of 1,350 deg. C, inside the outer casting | on which precise knowledge is at present entirely 
of brickwork and steel bracing. The chamber ovens | jacking. It can hardly be doubted, however, that 
had been heated up to this temperature and full | the absence of side walks is at least one of the 
expansion had taken place, but on the temperature | minor causes of accidents on county roads. and it 
being reduced contraction of the monolith had taken | js already a definite part of the policy of the Ministry 
place, so that the bracing of the outer casing no| of Transport that schemes for the reconstruction 
longer supported it. The silica blocks of which the | of all important roads to which grants are made 
monolith was built had stood the strain of carbonis- from the Road Fund shall include their provision. 
ing for some time, but eventually had given way. | There are, unfortunately, many hundreds of miles 
As in former years, the report deals to a consider- of existing roads without footpaths, and it might 
able extent with hydrogenation. It 
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and Industrial Research, while road tests under 
normal traffic conditions are under the care of the 
Experimental Work on Highways (Technical) 
Committee. ‘This committee was appointed by 
the Minister of Transport, who thus continues to be 
responsible for experimental work under normal 
traffic conditions. 

Turning now to the portion of the report dealing 
with footpaths, it is stated that there have been 
complaints in many instances that the surfaces of 
footpaths are so inferior to those of the adjacent 
carriageway that pedestrians prefer the risk of 
accident on the road to the discomfort of walking 
on the footpath. This statement may cause some 
surprise, which will be accentuated by the succeed- 


}ing remark, to the effect that divisional road 
|engineers have informed the committee that, in 
|some cases, the cost of maintaining footpaths 
| which are not subjected to much pedestrian traffic 
j}has been very high, in some exceptional cases 


road research | 


exceeding even that of maintaining the carriageway. 
In view of the relative loading and impact shocks 
towhich the footway and carriageway are respectively 
subjected, the circumstances in which the cost of 
maintaining the former exceeds that of maintaining 
the latter are difficult to visualise, and we can only 
imagine that the road engineers in question. are 
comparing exceedingly badly-laid footpaths with 
well-laid carriageways, or have in mind cases in 
| which the footpath has had repeatedly to be taken 
up for pipe work, but if so, the comparison is 
hardly fair. The statement, as it stands, certainly 
calls for qualification, but no explanation is in 
fact given in the report of these apparently exces- 
sive maintenance costs for footpaths, it being simply 
stated that the committee have arranged with the 
County Councils of Surrey, the Isle of Ely, and 
Stirling, and with the County Borough Council of 
| Leeds, for experiments to be undertaken in order 
to compare a number of methods of footpath con- 
| struction, with due regard to cost and durability. 
| It is difficult to accept the implication that these 
| further experiments are necessary ; an examination 
|of existing footpaths should really afford all the 
| information required. 

The report as a whole is mainly a record of 
progress in the various lines of investigation under- 
|taken by the committee, the experiments begun 


may now | be worth while to make the experiment of marking 
perhaps be asked whether, in view of the accumu- | 


lated world experience of International Hydrogena- | 
tion Patents, Limited, the practical result of 
which is to be seen at Billingham, and in view of 
the millions of pounds spent on research work in| 
connection with that development and others | 
throughout the world, it is any longer necessary 
for the Fuel Research Board to carry on its small- | 
scale experiments on hydrogenation. It would 
appear that there is now only one direction in which 
such experiments for production of fuel oils can be 
usefully pursued, namely, that of attempting to 
hydrogenate tar in a small continuous low-pressure 


plant, using for the purpose a portion of the gas| 


obtained from the carbonisation of coal. A plant 
of this character capable of being applied to any 
reasonably-sized gas works or coke oven would be 
exceedingly valuable to the carbonising industries. 
At the present moment, without in the least decrying 
the value of the contributions it has made to the 


white lines for a few miles on some suitable stretch,| during 1934 having, in general, taken the form of 
say 4 ft. from each side of the road. Although extending the scope of previous work, or of repeti- 
there are but too many exceptions, the majority; tions under different conditions of climate and 
of motorists are careful to observe the regulations | traffic. The only new field of investigation added 
implied by the existing white lines, and it is, there-| to the programme, other than that dealing with 
fore, reasonable to suppose that the suggested | footpaths already referred to, was that relating to 
additional lines would be accepted in the same | thin surfacing coats for carriageways. ‘The latter 
spirit. The experiment would have greater force | investigation was carried out with a view to finding 
if it were understood that the onus for an accident | thin coats capable of affording a non-skid surface 
would fall on the motorist should he run down | for a period of about five years without requiring 


|case of unregulated pedestrian crossings, but as 


|a pedestrian within the marked-off areas, as in the| surface dressing. In this connection, it is stated 
that, although the stability of bituminous surfacing 
materials has continued to improve in recent years 
as the experience of those responsible for their 
design has increased, many such materials undergo 
deformation, or develop minor irregularities, which 
detract from the good riding qualities of the road, 
and tend to shorten its useful life. During 1934. 
trial sections of a number of materials suitable for 
forming a thin non-skid carpet of a durable nature 


many accidents are due to thoughtlessness, rather | 
than to deliberate flouting of the regulations, it is | 
| probable that the side lines would prove of service | 
even without this proviso. The question of the | 
| provision of footpaths is referred to in the reportt | 
|for the year 1934 of the Experimental Work on | 
| Highways (Technical) Committee, which has just | 
| been issued. Before dealing with the contents of | 





subject, it seems doubtful whether the resources at | this report, its relationship to the report of the | were laid down by highway authorities in co-opera- 


the Fuel Research Station are sufficient to take the 
general practice of hydrogenation farther than is 
being done at Billingham. 

The work that has been done on coal tar shows 
that it is a satisfactory raw material for the produc- 
tion of motor spirit, but by virtue of its aromatic 
character has proved unsuitable for the manufacture 
of good Diesel oil or lubricating oil. During the past 


year much work has been concentrated on the | 


discovery of a satisfactory catalyst and a satis- 
factory method of using it. So far, a molybdenum 
eatalyst described in an earlier Fuel Research Board 


Paper, appears to have proved the most suitable. | 


The chief difficulty of the process arises from the 
deterioration of the catalyst, this apparently having 
been overcome at Billingham by the use of tin. 


Low-temperature tar can be treated by a simple 
hydrogenation process, but with high-temperature | 


tar difficulties arise from the high proportion of 
refractory high-boiling constituents. 


| Road Research Board, published a few weeks ago, | 
|may be explained, as some confusion between the | 
two reports is excusable. As stated on page 395, 
ante, when discussing the Road Research Board’s 
report, the Board was appointed in 1933 to advise | 
generally on the conduct of road research under- 
‘taken by the Department of Scientific and Indus- | 








tion with the committee on the Worcester-Tewkes- 
bury Road, the Oxford-Henley Road, and the 
Melrose—Galashiels Road. 

Part of the policy of the committee in the past 
has been to stimulate interest in experimental work 
in all parts of the country, and in continuation of 
this policy, experiments were arranged with 16 


| trial Research, the duty of directing and super-| highway authorities who had not previously been 


vising the work of the Harmondsworth experimental 
station being transferred to the department from 
the Ministry of Transport. The Board also took 
over the laboratory work of the technical advisory 
committee which had hitherto advised the Ministry 
on technical matters. The investigations under- 
taken in continuance of the earlier work are now 
dealt with in two sections. The purely laboratory 
work is handled by the Department of Scientific 


* See page 395, ante. 
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associated with the committee’s activities, raising 
the total number of authorities co-operating to 38. 
In the report for the year 1933, reviewed in Encrv- 


| EERING, vol. cxxxviii, page 334 (1934), the view was 


| expressed that the experimental road at Harmonds- 
| worth, first brought into use in December. 1929, 
| should remain open for at least five years. Inspec- 
tions of this road during the year under revieW 
| disclosed 25 new cracks, the appearance of which 
| corroborated previous observations that the majority 
of cracks occur during the early part of the summer. 


\'No marked advantage was indicated in single 
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reinforcement, as compared with none at all, but 
in this connection it should be borne in mind that 
the water-cement ratio for the reinforced concrete 
was 59 per cent., while that for the unreinforced 
concrete of “medium ’”’ consistency was 57 per 
cent., a difference which may have tended to 
obscure the effect of the reinforcement to some 
extent. The advantage of using double reinforce- 
ment was further confirmed, although the difference 
in the amount of cracking became less during the 
year. 
report from the condition of the foundation. On 
dry clinker, ‘“‘ wet” concrete with a water-cement 
ratio of 62 per cent. gives the best results, ‘ dry ” 
concrete, with a water-cement ratio of 55 per cent. 
being the least satisfactory. On saturated clinker 
and on waterproof paper, “dry” concrete is the 
most suitable, and “* wet ’’ concrete the least suit- 
able. It has not been necessary to repair or 
replace any slab on the road, despite the con- 
tinuous and heavy traffic. The report states that 
although it appears doubtful whether much more 
information of a purelynexperimental nature will 
be obtained by keeping the road open for a further 
period, its value in demonstrating the economy 
effected by adopting less expensive types of con- 
struction than are at times considered necessary 
justifies its being kept open for at least another 
year. 

For details of the experimental observations on 
the numerous other roads under review, we must 
refer our readers to the report itself, but one or two 


points ef general interest may be referred to in | 


conclusion. It is pointed out that the length of 
time which must necessarily elapse before conclusive 
results can be obtained from experiments under 
normal traffic conditions imposes a very considerable 
element of delay in the conduct of experimental 
work. This can only be overcome by the provision 
of alternative roads which can be closed to traffic 
as desired, and the laying down of such an experi- 
mental alternative route is proposed in the case of 
the Harmondsworth-road. Except for minor repairs 
on two sections, the test lengths of tar and bitu- 
minous materials laid in 1930 on the Kingston 
By-pass have not required attention during the 
year. The sections have proved of great interest 
to surveyors, and it was suggested that similar 
experimental lengths should be provided in the 
north, where they could be more conveniently 
inspected by surveyors in that part of the country. 


The following conclusions are drawn in the | 
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exceeding 400,000. The 
Dominions, as well as those of many of the Colonies, 
will be erecting their own pavilions. Such organi- 
|sations as the Transvaal Chamber of Mines, the 
|Iscor Steel Works, of Pretoria, and the South 
African Railways and Harbours are erecting separate 
buildings. The Port of London Authority are 
putting up a replica of their headquarters near the 
Tower of London, and there will be over fifteen 
acres of buildings for housing industrial exhibits. 
We understand that the bookings already made 
|and in prospect will ensure that the various engi- 
| neering industries will be well represented. 
50 per cent. of the total stand area has already been 
| taken, but should the final bookings exceed expec- 
| tations, facilities are available for a considerable 
|expansion of the area provided. The heaviest 
| bookings to date are in the agricultural machinery 
| section, where the total area available has already 
| been disposed of, and arrangements are being made 
|for additional accommodation. Other extensive 
| bookings to date are in the heavy machinery section, 
| where the area sold is 8,975 sq. ft. out of a total 
|of 11,325 sq. ft., and in the two South African 
| pavilions, where 22,550 sq. ft. have been sold out 
of a total area of 36,475 sq. ft. Considerable 
space is still available in the machine-tool, textile, 
and the electrical-appliances sections. In a speech 
at the luncheon referred to, Major C. C. Frye, the 
chairman of the Organising Committee in Johannes- 
| burg, traced the growth of the Union of South Africa, 
|and gave reasons why Johannesburg should become 
an increasingly valuable market in the future. 
He then referred to the support afforded to the 
exhibition project by the Union Government, and 
by South African industrial and commercial firms, 
and mentioned that the aspect of the whole exhibi- 
tion would be educational and cultural as well as 
industrial. Finally, after stressing the imperial 
character of the undertaking, he suggested that a 
visit to the Exhibition might form the basis for a 
most interesting South African holiday, the time 
at which it was to be held being very favourable 
from a climatic standpoint, and Johannesburg 
being within easy reach of most interesting and 
beautiful country, including the Kruger Park game 
reserve. 














THE Tarrp Woritp PowrER CONFERENCE, 
As already announced in our columns on page 451 


ante, the third plenary meeting of the World Power 





The Kirkham By-pass has been selected as being in 
a suitable locality, and the Lancashire County | 
Council have agreed to provide facilities for the | 
experimental lengths to be laid. During the last 
two years the number of roads under observation 
in the north of England and in Scotland have | 
increased considerably, and it is recommended that 
a second motor-cycle combination, similar to that 
stationed at Harmondsworth, should be acquired for 
non-skid experiments on such roads. It is pointed 
out that the delay involved in the transfer of the 
existing machine from the south to the north is 
liable to invalidate the investigations, as tha most 
valuable results are obtained shortly after rain has 
commenced to fall. 











| 
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NOTES. 


THe Emprre ExXuHisirion 1N Sovutu 


REFERENCE has already been made in our columns* 


to the fact that an Empire Exhibition will be held 
in Johannesburg from September 15, 1936, to 


Conference and the second congress of the Inter- 
national Commission on Large Dams of the World 
Power Conference, will be held concurrently in 
Washington, under the auspices of the United 
States Government, from September 7 to 12, 1936. 
An outline of the programme has now been received 
in London, and the executive of the British National 
Committee has appointed electrical and general- 
engineering, and fuel papers committees to make 
arrangements for the preparation of contributions 
from the United Kingdom and-also from the over- 
seas Empire, with the exception of those dominions 
and colonies who possess their own national com- 
mittees. Arrangements are also being made by the 
British Committee of the International Commission 


Governments of the 


Over 





Sir John Cadman stressed the necessity for closer 
contact among our fuel industries. Commercially 
there was already some mutual assistance, ‘for 
one industry depended on another for the purchase 
of its products and that other relied on a third for 
a convenient material to increase calorific content. 
A fourth depended upon the operations of all others 
for sales. That commercial interdependence ought 
to have some parallel in other activities, ‘since all 
branches served a common purpose and ought 
therefore to have common aims. One of those aims 
should be to extract all that could be extracted 
economically from the raw material. Another should 
be to supply manufacturers and the public with the 
best fuels that could be produced at reasonable 
prices. Though to some extent those were, of 
course, already their aims, isolated effort had not 
the same force as concerted endeavour, nor the 
same purposeful direction. No better way of 
securing the co-operation necessary for such com- 
bined endeavour could be found than a club, 
especially as the human side was as important as 
the technical. At present the human aspect stood 
out most prominently in the coal industry. The 
mining of coal was admitted to be work which was 
essential to the nation, and human beings engaged 
on such work were surely entitled to the same 
basic rate of pay whether they were employed in 
Scotland, Wales, or Yorkshire. In his opinion 
there would be no real or lasting peace in the coal 
industry until it was organised on a national basis, 
and until the developments facilitated by the Coal 
Mines Act of 1930 were generally applied. 








CENTRAL ap seer AND SCrENTIFIC 


IBLIOGRAPHY. 


A provisional committee has been constituted to 
organise and set in operation a scheme for the 
production of an agricultural and scientific biblio- 
graphy, the purpose of which will be to make 
available to subscribers information whichis so 
widely scattered throughout thousands of 
periodicals and technical publications that it is 
inaccessible to the individual worker, or the ordinary 
trade association or research body. Permission has 
been obtained from the Board of Education for the 
proposed bibliography to be set up at the Science 
Library, South Kensington, and it will be developed 
under the control of the Keeper of the Library. 
The scheme is concerned essentially with agriculture 
and its allied industries, but it will be linked with 
the bibliographies on general and technical science, 
which are being built-up at that institution, and 
should appeal to many outside the ranks of agri- 
culturists. In the attempts which are again being 
made to put the agricultural industry of this 
country on a sounder footing, there is no doubt 
that a method ensuring a more ready access to 
the mass of existing published information may 
be of great use. It is intended that the service 
given to subscribers to the scheme shall be of a 
thoroughly practical nature, and it should interest 
the individual farmer as well as the trade or research 
association. In view of the extensive resources 
already existing at the Science Library, the scheme 
can be started on an effective scale for the sum of 








for several contributions to be presented at the 
Congress on Large Dams. Mr. F. D. Roosevelt, 
President of the United States, is to be honorary 
president of the Conference, and other officers include 
Mr. H. L. Ickes, Secretary of the Interior, who is 
honorary vice-president of the Conference and 
chairman of the American National Committee, 
Mr. W. F. Durand, who is chairman of the Con- 


1,0001. a year, and guarantees have assured 
it shall be carried on for at least three years 
on this basis. With the growth of membership, 
it is hoped that this income will be increased and 
the scope of the work undertaken extended. The 
honorary secretary (pro tem) of the provisional 
committee is Mr. W. P. Dreaper, O.B.E., F.1.C., 
of 27, Willow-road, London, N.W.3, the committee 


ference and vice-chairman of the American National 
Committee, and Mr. O. C. Merrill, who occupies the 
position of director. The chairman of the Executive 
Committee is Mr. M. L, Cooke, and the secretary, 


January 15, 1937, and further particulars were 
announced at a luncheon on Wednesday, Novem- 
ber 27, organised by the members of the London 


also including Mr. W. Macnab, C.B.E., F.L.C., 
Mr. C. Lakin-Smith, ‘M.I.Mech.E., Mr. W. Hill 
Forster, secretary of the Central Chamber of Agri- 
culture, and Dr. 8S. C. Bradford. It is proposed to 








Committee. The Federation of British Industries 
is responsible for the exhibition in this country, 
the organising committee being under the chair- 
manship of Lord Riverdale. The keynote of the 
exhibition will. be to demonstrate the progress 
which has been made by South Africa and the 
whole Empire during the last fifty years, and in 
this connection it may be mentioned that Johannes- 
burg has grown in this period from a township of 
less than 100 inhabitants to a city with a population 








* See ENGINEERING, vol. cxxxix, page 311 (1935). 





fix the annual subscription for individual subscribers 
at a minimum of 10s. a year, and that for large 
industrial concerns at a minimum of 5 guineas. 


Mr. J. D. Wolfsohn. A supply of the full printed 
programme is shortly expected to arrive in London 
from Washington, and copies will be obtainable 
on application to the British National Committee of 
the World Power Conference, 36, Kingsway, London, 
W.C.2. 





Tue Port or Lonpon. 


The tidal portion of the River Thames from its 
estuary up to Teddington Lock, a distance of some 
INTERDEPENDENCE IN THE FvEL INDUSTRY. 69 miles, is administered by the Port. of London 
Speaking at the inaugural luncheon of the Fuel | Authority, a body established on March 31, 1909. 
Luncheon Club, which was held at the Connaught | Every year the Authority publishes a report giving 
Rooms, London, on Wednesday, November 27, | a brief account of the trade of the port, its financial 
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position, and succinct particulars of new works and 
improvements carried out during the twelve months 
under review. The last-issued annual report, con- 
stituting the 26th of the series, shows that the total 
net register tonnage of outgoing and incoming 
vessels, including coastwise ships, amounted to 
58,947,642 during the year 1934. This figure not 
only shows an increase of some 2,500,000 tons 
over the previous year’s total, but constitutes 
a new high record for the post-war years. Further- 
more, during the year ending March 31, 1935, 
exports increased by 4-4 per cent. and imports 
by 7:4 per cent., as compared with the twelve 
months ending March 31, 1934. A number of new 
works and improvements have been completed at 
the various docks, but many of these were of a 
routine nature and consisted of the adaptation, 
reconditioning, and alteration of sheds and the over- 
haul and repair of lock gates, bridges and quay cranes. 
Three new blocks of sheds, for the storage of timber, 
have, however, been completed, at Surrey Com- 
mercial Docks, as has also a double-storey shed 
for laths and plywood. Contracts have, moreover, 
been placed for a new pair of lock gates for the 
Surrey entrance to the Surrey Docks, and for the 
renewal of the swing bridge over the Basin passage 
at the Millwall Docks. It is also interesting to 
recall that the Authority has promoted a Bill in 
Parliament to obtain specific powers to carry out 
a scheme for the modernisation of the Royal Victoria 
Dock, comprising the erection of a new bridge over 
the western entrance, the sheathing of the railway 
tunnel under the Connaught-road cutting, the 
deepening of the cutting and the Dock, the construc- 
tion of 10 ship berths, and also the deepening of a 
portion of the Royal Albert Dock. The dredging 
service has been active, 1,833,302 cubic yards of 
material having been dredged from the River to 
maintain and deepen the channels, and 1,289,206 
cubic yards of mud having been removed from the 
docks during the year. The wreck-raising plant of 
the Authority has refloated 33 vessels and barges 
in the River and 8 barges in the docks. 


Tue Practica ABsoLuTEe SysTeM OF ELECTRICAL 
UNITs. 


After the revision, in 1921, of the International 
Treaty, known as the Convention du Métre, the 
Conférence Générale des Poids et Mesures, in 1927, 
gave authority to the Comité International des Poids 
et Mesures to deal with the question of electrical 
units. An advisory electrical committee was 
appointed and, on the advice of this committee, the 
International Committee, in 1933, recommended 
the eventual substitution of the Practical Absolute 
System of Electrical Units for the present Inter- 
national System. At a meeting held in October 
last, the International Committee decided that the 
work on the subject, which had been in progress in 
the various national laboratories for many years, had 
reached a stage at which it was possible to fix a 
date for the change, the date decided upon being 
January 1, 1940. A statement has been issued to 
the effect that the Committee is actively engaged, 
in collaboration with the national physical labora- 
tories, in establisning the ratios between the inter- 
national units and the corresponding practical 
absolute units, and pointing out that it is not 
necessary for any existing electrical standard to be 
altered or modified to make its actual value conform 
with the new units. For the majority of engineering 
applications, the old values of the international 
standards would be sufficiently close to the new 
for no change, even of a numerical nature, to be 
required, although if Ligh precision were necessary, 
numerical corrections could always be applied. A 
table giving a provisional list of the ratios of the 
international units to the corresponding practical 
absolute units, to the fourth decimal place, has been 
issued, and it is hoped that it will be possible to 
extend the table with a close approximation to the 
fifth decimal place well before the date fixed for the 
actual substitution. This cannot be done at the 
moment, because differences affecting the fifth 
decimal place exist between the standards of the 
international units held by the various national 
laboratories, and also because all the laboratories 
which have undertaken determinations of the values 





of their standards in absolute measure have not yet 
obtained final results. 


Tue Human MaAcuINe. 


The twenty-second Thomas Hawksley lecture was 
delivered at the Institution of Mechanical Engineers 
on Friday last, November 29, by Professor A. V. 
Hill, O.B.E. Dr. Hill is Professor of Physiology, 
University of London, and took as his subject 
“Muscles and Nerves.” In introducing him, the 
president, Colonel Davidson, said that in recent 
years the intention had been to widen somewhat 
the range of subjects covered by this annual lecture. 
Professor Hill, in his introductory remarks, spoke of 
his connection with Kennedy, Bertram Hopkinson 
and Sir Horace Darwin, and referred to the connec- 
tion of engineers with physiologists, not only in 
the design of machines, but also nowadays in 
connection with workshop methods, &c. Diving 
and working under pressure in caissons were cases 
in which physiological research and engineering had 
gone hand in hand. Work at high temperatures 
and air conditioning, food preservation, and flying 
at high altitudes, were other developments in which 
engineering alone was helpless. It is interesting 
to note that many of the points mentioned by 
Professor Hill in connection with high flying were 
considered in the paper by Messrs. Johnson and 
Gagg published in page 591 of our last issue. The 
main part of the lecture was divided into two 
portions, the first of which dealt with muscle and 
the second with nerves and the transmission of 
messages. The subject, though treated in a 
most interesting way and in a manner greatly 
appreciated by the audience, is, of course, rather 
outside our field, and we propose to leave it for the 
leisured perusal of members when it appears shortly 
in the Proceedings. In the first part the lecturer 
dealt with the power which the human body could 
develop and the means of recovery in a manner 
which must have appealed to all engineers; the 
second part, devoted to the control of the muscles 
by the nervous system, referred to investigations 
made possible by recent advances in radio-engin- 
eering in connection with the electro-chemical 
waves transmitted. 








THE BICYCLE AND MOTOR-CYCLE 
EXHIBITION AT OLYMPIA. 


ALTHOUGH the motor-cycle industry was severely 
hit by the trade depression, the output in 1933 
falling to 58,000, as against a peak figure of 162,000 
in 1927, the pedal-cycle industry did not suffer 
to anything like the same extent. In each year since 
1924, with the exception of 1931 and 1932, the output 
in the latter case has exceeded 600,000. The output 
for 1931 was 535,000, falling to 520,000 in 1932, 
but since that date there has been a rapid expansion, 
and this year the million mark will certainly be 
exceeded. Although the recovery has been nothing 
like so great in the motor-cycle trade, the output 
being ohly 61,000 in 1934, there are indications of a 
steady improvement, offering more cheerful prospects 
for the future. The different experiences of the two 
industries can be accounted for by the fact that, 
whereas the bulk of the pedal-cycle output has 
always been absorbed by the home market, notor- 
cycle exports have formed a considerable percentage 
of the total trade for many years, so that the slower 
recovery of other countries from the depression, 
in conjunction with increasingly severe international 
competition, has affected the motor-cycle manufac- 
turers much more severely than those producing 
pedal cycles. Fortunately for the shareholders, 
however, so many firms manufacture both types of 
vehicle that the losses in one direction have been 
largely off-set in the other. A further factor 
affecting the relative outputs is that the motor- 
cycle industry must undoubtedly have been severely 
hit by the increasing popularity of the small- 
powered car, while pedal cycles are almost immune 
from competition. In spite of the difficulties 
through which the industry has passed, it is satis- 
factory to be able to state that British motor-cycle 
design has been far from stagnant, and that the 
latest models, shown at the Bicycle and Motor- 
Cycle Show at Olympia, are likely to offer a very 





effective challenge to the products of the leading 
foreign firms. ; 

The exhibits at the Show, which opened on Novem- 
ber 30 and closes to-morrow, may be broadly divided 
into four groups, pedal cycles, motor cycles, three- 
wheelers, and accessories. Little need be said 
about the pedal cycles, although it is interesting to 
note that finality has not been reached even in this 
direction, the influence of developments in the 
private-car industry being discernible in weight 
reduction rendered possible by the employment of 
alloy steels for frames and other parts. Over a 
thousand pedal cycles are on view, and the great 
majority of these follow conventional lines, but there 
is one example of a machine with a pressed-steel 
frame. This machine, shown by Messrs. New Hudson 
Limited, has the main frame members of box section, 
the two down members being tapering, and the 
whole frame being bolted together, so that it can 
be readily taken apart for shipment. A new signific- 
ance has been given to the term “ safety bicycle ” 
by a very general lowering of the frame so that the 
rider may adopt the practice, long familiar to ex- 
perienced motor-cycle riders, of putting both feet on 
the ground when it is necessary to correct a skid or 
to pull up in traffic. Minor improvements are to be 
seen in brakes, and apart from the Villiers two-speed 
gear described in ENGINEERING, vol. cxxxix, page 514 
(1935), a three-speed gear, known as the Osgear 
Derailleur, is also shown. This gear is popular 
on the Continent, and consists essentially of three 
sprockets side-by-side on the back hub, with the 
customary single driving sprocket. The chain 
can be moved from one sprocket to the other by a 
suitable mechanism, while the chain slack on the 
smaller sprockets is taken up by a jockey wheel 
mounted on a sprung arm. The variable-speed 
gears on the great majority of the pedal cycles are, 
however, of the standard rear-hub type. 

Turning now to the motor-cycle exhibits, the 
influence of recent tendencies in private-car design 
is again in evidence. The total enclosure of the 
valve gear, introduced for the first time a few years 
ago, is gradually becoming standard practice. This 
offers more difficulty when the valves are overhead 
instead of side-by-side, on account of the push 
rods, but these are now frequently encased in 
passages cast in the cylinders. Reduction of 
unnecessary weight is of even greater importance 
on a motor-cycle than on a car, and free use is being 
made of steel alloys for the frames, and aluminium 
or magnesium alloys for the engine casings, to obtain 
an improved power-weight ratio. There are many 
examples to be seen of detachable cylinder heads, 
and further endeavours are being made to achieve 
a clean engine exterior, although this is admittedly 
a matter of considerable difficulty without increasing 
weight. 

Several makers have attempted to solve the 
problem in the past by the use of shields to give 
the equivalent of a bonnet, and an example of this 
practice can be seen at the Show in the “ Cruiser ” 
models shown by Messrs. Francis and Barnett, 
Limited. These machines are equipped with a 
Villiers single-cylinder engine, and an easily-detach- 
able shield covers the engine below the cooling fans, 
and extends backwards to encase the transmission. 
The rear mud-guard is provided with deep side val- 
ances which merge into the tapered rear end of the 
casing, the front end being roughly spherical. A 
shield, independent of the front mudguard, extends 
from the forward end of the tank to below the engine 
casing. The frame of this machine is also of parti- 
cular interest as it departs almost entirely from the 
conventional design. The front member and 
head form a one-piece steel forging, while the main 
members are of deep-section channel steel. The 
front forks take the form of box-section welded- 
steel side members with the maximum width at 
the spring anchorage, so as to give a diamond 
shape. A single compression spring is employed. 
Apart from the employment of the latest alloys, 
makers have, in general, attempted to improve 
the performance of their engines with a view to 
obtaining a higher output from the same cylinder 
dimensions. This has been effected by increasing 
the rigidity of the engine so that higher speeds 
may be obtained, both the crankshaft dimensions 
and those of the cylinder castings being increased. 
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A direction in which motor-cycle practice differs 
from car practice is in the type of engine bearing 
normally used, the main bearings on motor-cycle 
engines being now almost universally of the ball or 
roller type. There is a tendency to increase the 
number of bearings to afford greater support to 
the shaft, particularly on sports models. The 
proportion of single-, two- and four-cylinder engines 
at the Show appears to be about the same as in 
previous years, and it is surprising to see the popu- 
larity of the four-cylinder engine, since the sales 
of such units must be relatively small in this 
country. 

A machine fitted with a new four-cylinder engine is 
exhibited by Messrs. Ariel Motors (J.S.), Limited. 
This firm has marketed a four-cylinder unit of 
600 c.c. capacity for some time past, but the new 
engine is of 1,000 c.c. capacity, and is claimed to 
enable a speed range on top gear from 10 to 100 
m.p.h. to be obtained. In both the new and older 
engines, the cylinders are arranged to form a 
square in plan, the four bores being vertical. The 
new model differs from the old, however, in that it 
has overhead valves operated by push rods instead 
of by an overhead shaft. There are two two-throw 
crankshafts as in the smaller design, but these shafts 
are coupled together by gearing at their output 
ends instead of at the centre. Another new four- 
cylinder engine is exhibited by Messrs. A. J. 8. 
Motorcycles, the cylinders in this case being arranged 
in the form of a vee. Each cylinder is a separate 
casting, and an overhead camshaft is employed. 
The crankshaft is at right-angles to the frame, 
and two carburettors and two magnetos are employed. 
In general, the various single- and twin-cylinder 
engines exhibited follow conventional practice as 
regards lay-out, but special mention may be made 
of two models shown by the Bayerische Motoren 
Werk, A.G., which are fitted with two-cylinder 
opposed engines of 750 c.c. capacity. Dual car- 
burettors are mounted directly on the cylinder 
heads. Shaft drive is employed, and the whole of 
the transmission, with the exception of the actual 
shaft, is totally enclosed. Telescopic front forks 
are fitted, with coil springing in conjunction with 
an oil cylinder to control the rebound. 

Another interesting engine exhibit is a new two- 
stroke unit, incorporating a gearbox, for employ- 
ment in the cheaper grades of machine. The unit, 
which is actually made by Messrs. The Villiers 
Engineering Company, Limited, is exhibited at the 
Show fitted to a Wolf cycle, both ladies’ and gentle- 
men’s models being shown. The engine capacity 
is only 125 c.c., and the unit lends itself to being 
fitted into a very light and simple frame, though 
it may perhaps be emphasised that it is not suitable 
for attachment to an ordinary pedal cycle. This 
practice, which is not unpopular on the Continent, 
is generally considered as undesirable by British 
makers, as experience has shown that the high 
stresses to which the cycle frame is subjected lead 
to distortion and rapid crystallisation of the metal. 
The Wolf machines are marketed at a price which 
is little higher than that of a good-quality pedal 
cycle at one time. 

Apart from the engines, the chief alterations 
which are in evidence at Olympia are the increasing 
popularity of the four-speed gearbox, and a much 
wider employment of foot-operated, instead of hand- 
Operated, gear-changing mechanism. In the majo- 
rity of the machines, the transmission chains now 
run in an oil bath, although open chains are still 
frequently to be seen on the cheaper classes of 
machine. Although the cradle frame, made up 
of single- or duplicate tube members, retains its 
popularity, various interesting modifications are 
to be seen. The frame of the Francis-Barnett 
“ Cruiser ’’ models has already been referred to. 
A number of makers utilise pressed-steel sections, 
usually of channel form, in place of tubes for certain 
of the frame members, and there are one or two 
examples of frames made up almost entirely of 
pressings. The well-known triangulated frame 
utilised in the models made by Messrs. Cotton Motor 
Company remains practically unaltered. 

Several examples of three-wheeled vehicles are 
to be seen, designed both for passenger and goods 
service. The latter class of vehicle has increased 
in popularity very considerably in the country in 





the last year or two, but they are still not employed 
to the extent customary on the Continent. Some 
of the three-wheelers introduced in this country 
have been too highly priced to compete effectively 
with the very serviceable light-weight four-wheel 
vehicles available, but the prices of some of the 
newest models are very reasonable. A good 
example of the latest practice in this direction is 
afforded by the “‘ Handyvan,” shown by Messrs. 
The James Cycle Company, Limited. This van 
is fitted with a 60-deg. twin air-cooled engine with a 
capacity of 1,096 c.c. The output is 20 brake horse- 
power at 2,500 r.p.m., and the annual tax is 4/. 
The general lay-out follows standard touring-car 
practice, the gearbox forming one unit with the 
engine, and the drive to the rear axle being by 
an open type propeller shaft with flexible-disc 
couplings at each end. The rear axle is of the 
semi-floating type, with spiral-bevel final trans- 
mission and full differential. Both the longitudinal 
and cross members of the frame are of channel 
section, with drilled channel gussets. The suspension 
is of the underslung semi-elliptic type at the rear, 
and by a compression spring, operating through a 
link mechanism, at the front. Alternative models 
are made for 8-cwt. and 12-cwt. loads, the former 
having a track of 48 in. and a wheelbase of 6 ft. 4 in., 
and the latter a track of 46 in. and a wheelbase of 
7 ft. 4 in. 

An example of a three-wheeled touring car, 
of which the specification may be compared with 
that for the van just described, is given by the model 
manufactured by Messrs. B.S.A. Cycles, Limited. 
This car is also made in two models, one having 
a vee-twin air-cooled engine with a capacity of 1,021 
c.c., and the other a four-cylinder water-cooled 
engine with a capacity of 1,075c.c. The car differs 
from the James model in that the single wheel is 
at the back instead of at the front, front-wheel 
drive being employed. This practice enables 
a simpler frame to be used, the two side members, 
drilled for lightness, tapering towards the rear, 
where they are attached to a bracket on the end of 
a strong steel central tube. The transmission is 
by a multiple-plate clutch, of the wet cork type, 
to a gearbox giving three forward speeds and 
reverse, the gears being of the silent double-helical 
constant-mesh type. The final drive is by worm 
with a spur-type differential, the drive to the wheels 
being by short shafts fitted with flexible couplings 
and metal-type universal joints. Brakes, of the 
usual internal-expanding type, are fitted on all 
three wheels. The pedal operates all three brakes 
and the hand lever the rear brake only. Indepen- 
dent springing is employed on all wheels, the front 
wheels being mounted on quarter elliptic springs 
above and below the swivel pin, and the rear wheel 
on a similar spring located inside the tube already 
referred to. The wheelbase is 7 ft. 6} in. and the 
track is 4 ft. 2 in. 








PUBLIC WORKS, ROADS AND 
TRANSPORT CONGRESS. 


(Concluded from page 590.) 
ACTIVATED-SLUDGE RESEARCH. 


On the last day of the Congress, Friday, November 22, 
a session was held under the auspices of the Institute 
of Sewage Purification. The first paper was “ Acti- 
vated-Sludge Research on the Practical Scale,” by 
Dr. W. Watson, for which he was awarded the Second 
Congress Premium. The experiments were carried out 
on a surface aeration plant of the Simplex type, which 
treated 2,250,000 gallons daily of dry-weather flow 
strength sewage. It consisted of five separate units, 
each one of which had eight tanks in series, with an 
aerating cone to each tank. Samples were taken at 
three-hour intervals from each tank over a period of 
many weeks, so that every kind of condition possible 
could be observed. They were allowed to settle for 
one and a half hours, and the clear liquid was then 
decanted. Each day’s samples were then mixed to 
obtain a daily average for each analysis. The sewage 
under consideration was mainly domestic, except for 
a quantity of spent gas liquor and a small amount of 
brewery, bleach, and dye wastes. The dry-weather 
strength varied from about 8 parts to 9 parts during the 
week-end to 15 parts to 16 parts on Mondays and 
Tuesdays, as represented by the oxygen absorption in 
four hours. The average was 11-5 parts in the last 
twelve months. 





The percentage purification in the tanks, with and 
without gas liquor to the extent of 0-75 per cent. of 
the sewage flow, was plotted on a basis of purification 
time, and readily gave mean curves. When sewage 
without gas liquor was being treated, about 82 per 
cent. purification was obtained in eight hours, and only 
about 84 per cent. to 85 per cent. in 16 hours. Thus, 
in a plant of the type dealt with, having the tanks 
working in series, little purification took place after 
half-way, and the rest of the time was really spent in 
reconditioning the sludge. With gas liquor introduced, 
the results were slightly less, but the same falling off 
in purification in the later stages was again manifest. 

As a result of a long series of experiments it was 
obvious that the rate of absorption of oxygen by 
activated sludge depended upon the strength of the 
liquid undergoing purification. Secondly, the rate of 
purification by the activated-sludge method was 
probably greater in stronger liquids, if there were 
sufficient oxygen available. Thirdly, the stronger and 
more colloidal the sewage or effluent, the greater was 
the energy required to dissolve a given quantity in the 
liquid by mechanical aeration. In the Sheffield system, 
where the purification took place entirely in a liquid 
eee a final effluent, there would be a maximum 
of oxygen dissolved in the liquid by any definite 
amount of aeration, and the oxygen demand of the 
sludge would vary very little in different parts of the 
plant. Even then, it might prove to of some 
advantage to increase the aeration slightly with the 
first few paddles after the point of inlet of the crude 
sewage. With a plant treating sewage in a long series 
of tanks, such as could be arranged with both the 
Simplex and air-blowing types, a distinct advantage 
would probably be gained in rate of purification in a 
strong liquor at the commencement if the intensity 
of aeration were increased. This would, however, be 
partly offset by the greater difficulty of dissolving 
oxygen in this stronger liquid. 

A second paper taken at the same session was 
entitled ‘“‘ Sewage Purification and Sludge Digestion 
at Coatbridge,” and was by Mr, A. J. Fulton. The 
author claimed that the Coatbridge plant was the first 
complete-treatment plant erected in Scotland employing 
the activated-sludge system, coupled with sludge 
digestion in heated tanks. The plant had been in 
operation for over two and a half years. In this case 
30 per cent. of the dry-weather flow consisted of trade 
wastes, such as spent acid from galvanising works, 
wastes from acetylene-welding and chemical works, 
motor garages, slaughter-houses, and raw ammoniacal 
liquor from gas works, &c. 

The dry-weather flow was about 3} million gallons 
a day, and the plant could give complete treatment 
to three times that volume in storms, while the works 
were designed for a dry-weather flow of 4} million 
gallons a day. The Simplex system of operation, 
with Dorr-Oliver plant for sludge digestion, was 
installed. The limited area of the site necessitated 
the use of deep tanks in order to obtain the necessary 
capacity. Three months elapsed from the time of 
filling the digestion tanks before sufficient combustible 
gas was available for heating the three individual 
sectional boilers and driving a National gas engine 
for electrical power production, the latter making the 
plant self-contained. The average volume of gas 
collected each day amounted to 28,365 cub. ft., with an 
average volumetric composition of 65-4 per cent. 
methane, 4-4 per cent. hydrogen and 30-2 per cent. 
carbon dioxide, and having a gross calorific value of 
675 B.Th.U. per cubic foot. Of the gas produced, 
26-5 per cent. was used for heating coil water, 40 per 
cent. was utilised in the gas engine, and the satin 
was burned to waste. 


Retarntina WALLS. 


Concurrently with the above another meeting was 
held on Friday morning, November 22, under the 
auspices of the Institution of Municipal and County 
Engineers, at which the first paper was presented by 
Mr. Granville Berry. It dealt with “‘ The Economic 
Design of Retaining Walls.” The author contended 
that until recently the economic usefulness of retaining 
walls had been limited by the fact that they had been 
constructed of mass masonry, or concrete, with little 
or no relationship to the bearing power of the subsoil 
on which they had to be built, and which was in man 
cases quite unable to carry the heavy loads involved, 
so that costly foundations became necessary. Rein- 
forced concrete led to considerable economies, as it 
permitted of lighter sections, avoided costly founda- 
tions, and required less width. With mass retaining 
walls the designer was concerned merely with stability, 
whereas the reinforced-concrete wall was first con- 
sidered with reference to this requirement and then 
with reference to st h in various directions, to 
enable it to take up bending and shear stresses that 
were likely to be developed, and to resist possible 
deformation and fracture of the slab. When employing 
reinforced concrete, dead-weight concrete, which only 
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vssisted in maintaining stability, could be replaced by | trip device designed to operate at 74 per cent. of the 
consolidated-earth seating on the back portion of the | normal load current and embodying a flag indicator 
foundation slab. This substitution meant a decrease visible through a window in the tank and also key- 
of 15 per cent. in deadweight and a saving in cost of | operated leakage testing and re-setting gear to check 
concrete of from 35 per cent. to 40 per cent. per cubic | the working of the trip device. Remote control units, 
yard. The thickness of the wall itself might be still | transformers, haulage switches, &c., were also shown, 
further reduced by introducing steel reinforcement on Messrs. The British Thomson-Houston Company, 
the pressure face in place of additional conerete. Limited, Rugby, had an equally varied display, in 

It would generally be found more economical to| which several different types of squirrel-cage and slip- 
construct reinforced-concrete rather than mass-concrete | ring motors with flameproof enclosures were included. 
walls for a height of over 8 ft. Where the height | These motors are used for conveyors, pumps, haulage, 
exceeded 15 ft. it would generally be found advisable} &—. One example had a direct-starting switch attached 
to use a counterfort wall, with counterforts at from | to the frame ; others were operated from a gate-end box 
8-ft. to 10-ft. centres. with remote control. A liquid controller with lever 
gear and reversing pilot cam switch was shown. This 
type is suitable for use with alternating current slip-ring 
motors driving winders, haulages and so forth, in con- 
nection with an oil-immersed reversing contactor. If 
the current exceeds 250 amperes, however, an air-break 
contactor would be used for winders. Flameproof 


Retnrorced-ConcreTe Works. 


A second paper was by the same author, Mr. Gran- 
ville Berry, and was entitled “Some Points in the 
Design of Reinforeed-Concrete Works.” The purpose 
of this was primarily to deal with the general co-ordina- 
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motor-driven portable straight line and circle-cutting 
machine already described in these columns. 
Coal-cutting machinery was exhibited by one firm 
only, viz., Messrs. Austin Hopkinson and Company, 
Limited, Audenshaw, but the range was extensive and 
representative. It included longwall machines with 
both electric and compressed-air drive. A machine 
much commented on was the “ Black Star 50,” fitted 
for alternating-current drive. This machine has a 
50-h.p. squirrel-cage motor. It will undercut up to 
depth of 6 ft., and for practically all conditions on the 
longwall. A noticeable feature was the “ Argul ” chain 
guard fitted to it. This guard is designed to cover the 
pivoted end of the pick-chain in all positions of the jib. 
It consists of a large number of hinged fingers disposed 
round the end of the machine and hanging down like 
a fringe almost to the ground. The fingers immediately 
in way of the jib, at whatever angle to the axis of the 
machine in which this may lie, are deflected upwards, 
and rest on the top of the jib. All the others remain 





tion of theoretical requirements and practical experience 
with a view to contributing to the general development 
of the use of reinforced concrete. While the London 
County Council and the Ministry of Health, in their 
regulations, had required that the working stresses 


should not exceed 600 Ib. and 16,000 Ib. per square | 


inch, respectively, for concrete and steel, the Ministry 
of Transport had for several years accepted, with 
certain limitations, higher stresses in both materials. 
The revised regulations of the L.C.C. would indicate, 
it was understood, a permissible working stress for 
ordinary 4: 2:1 concrete of 750 Ib. per square inch 
and 18,000 lb. per square inch for mild steel, and would 
allow, in approved cases, the employment of high- 
tensile steels to be stressed up to 20,000 Ib. per square 
inch, The author drew attention to some of the 
difficulties in design, and to the possible economies 
which might be expected to result from such revised 
stress limits, and at the same time gave a simple 
general treatment of factors that influenced reinforced- 
concrete design. 











ENGINEERING EXHIBITION 
AT CARDIFF. 


Sourn Wates has been spoken of as being still a 
depressed area, but that it will continue to remain so 
does not appear to be the belief of firms outside it, 
if the way in which these have supported the Engineer- 
ing Exhibition at Cardiff may be taken as a criterion. 
This exhibition, the fourteenth consecutive one, opened 
on Wednesday, November 20, and closed on Saturday, 
November 30, and all the available space for stands in 
the Greyfriars Hall was early taken up. The attend- 
ance, we understand, has en quite satisfactory, a 
point of particular importance to local engineering 
education. As is well known, the exhibition is held 
under the auspices of The South Wales Institute of 
Engineers, the opening ceremony being performed by 
the President of the Institute, Mr. John Kane, M.Inst. 
C.E, At this ceremony, Mr. Kane announced that, in 
future, the proceeds of the exhibition would be devoted 
to increasing and extending the scholarship scheme 
wganised by the Institute. With such an object in 
view, the wish may, we think, be fittingly expressed 
that succeeding exhibitions will be even more successful 
than those held in the past. Some references were 
made by The Lord Mayor of Cardiff, Alderman G. Fred. 
Evans, and other speakers at the opening, to the 
differences just now obtaining in the coal industry, but 
beyond saying that it is reassuring to observe that no 
rancorous feelings seem to have emerged on either side, 
it is not proposed to comment further upon this point. 
We therefore proceed to give a brief account of some of 
the exhibits in order to outline the scope of this interest- 
ing annual event. 


draw-out switchgear suitable for voltages up to 3,300, hanging and cover the picks, their inward movement 
an air-break star-delta starter, suitable for small | being restricted so that if accidentally kicked, they 
pumps and compressors, motors for surface instal-| cannot foul the picks. Messrs. Austin Hopkinson also 
lations and fractional horse-power motors and hand-| showed a number of examples of their “ Pikrose ” 
operated switch-starters, may be cited as other typical | haulage gears, some fitted with electric motors and 
exhibits. Both this firm and Messrs. Metropolitan-| others with three-cylinder reciprocating engines, 
Vickers had effective displays of lighting equipment, | actuated by compressed air. A compressed-air motor, 
the new Mazda light tube of the former being very | of a simple but ingenious design, was shown by Messrs. 
attractive. A new design of air-break flameproof | Dollery and Palmer, London. This consists of a central 
controller, developed by Messrs. E.M.B. Company, | rotor with radiating fins and housed in a cylinder in 
Limited, West Bromwich, was notable for the manner the walls of which are the inlet and exhaust ports. In 
in which weight has been cut down without loss of contact with the rotor, which is mounted on the driving 
strength. The conventional rectangular casing has been | shaft, are two rollers, one on each side. These rollers 
discarded in favour of a cylindrical one, which is parted | are recessed at intervals to mesh with the fins on the 
along the centre line to form casing and cover. When| rotor and are rotated by gearing from the latter. Their 
the latter is removed, it is evident that the new design function is to prevent the air admitted to the concentric 
affords a much greater degree of accessibility than | space between two adjacent fins from acting on one fin. 
former ones, The cylindrical type of flameproof casing | The fin not shielded is, therefore, subject to the pressure 
is also adopted for air-cooled resistances, the grid of | and the rotor is driven round. The direction of rota- 
these being of the firm’s unbreakable jointless and rust-| tion can be reversed. Some new types of Hausherr 
less type. The casings are all of welded steel, a con- | pneumatic picks were also shown by this firm. Messrs. 
struction giving a neat and sound finish. Tecalemit, Limited, Brentford, showed an air-compres- 
The latest products of Messrs. Ferranti, Limited, | sing set of the type described on page 546, ante. 
Hollinwood, were represented by automatic mercury- Coal-preparation machinery was exhibited by 
switch regulating transformers. In these, contactors | several firms. On the stand of Messrs. Nortons (Tivi- 
are replaced by a mercury switch to each tapping, the | dale), Limited, Tipton, were two new types of the 
switch coming into operation when the particular tap- | firm’s vertical-pick breakers. One of these is a jigger- 
| ping is in use. The whole of the gear is immersed in| type pick breaker, having an extended deck which 
oil in the main transformer tank and does not involve | provides one stage of screening after breaking. The 
increased space. An even more recent development | reciprocating, as well as the rotating, parts are balanced. 
was an automati:-moving coil regulator which is simple | The other machine is a single-stage breaker designed 
in operation and has low mechanical stresses when used | for breaking down either coal or coke from up to 8-in. 
for the control of distribution voltage changes. Some | cube into large or small nuts. Messrs. International Com- 
other types of moving-coil instrument were also shown, | bustion, Limited, London, showed, in addition to a 
it being now possible to employ these with alternating | large Hum-mer electrically-operated screen, a mech- 
as well as with direct current. Messrs. A. Reyrolle and anically-vibrated screen, the Ty-rock, for coarse screen- 
Company, Limited, Hebburn-on-Tyne, had an under-| ing. In this machine positive rotary vibration is given 
ground transformer for inserting in main cable runs, by an eccentric shaft mounted centrally on the main 
which showed evidence of careful design. An air-| frame, and the action gives a turning-over movement 
break circuit-breaker fitted with cable dividing boxes | to the particles as they travel over the deck. Another 
also presented features of interest. Messrs. Higgs | section of the firm’s display was devoted to mech- 
Motors, Limited, Birmingham, showed examples of | anical stokers, a new exhibit being the ** Baby Robot ” 
industrial motors and dynamos, in a range of from | stoker, an automatically controlled machine designed 








4-h.p. to 50-h.p. for alternating and direct current. A | for use in the heating installations of large houses. 
| battery-charging motor-generator set was another A feature of this year’s exhibition was the increase of 


| notable exhibit. Messrs. Laurence, Scott and Electro- 
| motors, Limited, Norwich, demonstrated the dust- 
proofing of motors by running one in a case containing 
|air-agitated sawdust, and showed some examples 
jof switchgear and fractional horse-power motors. 
| Messrs, J. H. Holmes and-Company, Limited, a 
| firm associated with Messrs. A. Reyrolle and Company, 
Limited, also showed an electric motor. This was of 
| the air-cooled double-casing type, in which the fan- 
} impelled air is directed on to the inner shell inside 
which are the windings. Some welding sets were also 
shown by this firm, including single-operator sets on 


the displays of miners’ lamps and other apparatus con- 
nected with mine lighting, no doubt in anticipation of 
the new Lighting Regulations, though these do not 
become operative for another year. As might be ex- 
pected from the pioneer work done by Mr. William 
Maurice, a number of novel exhibits were to be found 
on the stand of Messrs. The Wolf Safety Lamp Company 
(William Maurice), Limited, Sheffield, the display in- 
cluding three new lamps. Of these, the combination 
Wolf alkaline battery and compressed-air lamp may be 
mentioned. This is a portable lamp hardly to be dis- 
tinguished externally from the firm’s standard electric 








is a “slow banking” device which can be added pattern for both alternating and direct-current welding. 
to the well-known Lilly overwinder. It is claimed Amongst the firm’s electrodes was a new type which 


ment admitting the compressed air to the turbo- 
generator. This is situated in the upper part of the case 


Electrical machinery, chiefly for mining purposes, | wheels and a five-operator set on a bedplate. lamp. It is 11} in. high overall and weighs only 
was well represented, Messrs Metropolitan-Vicker| Welding equipment also formed part of the display | 9 1b. It is lighted by an alkaline accumulator when the 
Electrical Company, Limited, Trafford Park, Man- of Messrs. Metropolitan-Vickers, and welding rectifiers | miner carries it inbye. When the air mains are reached 
chester, 17, had a practical and informative display.|were shown by Messrs. Philips Industrial (Philips | at the working site, a hose is coupled up to the lamp 
\ development of the firm’s since the last exhibition | Lamps, Limited), London. The range included a new and the battery current is switched off, the same move- 

' 


that control can, with this device, be effected down to 
less than 6 in. per second, « rate providing a substantial 
margin on present requirements. Development was 
also to be noticed in interchangeable sealing boxes. 
These have been designed to facilitate easy disconnec- 
tion and interchange of inbye apparatus, or for quick 
extension of cables without making soldered joints 
below ground. The box can be put on the cable before 


}has been approved by the Board of Trade, Lloyd’s 
Registry and the British Corporation. This electrode 
jew a tensile strength of from 31 tons to 35 tons per 
| square inch, and an elongation of 28 per cent. to 32 per 
cent. on an all-weld specimen. Oxy-acetylene welding 
processes were demonstrated on the stand of Messrs. The 
| British Oxygen Company, Limited, London. The 
| firm’s range of equipment for steel welding, either con- 
this is taken into the pit and can be detached from the | struction or repair, is well known, but the welding of 
apparatus without disturbing the seal. Any piece of | light-gauge copper tubing by the bronze-welding 
apparatus can be moved and can either be replaced or a | process is of more recent date. This method of jointing 
continuous through-connection to an extension length | is now becoming established, a recent local example 
of cable can be made, bolt and nut connections being | being in the hot-water system of the Merthyr Hospital, 
A typical layout for intensive machine mining | installed by Messrs. G. N. Haden and Company, Limited. 
The firm's display of oxygen cutting machines in opera- 
tion attracted considerable attention, particularly the 


used, 


included one of the latest type flamproof oil circuit 
This is fitted with a leakage direct-acting 


breakers. 








and is withdrawn with the cap, leaving the accumulator 
in the lower part for charging, &c. The lamp, when 
operated by compressed air, gives about 20 candle power. 
Safety devices are fitted. Another new lamp for com- 
pressed-air operation only embodies a pneumatic piston- 
operated cut-out. Should the air pressure fall below 
14 lb. per square inch, due to glass breakage, leakage 
at the washers, or air main supply failure, the current 
supply to the bulb is cut off. The lamp can be adjusted 
to work at any pressure between 40 lb. and 80 Ib. per 
square inch. The generator has an output of 50 watts 
at 6 volts, and the air consumption is low, viz., 4 cub. ft. 
per minute. Messrs. Ceag, Limited, Barnsley, displayed 
a full range of electric lamps, among which were five 
different types approved under the new Lighting Regu- 
lations. A cap lamp with a flat three-plate lead-jellac 
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Nots.—In the diagrams the figures plotted for tin and copper are the official closing cash quotations of 
the London Metal Exchange for ‘fine foreign” and “standard” metal, respectively. The prices shown 
for lead are for English metal, whilst those for spelter are for virgin metal. Middlesbrough prices are plotted 
for steel plates and rails, and also for hematite and Cleveland pig-iron. The prices given in the case of 
steel plates are for ship, bridge and tank qualities, and those for steel rails are for heavy sections. The 
pig-iron prices are for East Coast hematite and Cleveland iron, both of No. 1 quality. The price of quick- 
silver is per bottle, the contents of which vary from 70 lb. to 80 lb., and the price of tin-plates is per standard 
box, but in all other cases the prices are per ton. Each vertical line in the diagram represents a market day, 
and the horizontal lines represent 11. each, except in the case of the diagram relating to tin-plates, in which 


they represent ls. each. 








battery housed in a cast-aluminium case, was notable) apparatus, of which the Davis-Davy “ Autokap ” 


for its simplicity. 


The cable is isolated in event of 


chamber was a good example. This is a self-contained 


damage by a fuse unit of very low resistance incor- | apparatus consisting of a box with a glass door, through 


porated in the lid of the case, and the switch is on the 
headpiece. Officials’ lamps were also shown, including 
an interesting combined oil-electric gas detector. 
Messrs. The Concordia Electric Safety Lamp Company, 
Limited, Cardiff, also had an excellent display of lamps, 
and two examples of photometers, viz., directional and 
cube types; this instrument is becoming of increasing 
importance. Messrs. Oldham and Sons, Limited, 
Wenlow, Manchester, showed a portable photometer, a 
new device for automatic gas detection and measure- 
ment, a new one-piece cap lamp and also new types 
of hand-lamps for ordinary and special purposes. 
Messrs. John Davis and Son (Derby), Limited, Derby, 
also had an attractive display of both pneumatic-electric 
and flame lamps, together with modern auxiliary 








which a flame lamp can be seen. A regulated amount 
of a special spirit introduced into the chamber gives a 
definite gas cap to the flame, and deputies can, therefore, 
be taught how to test for gas accurately. Messrs. E. 
Thomas and Williams, Limited, Aberdare, had a small 
but representative display of lamps and Messrs. Bat- 
teries, Limited, Redditch, showed both lamps and 
auxiliaries. Complete emergency lighting sets, suitable 
for winding rooms, important departments of works, 
hospitals, &c., were also shown by this firm. 

A new apparatus of definite value in the colliery was 
shown in the varied collection of Messrs. Gent and 
Company, Limited, Leicester. This was an audible 
indicator panel, electrically-operated and intended for 
use between onsetters and the winding room. The 
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| various signals are clearly shown in large illuminated 

type in different compartments of the panel. Duplicate 
lamps wired in parallel are provided in, order to guard 
| against filament failure, and automatic change-over to 
an accumulator occurs in case of main supply inter- 
ruption. The instrument operates on a single wire and 
return system, but it can be installed on existing 
electrical signal systems without in any way interfering 
with keys or tappers. Steam appliances were less in 
evidence than usual this year. Reus. The Turbine 
Furnace Company, Limited, London, showed a modi- 
fication of their well-known system of firebars in 
the full-size Lancashire boiler front displayed. This 
consisted of the reversal of five or six of the firebar 
elements at the rear of the grate, so that the air 
issues at an angle opposed to that at the front part 
and so causes a zone of turbulence. This modi- 
fication was primarily intended for the larger 
furnaces of water-tube boilers. A drawing displayed 
on the stand shows that it is proving very successful 
in the closed-stokehold of the 8.8. Slieve League. 

As regards mine structures, Messrs. Stewarts and 
Lloyds; Limited, London, showed a controlled-yield 
support for colliery roadways, amongst other products. 
Messrs. Walter Sylvester, Limited, Tunstall, Stoke-on- 
Trent, together with examples of steel pit props and 
rapid-safe withdrawal gear, showed a recent develop- 
ment in corrugated straps for supporting the roof 
between the props. Messrs. Hadfields, Limited, 
Sheffield, showed some self-oiling wheel and axle sets for 
colliery and mining wagons and a model demonstrating 
the construction of the firm’s dustproof and renewable 
steel tub. Mining drills and other steels were also shown. 
Amongst other classes of exhibits, wire and fibre ropes 
and fire-extinguishing appliances were well represented. 
The stands of local agents covered a large number of 
firms, and contained a good deal of miscellaneous, but 
by no means uninteresting material, such as small 
pumps, tools, &c. In this way the Cardiff Engineering 
Exhibition manages to cover a much wider field 
than might be expected from the number of stands 
available. 
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3,000-KG. SPRING LOAD TESTING 
AND SCRAGGING MACHINE. 


Two interesting vertical spring-load testing and 
scragging machines, hydraulically operated and capable 
of dealing with laminated, elliptical, helical, volute 
and other compression springs, have recently been 
completed by Messrs. Samuel Denison and Son, 
Limited, Hunslet Foundry, Leeds, 10, to the order of 
Messrs. Arcos, Limited, for the Moscow Automobile 
Works. The steelyard is graduated for loads up to 
3,000 kg. (6,613 Ib.) and has a vernier giving readings 
within 1 kg. (2-2 lb.), no loose weights being needed. 
A tare bar balances off the weight of the spring under 
test. The bar has a range of 250 kg. (551 Ib.). The 
machine consists of a heavy semi-steel table resting 
on levers carried in a base of the same material and a 
column carrying the steelyard and loading unit. The 
table is arranged to float only when testing; when 
scragging is being carried out the load is transferred 
from the knife-edges to the base by means of a relieving 
handle in front of the machine, this arrangement 
preventing wear on the knife-edges from the shocks 
consequent on the scragging operation. The control, 
when scragging, is by means of a hand lever in order 
to give the necessary rapidity of action, but when 
testing, a hand wheel is used in order to give precise 
movement to the tup. The ends of laminated springs 
are supported on roller trolleys, so that the span of the 
spring automatically adjusts itself under load, A 
renewable steel plate directly under the tup—that is, 
in the centre of the table—takes the load when testing 
volute and helical springs. 

The load applied to the spring by the tup is provided 
by a hydraulic cylinder mounted on the upper part of 
the column. The maximum stroke is 450 mm. (17-7 in.) 
and the speed of traverse can be varied from zero to 
3-5 m. (11-4 ft.) per minute, Oil is used as the 
pressure medium, and is delivered to the cylinder by 
a self-contained Hele-Shaw-Denison unit. This con- 

sists of a Hele-Shaw pump directly coupled to a con- 

stant-speed electric motor. An oil tank is fitted above 
the motor, to which tank the exhaust is returned. 

Any pressure up to full load can be obtained, and the 

pump works so smoothly that the load applied to the 

spring is practically steady. A mechanically-operated 

dial deflection meter becomes operative when the 

tup touches the spring, the pointer returning to 

slightly below zero when the tup leaves the spring. 

This mechanism can be disengaged when the machine is 

used for scragging, to avoid wear. The machine is 

easily operated, the various controls being situated at 

convenient levels, and care has been taken to ensure 

durability and ready renewal of worn parts. The 

knife-edges and end-thrust buttons are electrolytically 











coated with a special corrosion-resisting alloy. 
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FIRE OFFICES’ COMMITTEE. 
Tue Fire Offices’ Committee, which is an association 
of all the tariff fire-insurance companies, has become, 
during the last thirty years, the recognised authority 
on the testing and grading of fire-fighting appliances, 
and its standards have been adopted throughout the 
greater part of the British Empire as well as in many 
foreign countries. Its present position has been 
achieved by the development of a system of assessing 
fire risks which involves the imposition of charges for 
features of hazard and the allowance of reductions for 
improvements in risks. In view of the reductions in 
premiums which the insurance offices were prepared 
to allow for the installation of appliances designed to 
give warning of fire, or to extinguish it or retard its 
progress, tests had to be devised to ensure that official 
recognition should only be given to thoroughly reliable 
apparatus. Thus, some forty years o, the Com- 
mittee commenced the testing of sprinkler heads in 
Manchester, and in 1905 a station was designed and 
equipped in Salford for more exhaustive tests of 
sprinklers and other fire-fighting appliances, such as 
chemical extinguishers. The next stage in the study 
of fire prevention was reached in 1925, when the 
Committee’s Technical Institute in Queen’s-road, 
Manchester, was opened. Previously the testing work 
had been confined to fire-detecting and fire-fighting 
appliances, but it was then decided to embark on the 
testing of fireproof doors and shutters, for which purpose 
a furnace was provided at the Manchester station. 

The most recent development, and that with which 
we are now concerned, is the establishment of a testing 
station at Boreham Wood, Elstree, about 12 miles 
from London, this station having been formally opened 
by H.R.H., the Duke of Kent, on Tuesday, November 26. 
It will be readily appreciated that the development of 
building construction in recent years had created a 
need on the part of local authorities, architects, con- 
structional engineers, and others for a scientific method 
of assessing the fire-resisting properties of the essential 
parts of buildings, such as walls, columns and floors, 
and to meet this need a specification of standard tests 
for different grades of fire resistance was prepared by 
the British Standards Institution. At the time the 
specification was issued, however, facilities for applying 
the tests were lacking. In these circumstances, the 
Fire Offices’ Committee was invited to co-operate with 
representatives of various architectural, building and 
engineering associations, Government Departments and 
municipal authorities, and although the determination 
on a general scale of the fire-resisting properties of the 
structural elements of a building obviously involves 
much wider considerations than those of insurance 
only, the Committee undertook to provide the necessary 
facilities to enable the standard tests to be carried out. 
It was, accordingly, decided to close down the Man- 
chester station and erect new premises near London. 

The site selected at Elstree, which adjoins the main 
line of the London, Midland and Scottish Railway, 
has an area of 1} acres, and on it two separate buildings, 
one measuring 138 ft. by 37 ft. in plan and the other 
133 ft. by 36 ft., have been erected. The smaller 
building is intended for the testing of sprinklers and 
other fire-fighting appliances, while the larger building 
is equipped for the testing of floors, walls, and columns. 
The buildings are constructed of reinforced-concrete 
columns, beams and roofs, and a notable feature of 
the construction is the use of “ foamed-slag ” concrete 
blocks for the wall panels which are not subjected to 
load. The walls are covered externally with a two- 
coat rendering which has been applied by a new 
method intended to prevent cracking. This method 
of wall construction was adopted on account of its 
high heat-insulating properties. Goods for the station 
are delivered on to a siding from the main-line railway, 
and from this are transferred to a 24-in. gauge line 
sunk into the concrete road between the two buildings 
and entering the fire-testing building at the farther 
end. 

To provide for the testing conditions prescribed by 
Specification No. 476 of the British Standards Institu- 
tion, the equipment of the fire-testing building had to 
be designed to permit the erection of structures of the 
required size and their coaditioning; the heating of 
the structure under load to «. specified time-temperature 
curve with a maximum temperature between 1,000 
deg. F. and 2,300 deg. F., the period of exposure varying 
from 30 minutes to six hours; the application of a 
load equal to 1} times the service load to those 
structural parts which carry a load in use; and the 
subjection of certain structures to a water test ‘imme- 
diately after the termination of the period of heating. 
Fig. | shows the interior of the fire-testing building. 
At the end of the building from which the phot h 
reproduced in Fig. 1 was taken, structures of the 
required size can be built into frames in which they 
can be transported to the testing machines after having 


FIRE-TESTING STATION OF THE| FIRE-TESTING STATION AT ELSTREE. 
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the frames a 30-ton overhead traveller is provided, 
as shown in Fig. 1. The three gas-fired furnaces 
provided are also visible in this illustration. That in 
the foreground is for testing floors which are erected 
over the opening shown and loaded by means of cast- 
iron weights. Behind this is the wall furnace, which 
will also be used for testing doors, shutters, &c. The 
load, in this case, is applied by means of a hydraulic 
press with a capacity of 500 tons. The press for 
testing columns is partly visible in the background. 
This press is also capable of exerting a pressure of 
500 tons, but the column furnace is made in two parts, 
which can be moved to surround the column com- 
pletely ; the wall furnace, on the other hand, heats 
one side of the wall only. 

All three furnaces are heated by a mixture of coal gas 
and air, the former being supplied through a 6-in. 
main from an adjacent gas works. The heating 
surfaces of the furnaces consist of refractory burner 
blocks, most clearly illustrated in Fig. 2, on the opposite 
page, in which the furnace is shown drawn back from 
the press that applies the load. Fig. 3 shows the 
back of the wall furnace before completion, and it will 
be seen from this that the burners are arranged in 
five batteries. Separate gas and air pipes are taken 
to the back of each furnace, the pipes being connected 
to a number of independently controlled inspirators 
which provide a suitable mixture for the temperature 
required. It may be noted, in connection with these 
inspirators, that air is supplied under pressure from 
a fan, the volume allowed to pass being controlled by 
apparatus operated by an electric motor. The gas 
is supplied at a constant pressure which is normally 
lower than that of the air, and the air flowing through 
the inspirator draws in with it the necessary quantity 
of gas; no independent control of the volume of gas 
supplied is, therefore, necessary. The apparatus con- 
trolling the air flow is operated from a control room 
in which temperature indicators and recorders are also 
installed. From this room the movements of the wall 
and column furnaces, which are self-propelling, as will 
be clear from Fig. 3, are controlled, as also are the 
loads applied to a wall or column under test, and the 
application of the water test. The control room is 
located on the left of Fig. 1, just below the level of 
crane, and large plate-glass windows, just distinguish- 
able in this illustration, enable any test to be kept 
under observation. 

The sprinkler-testing room in the other building 
consists of a gas-heated chamber with a wired-glass 
front and back, in which sprinkler heads are tested for 





been conditioned in an adjacent bay. For transporting 


sensitivity, for unobstructed opening, and for the 
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time taken to open with different water pressures. 
There are also in this building a water-distribution 
room designed for investigating the distribution of 
water from different kinds of sprinklers, a room for 
testing the valves controlling sprinkler installations, 
chemical and electrical laboratories, an exhibit room 
in which specimens of various types of fire-extinguishing 
appliances are displayed, a conference room, offices, 
and a mess room for the staff. 

In conclusion, we may remark that although con- 
siderations of space have rendered it necesgary for us 
to deal briefly with, or omit reference to, many 
interesting details of the buildings and their equip- 
ment, enough has been said to show that, in the words 
of H.R.H., the Duke of Kent, the testing station “ is 
an excellent example of the foresight and sense of 

ublic service of the insurance companies, who are 
argely responsible for this building, and who play 
such an important part in the economic life of our 
country.” 








THE SOCIETY OF GLASS 
TECHNOLOGY. 


THE first meeting of the Society of Glass Technology 
for the Session 1935-1936 was held in Sheffield on 
Wednesday, October 16, when the President, Mr. 
Bernard P. Dudding, M.B.E., delivered his address, 
taking as his title “‘ Meditations, Speculations, Aspira- 
tions.” Dealing first with fundamental research, 
Mr. Dudding said that at the present moment there 
appeared to be no methods for direct attack on the 
glass problem as useful as the methods of microscopy 
applied to metallurgy. Therefore, less direct methods 
had to be relied on, the results obtained being studied 
with a view to finding some measure of correlation 
between them. He supposed that the only methods 
available for a direct attack on the constitution of glass 
were those which utilised a beam of X-rays or a beam of 
electrons. The attempt to get indirect evidence as to 
the constitution of glass had centred on the change in 
the various properties of glass which was associated 
with change in temperature and/or composition. 
One of the features of the more recent work which he felt 
to be of far-reaching importance was the underlying 
suggestion that the thermal history of glass had a very 
definite effect on the properties studied. He cited, 
in support of this view, Turner and Winks’ work on 
coefficient of expansion, Berger’s work on refractive 
index, and Lillie’s work on viscosity. There had been 
several noteworthy attempts to apply to the results 
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of experiments on glass generalised relationships 
derived from the studies of other materials. Even 
more indirect methods of attacki\g the problem of the 
constitution of glass had been pressed into service. 
These methods involved the comparison of the beha- 
viour of glass with other states of matter, such as super- 
cooled liquids and metals under specified conditions. 
In a discussion on a paper read at one of the meetings 
by Professor Bragg, Randall suggested reasons why 
only certain substances tended readily to form glass. 
A particularly interesting example was the case of 
selenium, which in its crystalline form had a string- 
like structure, the atoms in the strings being more 
strongly bound together than the strings themselves. 
When such a crystal melted, the strings first parted 
company, and subsequently the atoms broke away from 
the strings. Similarly, when cooling from the molten 
state, the strings of atoms came together first, but if 
conditions favoured glass formation, these strings had 
no opportunity of taking up their normal positions in 
the crystal form, and unless special conditions prevailed, 
were arranged in a random manner. It was well known 
that the process of drawing metals into fine wires 
led to the fibres arranging themselves with a preferred 
orientation, When fine fibres were drawn from glass 
in the liquid state it was, therefore, reasonable to 
suppose that any string-like groups of molecules would 
tend to be arranged parallel to the axis of the fibre, even 
though they were arranged randomly when first formed, 
As the fibres got larger, so the orientation of the mole- 
cular chains was less influenced by the drawing process, 
and im large masses of glass they were arranged in a 
random manner. This suggestion made it easier to 
understand why the finest fibres used by A. A. Griffith 
in his study of the rupture of solids were not only the 
strongest, but also tended to retain their strength on 
exposure to the corroding effects of the atmosphere. In 
this case the flaws postulated by Griffith were related 
to the intersection of a chain of molecules with the 
surface of the glass. Furthermore, this conception of 
the architecture of glass was not inconsistent with some 
later work by Joffé, referred to in a paper read at the 
International Conference on Physics. He concluded 
that the structural discontinuities manifest on the 
Surface which were responsible for the rupture of glass 
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rods were distributed throughout the mass of the glass, 
With the assistance of a colleague, Mr. Dudding said 
he had introduced the elements of a new branch of 
scientific method, viz., the application of the theory of 
probs bility to the type of problem which abounded in 
industry. Since the beginning of the century English 
mathematicians had made advances in this branch of 
learning, the usefulness of which had been realised by 
agricultural and biological research workers, but 
scarcely noticed by those engaged in the manufacturing 
industries. The study of the theory of probability and 
its application to industry was not a short cut to know- 
ledge. Expert knowledge of an industry was abso- 
lutely essential for the successful application to its 
problems of principles derived from statistical theory. 
The statistical method would help investigators to 
avoid errors, to plan experiments efficiently, and to 
extract the utmost value out of available data. High 
mathematical attainments were not indispensable, but 
ability to do simple arithmetic accurately was essential. 
The latter gift was nearly as rare as the former. 

Many members might feel that the solution of what 
were usually called practical problems should be given 
precedence over the more fundamental research. 
Without in any way wishing to minimise the import- 
ance of the former class, he thought the following could 
be urged to support the need for the emphasis he had 
given to the purely scientific outlook, First, by tack- 
ling only the technological issues which arose in the glass- 
works in the light of present knowledge we were in the 
position of one who tried to live on his capital. Secondly, 
we could not entirely ignore the fact that in some cases 
commercial rivalry existed between those we were paid 
individually to serve, and that therefore the detailed 
discussion of works’ difficulties was bound to impose 
limitations which were less likely to arise when dis- 
cussing the application of established scientific prin- 
ciples to the better understanding of the materials 
and processes used in the industry, Thirdly, if by 
corporate action we could provide improved scientific 
tools and methods which had general application in 
the industry we were more likely to be encouraged to 
discuss problems which impinged on the competitive 
field. However, apart from domestic problems there 
| were ever-widening fields of practical problems which 
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we could study together. He was referring to the 
developments in other industries, the products of which 
the glass industry used or might in the future utilise, 
and to developments in industries the products of 
which had properties somewhat akin to those of glass. 
By widening the intellectual interests the mind was 
kept alert, and the imagination stimulated. 

He suggested that the characteristic friendliness of 
intercourse was due to the spirit of industrial service 
which inspired all the work of the Society. In view of 
this tradition for service, it was not surprising, there- 
fore, that the Society had striven to cultivate relations 
with similar organisations abroad. By building up 
a spirit of goodwill among all workers in glass science 
and technics, it was possible to remove or avoid ob- 
stacles which would hold up general progress. Neither 
did he think it over ambitious to hope that these inter- 
national meetings might have a good influence in a 
wider phase of international relations. He therefore 
invited the younger members, who would some day be 
called to positions of responsibility, to meditate not 
only on the science and technology of this ancient in- 
dustry, to the progress of which British initiative had 
contributed so largely, but also to reflect on the ideals 
which had been held by their predecessors and to dedi- 
cate their services to the complete fulfilment of all the 
aspirations of the founders of the Society. 








TurRNING AND Bortne.—The proper management of 
a lathe is generally neglected in machine-tool text- 
books, which concern themselves chiefly with construc- 
tion. The operator has, therefore, to pick up his 
knowledge by a process bordering on trial and error 
methods. Messrs. H. W. Ward and Co., Lid., Dale-road, 
Selly Oak, Birmingham, have, however, compiled some 
information likely to be of real use to the lathe operator, 
which information is to be found in the second edition 
of their “‘ Operators’ Hand-book ” just issued. It must 
not be thought that the publication will be of service 
to those using the firm’s lathes only ; on the contrary, 
much of it, such as the chapters on tp mo feeds, 
chucking, &c., is of general application. he numerous 
illustrations are clear and to the point, the tables are well 
set out, and the explanatory matter could not be more 
lucid and precise. The hand-book may be obtained 


from Messrs. Ward at 2s. per copy, post free. 








620 


NOTES ON NEW BOOKS. 


From the Clarendon Press comes a volume ol 
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| own, while a general index of the whole series of 


volumes is to appear in the final volume, Iron was 
dealt with in the latter section of Vol. XII, the whole 


Distortion of Metal Crystals, by Dr. C. F. Elam, a book | of Vol. XIII was devoted to the same subject, as also is 
essentially for the research worker or specialist rather | about one-half of the present volume. The second 


than the works metallurgist. 
preface, the book excludes accounts of industrial 
aspects of flow in metals as exemplified in such cases 
as rolling, wire-drawing, &c., although the reason 
given for this, viz., that “ they belong more to the sphere 
of the mathematician and engineer rather than the 
metallurgist,” is difficult to understand, the book being 
an addition to the Oxford Engineering Series. Indeed, 
only the mathematician and engineer will derive the 
maximum benefit from the first quarter, which deals 
with the theoretical aspects and with calculation of 
the forces required to produce deformation. The 
decision to omit, even in summary form, any account of 
mechanical and physical testing, of crystallography, 
and of X-ray investigations is to be commended. The 
expert of to-day does not want new works repeating 
quantities of matter fully dealt with in standard works 
already on his shelves, and will welcome such a book as 
this, which starts where others leave off. Although 
these details have been omitted, references are given 
at appropriate points to the most suitable texts with 
which the student should be familiar—an excellent 
plan, particularly helpful to those not in touch with 
recent progress but anxious to follow up the subject 
in books recommended without bias. After an intro- 
duction, the distortion of zinc and aluminium crystals 
is dealt with, the theoretical aspects being illustrated 
by means of excellent plates showing aluminium test- 
pieces composed of two or more crystals, Then 
follows the calculation of forces required to produce 
deformation, deformation of polycrystalline metals, 
and details of resulting structures, including the 
structure of rolled metals. A chapter on the deforma- 
tion of alloys includes the systems Zn-Sn, Zn-Cd, 
Al-Zn, Cu-Zn, Cu-Al, Cu-Ag and Ag-Au, while the 
text on deformation under repeated stresses deals 
with mild steel, brass and a-iron, in addition to single 
metal crystals, A very interesting section deals with 
the effects of the temperature at which deformation 
tests are carried out, emphasis being laid upon the 
three factors which determine the results of all mecha- 
nical tests, viz., temperature, amount of previous 
deformation, and duration. There is an effective 
section dealing with changes in elastic properties, 
density, magnetic properties, &c., and with the effect 
of heat on deformed metals. References to all impor- 
tant literature enhance the value of the book. The 


As is indicated in the| half of Vol. XIV deals with cobalt. 





whole book is of a high standard, and is a worthy com- 
panion to Dr. Hume-Rothery’s well-known work. The 
volume is published by Humphrey Milford, London, 
price 15s. net. 





Press-tool work and metal stamping are among the 
most progressive branches of industry, and the engineer 
who wishes to be well informed must perforce keep 
himself in close touch with modern developments. 
Part I of Werkzeuge und Pressen der Stanzerei, by | 
E. Gobre (Berlin: VDI-Verlag, G.m.b.H.), is a work | 
dealing with tools for the cutting, bending and drawing | 
of metal, and is likely to be of value not only to the | 
engineer actively engaged in the production of stamp- | 
ings and press tools, but to all who need a concise yet | 


Detailed con- 
sideration is given to the physical and chemical proper- 
ties of the fluorides, chlorides, bromides, iodides and 
sulphides of iron. A section of great merit is devoted 
to a study of the complex phosphates of iron. Follow- 
ing a general account of the history, occurrence and 
distribution of cobalt, a general survey is given of the 
furnace and leaching processes employed in the extrac- 
tion of cobalt. Detailed data are given relating to the 
inter-metallic compounds and the complex salts of 
cobalt. Special reference must be made to the excel- 
lent outline sketch of the cobaltic ammines which 
appears on pages 690-710. This publication holds a 
unique position in chemical literature, and will remain 
a standard work of reference for many years. 


In contrast to the number of textbooks on chemistry, 
there are few competitors in elementary or intermediate 
metallurgy, so that it is interesting to find a new 
edition of E. L. Khead’s Metallurgy (Longmans, Green 
and Company ; price 10s, 6d. net), since this book has 
occupied a conspicuous place among the few of its 
class since the first edition of 1895. It has been 
enlarged and partly re-written, but, although a force 
in its day, it is scarcely now possible to recommend it 
with the same confidence as formerly. In the teaching 
of applied subjects it is vital to keep up to date; yet 
writers of metallurgy textbooks seem quite unable to 
get away from old ideas. To take an example: Gold 
which is used chiefly for coinage and ornamentation 
hardly deserves the 20 large pages of space it occupies 
in this book, when the ubiquitous aluminium is allotted 
less than two. Silver also takes up 20 pages, while 
chromium is dismissed in less than 20 lines. The reader 
has to toil laboriously through various older processes 
for zinc extraction, but no word appears concerning 
the important Coley process. Tantalum has been 
adopted by America as a perfect substitute for platinum 
at a fraction of the price, yet it is mentioned only in 
connection with electric lamps—an insignificant use 
at any time. Molybdenum also has become of some 
importance, yet no mention is made of it. A chapter 
on alloys is disappointing, since important modern ex- 
amples are lacking; while the mere mention of the 
word Zirconia in a whole chapter on refractories is a 
surprising economy of space in these modern days. 
Under the subject of fuels no mention is made of low- 
temperature carbonisation, and since space has been 


| found for discussing wood as a fuel, the use of wood in 


| 


gas producers, as in large Rhodesian metallurgical 
concerns and elsewhere, should be referred to. Among 
the good points of the book are the clear diagrams and 
half-tone reproductions, and the inclusion of a new 
section on pyrometry and metallography. The really 
good textbook on modern elementary metallurgy, how- 
ever, yet remains to be written. In a world of accele- 
rated advance in the application of metals, textbooks 
must be up to date at all costs, and the opportunity 
of a new edition to make them so should not be missed. 

One of a series of books on various aspects of foundry 
technique, Die Schablonenformerei in Sand und Lehm, 


comprehensive survey of this class of work. A pleasing | by A. Geissel, deals with moulding in sand and loam. 
and prominent feature of the book is the wealth of| Opening with a rather brief account of moulding 
illustration, in the form of 62 plates of graphs, diagrams | material and appliances, it considers in broad outline 


of tools and tool layouts, and illustrations of types of | 
product. These greatly assist in conveying a clear 
understanding of the 38 pages of the text. After | 
briefly discussing the materials which have been found | 
in practice to be most suited for the various tool and 
tool parts, the autnor proveeds to consider tools and 
working methods under the three separate heads of 
cutting, bending and drawing. A practical example 
of bending is given and the question of deep drawing 
is treated both from theoretical considerations and by 
examples drawn from practice. The sections on the 
correct hardening of the tools, the economical use of 
the material being worked, and the work-hardening of 
the latter, are particularly useful. 


In A Comprehensive Treatise on Inorganic and 
Theoretical Chemistry, Vol. XIV, by J. W. Mellor, 
DSc., F.R.S. (London: Longmans, Green and Com- 
pany, price 63s. net), the author is nearing the com- | 
pletion of a monumental work in chemical science. | 





the general features of moulds and cores, after which 
the book presents a series of descriptions of methods 
used in moulding a large number of jobs, the type of 
work considered being that met with in a heavy jobbing 
shop. The book is well arranged and the greater 
portion illustrated with clear and excellent line drawings. 
There is little in the text of the book that cannot be 
found in the publications of the various English and 
American technical societies, nevertheless the book 
presents a wide variety of scattered material in a co- 
ordinated, compact and easily assimilated manner. 
The author’s treatment of the subject is probably 
rather too individual, and the fact that the book is in 
German will probably handicap its use by English 
foundry foremen. It is essentially a practical book, how- 
ever, and should be of use to students of foundry 
technique. It is published by Wilhelm Knapp of Halle 
(Saale) at 7.60 marks. 





With the publication of a second edition of The Book 


With the publication of two further volumes, which | of Stainless Steels, the author being E. Thum, the 


are now in the press, the treatise will be comnplote. | 
The author is to be commended for his industry and | 
activity, extending over a number of years, 
chemists owe him a deep debt of gratitude for placing 
in an easily accessible form such a mass of data collected 
from many obscure sources, with detailed lists of | 
references which are well up to date, and assembling 
the whole in such a highly readable form. Each 
volume forms a complete entity with an index of its 








editor of Metal Progress (Cleveland, Ohio: American 
Society for Metals, price 5 dols.), it may be said that 


and | the literature on stainless steels has assumed a com- 


pleteness which accords with the importance of this 
metal to-day. On the one hand, we have available 
comprehensive texts like that of J. H.G. Monypenny, 
dealing with the development, theoretical aspects, and 
manufacture; and now this latest American work 
rounds off the survey of knowledge to date by dealing 
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with practical applications. Although not indicated 
in the title, the book is entirely practical and 
intended for consumers of such steels rather than fo: 
producers or for students desiring a survey of th 
metallurgical aspects of the subject. No referenc 
is made to the work of Newton Friend and others 
on corrosion, but everything of a practical natur: 
seems to be noticed, from the effects of tantalum 
on intergranular corrosion to illustrations of stainless 
steel effects in Chrysler buildings and in cocktail bar.. 
In this typically American volume of nearly 80) 
pages, no time is lost in getting down to facts. A start 
is made with an intimate photograph of the Brearle, 
brothers at home, but by page 18 we are delving int» 
microstructure. The book is a collective effort b 
American technologists, and much of the information 
in it qualifies it for a place in all libraries which claim 
to be up to date. Only one quarter is taken up with 
production and processes, the arc welding of the 18-8 
type of stainless steel being an example of the processes 
dealt with. Then follow a series of chapters on those 
properties which have a bearing on practical applica- 
tions, and finally, there are a further 200 pages or so 
on the special requirements of the consuming industries, 
such as the chemical, pharmaceutical, automobile, ani! 
building trades, this latter portion giving the book its 
original character. Occasionally, the survey, in its eage: 
ness to include everything, wanders into the field ot 
stainless alloys, the properties of Stellite, which is in no 
sense a steel, being described in detail. Indexing is ver) 
thorough, and a long list of trade names of products 
classified under the chemical symbols for their compo- 
sition serves to reduce the chaos that has arisen with 
the large number of such names with which commerce 
has to contend. To all engineers the book should prove 
invaluable ; if only as an indication of how far these 
matters have been carried in the United States. 





The art of soldering appears to have been introduced 
in late Roman times. Pliny refers to two compositions 
of solder which were in common use, namely “ tertia- 
rium,” consisting of one part of tin to two parts of 
lead, and “‘ argentarium,” containing equal proportions 
of tin and lead. The former was used for soldering 
lead work and the latter for most other operations. 
It is interesting to note, as stated in Solder, which 
constitutes Bulletin No. 2 of the International Tin 
Research and Development Council, Manfield House, 
378; Strand, London, W.C.2, that modern plumbers’ 
solder has practically the same composition as the 
alloy tertiarium, whilst solder having the composition 
of argentarium is still widely employed for many 
purposes. The Bulletin contains 54 pages and includes 
a number of sections dealing with such matters as 
methods of soft soldering, soldering machines for 
cans and boxes, solder in the development and manu- 
facture of the internal-combustion engine radiator, 
soldered joints in automatic telephone exchanges, 
and general uses of solder. In addition, historical 
notes and a bibliography of solders and soldering are 
included. The Bulletin is well written in clear and 
easily-understandable style and contains many excel- 
lent reproductions of photographs and diagrams. 
Numerous hints of a practical nature are given and the 
methods employed for making a variety of joints are 
explained. The editors of the Bulletin are Mr. D. J. 
Macnaughtan, Director of Research to the Council, 
Dr. E. S. Hedges, and Mr. W. R. Lewis. 





Brass is one of the oldest alloys. Herodotus state’ 
that in his time, about 400 B.c., it was preferred to 
gold in several countries of the East for quite ordinary 
purposes, a state of affairs which has long ceased to 
obtain. The alloy of olden times was, however, most 
probably bronze. A pamphlet recently issued by the 
Deutsche Kupfer-Institut, for the enlightenment of 

gineers who require to use brass, entitled Was muss 
be Ingenieur vom Messing wissen? records that the 
industrial manufacture of brass commenced in Germany 
in about the sixteenth century, a date which coincides 
approximately with the starting of the industry in this 
country. The pamphlet is an interesting review in ® 
handy form of the characteristic features of the copper- 
zine alloy ; it indicates the influence of other elements, 
lead, tin, aluminium, iron, nickel, manganese, phos- 
phorus, silicon, bismuth, antimony, cobalt, and arseni: 
upon its physical properties ; and considers the elec- 
trical and heat conductivities of the alloy in different 
conditions. It also covers the manufacture, treatment, 
behaviour, machining, spinning, pressing, &c., of brass 
for a number of industrial and commercial uses. The 
subject matter is accompanied by numerous illustrations 
and diagrams. The pamphlet is published by the VDI- 
Verlag, Berlin, N.W.7, at the price of 2.50 marks. 
Brass is, of course, one of the non-ferrous alloys with 
the manufacture, treatment and behaviour of which the 
Institute of Metals has dealt extensively since its 
inception in 1908, and engineers are aware that they 
have available in its Proceedings a fund of information 
most complete in every respect. 
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MESSRS. GARDNER-DENVER COMPANY, QUINCY, 
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TWO-STAGE WATER-COOLED | 


AIR COMPRESSOR. 


Tue three-cylinder single-crank air compressor is | 
a compact and useful machine. An account of anj 
air-cooled compressor of this type will be found on 
page 554 ante. The above illustration shows a water- 
cooled machine of the same class by a different maker. 
This was made by Messrs. Gardner-Denver Company, 
Quincy, Illinois, U.S.A., and the size represented has 
a capacity of 115 cub. ft. of free air per minute at a 
pressure of 100 Ib. per square inch when running at 
870 r.p.m. It will be recognised that the machine is 
driven directly by an electric motor. This has a rating 
of 25 h.p. at 40 deg. C. and has its rotor mounted on 
the crankshaft, the stator being bolted to the casting 
forming the compressor crank-case. The crankshaft is 
carried in Timken tapered roller bearings, and in the 
larger sizes of machine there is an additional ball bearing 
external to the rotor and situated in the stator cover. 
The compressor cylinders are bolted to the crank-case 
and are flanged at the outer ends to take the head and 
valve chambers. These are unusually deep and are 
very completely water-cooled, the water spaces being 
in direct communication with the cylinder jackets. In 
the machine shown the two low-pressure cylinders are 
each 6 in. in diameter, and discharge the air to the 
intercooler at a pressure of 28 lb. per square inch. 
The high-pressure cylinder, which is the vertical one, 
is 4 in. in diameter. The normal delivery pressure 
is, as already stated, 100 lb. per square inch, but the 
machine can be run at 125 lb. per square inch, with a 
slightly decreased output and a slightly increased 
horse-power. The stroke is, of course, the same for 
all three cylinders, viz., 5 in. 

The low-pressure cylinders discharge into the inter- 
cooler seen to the right of the photograph. This has 
& cast-iron body and bronze tubes. The circulation 
is through one half of the tubes with return through 
the other half, the back tube plate being of the box 
type. The whole tube assembly may, therefore, be 
removed as a unit, and expansion is automatically 
provided for. The suction and delivery valves are 
arranged side by side in the cylinder heads and are 
accessible through covers. The valve discs are of the 


ring type with volute springs and air cushions. The 
suction inlets are provided with air filters. Automatic 
unloading gear is fitted to all the suction valves. This 


is operated by the pilot-valve device seen between the 
two air filters. The suction valves are held open 
during the unloading period so that a vacuum is not 
formed in the cylinders, and the compressor runs at a 
constant speed. When only intermittent demands 


are made on the air receiver, a dual-control device is 
fitted which gives a choice at will, whilst the com- 
pressor is running, of automatic start-and-stop or 
control. 





constant-speed Lubrication of the main 





bearings and big-ends is effected by a pump situated in 
the crank-case and driven by eccentric from the crank- 
shaft, the remaining parts being splash-lubricated. 

It may be noted that this type of compressor is also 
supplied arranged for Vee-belt drive from an engine 
or motor, or for drive by a coupled motor. For 
situations where water is scarce, the machine is also made 
with air cooling equipment consisting of a combined 
radiator and air-cooled intercooler enclosed in a single 
housing. Both are cooled by a fan mounted directly 
on the end of the crankshaft. The cylinder-cooling 
water is circulated through the radiator by a pump 
belt-driven from the fan hub. The air between the 
stages is passed through the air-cooled intercooler. 
When an after-cooler is required, to get rid of moisture, 
this consists of a cast-iron casing containing bronze 
tubes and forged bronze tube plates. The air is circu- 
lated through the tubes and water outside them. The 
compressor is made in five capacities, the three larger 
of which have four low-pressure cylinders and two high- 
pressure ones. The capacity of the largest machine is 
360 cub. ft. of free air per minutes at 100 lb. per 
square inch and 870 r.p.m.; about 83 h.p. is required 
for this output. The capacity figures here given are 
at sea level, the corresponding figures at an altitude of 
10,000 ft. above that level being 111 cub. ft. for the 
machine illustrated and 349 cub, ft. for the largest 
machine, the horse-power required being, of course, 
reduced. The volumetric efficiency is hardly affected, 
whereas, as is well known, it falls off very rapidly with 
single-stage compressors at high altitudes. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Presidential Address by Coto®et A. E. Davipson, 
D.S.0., A.D.C.* 


(Concluded from page 535.) 


Once transport is available, the desire to increase 
its speed becomes paramount and a mode of transport 
which is outclassed in speed is liable to fall into disuse, 
as happened in the case of road transport a century 
ago on the advent of its faster rival the train. Increased 
speed, however, is attained at the expense of a greater 
expenditure of power, generally accompanied by 
higher fuel costs and increased wear, with its attendant 
tendency to decreased reliability and higher mainten- 
ance costs. Up to a certain point, speed has been 
increased almost entirely by the use of greater power, 
and the increased fuel cost has been largely offset by 
improving the efficiency of the power unit. Thus in 
the case of marine steam engines, while the fuel con- 
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| sumption per shaft horse-power-hour was of the order 
| of 4-0 Ib. of coal in 1860 and 2-0 Ib. in 1892, a con- 
| sumption of the order of 1-0 Ib, of coal is now obtain- 
able, equivalent to 0-7 lb. of oil. This is reduced 
further to 0-6 lb. of boiler oil (including consumption 
for auxiliaries but not hotel services) in the case of 
large modern liners. For motor ships the correspond- 
ing figures vary from 0-4 lb, to 0-35 Ib. of Diesel oil 
per shaft horse-power-hour. 

In order to obtain really high speeds, mere increase 
of power becomes impracticable, as the resistance to 
the path of a body of a given shape through air and 
water increases as the square of the speed, while the 
power required increases as the cube. The wise 
engineer therefore bows to nature’s law by so forming 
the shape of his vehicles or craft that they offer the 
minimum of resistance compatible with compliance 
with his objective. The phenomenal advance in speed 
recorded during this last quarter century has been 
mainly due to the intensive development of aircraft, 
largely as a result of research on models and in wind 
tunnels. The results of this research have also made 
possible the most recent advances in speed of other 
forms of transport. 

I begin my illustrations of progress in speed by one 
that interests us all, the achievements of the human 
machine. Table III, page 623, gives recognised record 
speeds attained by man on land, i.e., through air and 
through water. His unaided speed through these 
two media is compared with the speeds attained with 
the assistance of mechanical devices, the bicycle and 
the skate on land and a sculling boat through water. 
As “ even time,” i.e., 100 yards in 10 seconds, is a well- 
known measure of man’s speed; the rates per hundred 
yards have been indicated in all cases. 

Points to note are that at a distance of 12 miles, 
man’s running speed is only half his maximum, and 
that the mechanical devices on land do not increase 
his maximum speeds very appreciably, but they enable 
him to maintain those speeds for far longer periods. 
In order to attain a really high speed on a bicycle man 
would have, to reduce his air resistafce, but he is awk- 
wardly shaped for streamlining. By riding in the 
turbulent air filling the space behind a shield carried 
on a motor cycle in front of him, he has increased his 
speed from 21 to 76 m.p.h. The sculling boat provides 
an exceedingly good streamlined form, and in the . 
aquatic records speed is consequently increased more 
than threefold. 

Figs. 5 to 8, page 622, illustrate the increase of speed 
during the present century for-motor cycles, motor cars, 
sea craft, and air craft. In each case the recognised 
world’s records are shown. As these are all short 
bursts over relatively very short distances, the dia- 
grams include graphs of records or speeds over con- 
siderably longer distances, so as to show that speed 
tells on machines as well as men. Fig. 9, page 623, 
indicates how motor car speed records fall with increas- 
ing distance. The increase of speeds during this century 
is remarkable in all cases. One of the reasons why aero- 
nautical development has stimulated progress in other 
directions is that the aeroplane hes provided its rivals 
with engines more suitable for high speeds. An 
important feature of these diagrams is that they indicate 
that a relatively short time elapses before world records 
become normal speeds of travel. For instance, prac- 
tically every motor car and long-distance motor coach 
built to-day can be tuned up to exceed that once 
coveted goal of a mile a minute, the world’s record road 
speed of 40 years ago, and to maintain such a speed for 
considerable periods, Many aeroplanes to-day can fly 
regularly at a speed of 200 m.p.h., which is higher than 
the world’s record only 14 years ago. No graphs have 
been shown for rail transport, Railways are strictly 
governed by considerations of the safety of their 
passengers and the preservation of their tracks. Had 
they been prepared to turn their lines into racing 
tracks no doubt phenomenal speeds could have been 
attained. Landmarks may, however, be mentioned. 
A speed of over 60 m.p.h. was attained on the Grand 
Junction Railway in 1839; 100 m.p.h. was exceeded 
on the G.W.R. on the Plymouth-Paddington run in 
1904; and 112 m.p.h. has been achieved this year by 
Mr. Gresley’s “‘ Silver Jubilee ’ steam train. 

Up to the year 1914 or so it was sometimes made a 
condition in motor races that competitors must have 
a minimum frontal area, normal to the centre line. 
Fig. 10, page 623, shows diagrammatically the disturb- 
ance of the lines of flow caused by a circular dise placed 
normal to the path of a fluid in motion, while Fig. 11 
shows the relative sizes of a streamlined body and a flat 
dise offering the same resistance in a stream of air 
normal to their frontal surface. This will make it clear 
why the successful attempts to obtain the highest speeds 
have been directed to decreasing the head resistance 
rather than increasing the power. 

The motor-cycle is limited by definition to a machine 
whose engine does not exceed 1,000 c.c. capacity. 
This makes its recent performances the more creditable, 








as the other forms of transport have never been limited 
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in engine size, and the latest holders of the world’s | resistance curve is a measure of the brake horse-power | increases can be expected, despite increase of power, 


land speed records have employed an engine of 36 litres 
capacity developing over 2,000 brake horse-power. A 
little streamlining of frame members, engine, &c., has 
proved possible on the motor-cycle, and riders have 
been provided with specially shaped crash helmets and 
back pads resembling fins so as to reduce drag. The 
power developed by a 150-m.p.h. record breaker was 
of the order of 90 brake horse-power. As, however, a 
rider and cycle could be tested complete for the most 
















| available for acceleration at any speed. Full use of | 
this power would lead to wheel spin and tyre failure. | 
The engine of the 300-m.p.h. record winner of 1935 | 
developed 2,060 brake horse-power at 3,480 r.p.m., 
when the car touched its peak speed of 308 m.p.h. | 
To achieve this speed with the same power, the equiva- | 
lent head resistance of the 1928 car must have been | 
reduced by some 8 per cent. To reach the next step | 
of 350 m.p.h. the alternatives are to reduce still further | 


as the resistance to the passage through water can only 
be decreased fractionally. Fig. 7 must be considered 
as rather a general indication, since the actual speeds 
have been affected by conditions of loading. For 
instance, the highest speeds of the destroyer class were 
not made by vessels in fighting trim. Many of the 
larger naval vessels are much faster than the Atlanti 
liners. The highest speeds of all have been made by 
vessels with step bottoms, by means of which the 
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favourable contour in the latest wind tunnel, finality 
has not been reached, Many standard high-power 
motor-cycles of to-day can be tuned up to lap the 
track at 100 m.p.h,, a speed which would beat the 
world’s record prior to 1920. 

The motor-car speec records made prior to 1914 
were with vehicles in which but little attempt was made 


to reduce head resistance by the correct shaping of | 


the body, and those prior to 1919 were made with 
engines primarily of motor-car type and size. When, 
however, larger aero-engines became available, they 
were used to provide the greater power required. 
records up to a speed of 200 m.p.h. have been made on 
surfaces prepared by man on road or track; the 
higher speeds on natural surfaces 
salt pans. Fig. 12, page 623, the 


shows horse- 


power available and the resistances to be overcome | 


during the run of the 200-m.p.h. record winner of 
1928. The brake horse-power was 873 The vertical 
distance between the brake horse-power curve and the 


The | 


sandy shores or | 





head resistance or to utilise an engine of over 3,000 
brake horse-power. 

At these high speeds the tyre probably sets the 
| greatest problem. The centrifugal force on the treads | 
when the wheels are revolving at 2,700 r.p.m. at a} 
road speed of 300 m.p.h. is so high that their thickness 
| has to be reduced to under } in., thus leaving very 
little margin for wear. Centrifugal force at 300 m.p.h. | 
increased the wheel diameter by about 1} in. Wear} 
is unimportant on the sandy or salty surfaces which | 
have been used in recent records. Wheel grip is not 
controlled by the tyre slipping on the surface, but is 
limited by the rolling of the granules of the surface over | 
one another. It is therefore possible to reduce the | 
tread to a mere film, which materially reduces the 
centrifugal-force effect. From test-bench results the | 
tyre temperature may rise as much as 72 deg. F. | 
per minute. 

In the case of sea craft, the speed of displacement | 
ships has gone up steadily but slowly. No spectacular 





| compression 


bulk of the hull is lifted out of the water when in motion 
In the case of the aeroplane, whilst the most suitable 
sections for struts, stay wires and wings were S00! 
settled by research, the early flying machines wer 
only streamlined as to components and not as entities 
Subsequent development has remedied this, and many 
fast aeroplanes now closely resemble a bird, especially 
those machines which have a retractable undercarriage 
stowed away, as a gull withdraws its feet under the 
shelter of its feathers in soaring flight. Nevertheless, 
despite aerodynamic research in wind tunnels, it would 
not have been possible to achieve the high speeds of 
to-day without a large increase in power output of 
the engine. Whilst rotational speeds have increased, 
the most potent factors have probably been the intro 
duction of the supercharger and the production of fuels 
of high octane values which permit the use of higher 
ratios. Production aero-engines which 
had till recently brake mean effective pressures of 
140 Ib. to 150 Ib. per square inch, using aviation-type 
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spirit, now have brake mean effective pressures as high | 22 knots. Thus doubling the power and fuel con- with increased speed; the rate of wear at 30 m.p.h. 


as 160 lb. to 180 Ib. per square inch on fuel having 
an octane number of 87. A sleeve-valve type in 
service is rated at 220 lb. per square inch. 
with an octane number of 100 is made available, these 
brake mean effective pressures are expected to rise 
some 2 per cent. 
brake mean effective pressures of 250 lb. to 300 lb. 
per square inch. 

In the case of the railway train little attempt was 
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| sumption only adds 4 knots to the speed. 


| is plotted as unity. It should be noted that even a 


I will now refer briefly to the increased wear and | moderate rate of increase in speed from 30 m.p.h. to 





rates of retardation. 
| braking as to acceleration. 
Table IV. 
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has, however, instigated experiments in wind tunnels 
on which he has based the shape of his fastest trains. 
The front of the engine, like the front of the fastest 
racing car, takes the form of a horizontal wedge rather 
than that of a vertical one, and there are practically 


all the wheels of motor vehicles has not only added 
greatly to their rate of retardation, especially when 
the coefficient of friction of the road surface is low, 


TABLE III.—Man’s SPEEDS oN LAND AND WATER, ALONE AND ASSISTED BY MECHANICAL DEVICES. 
The figures in italic gives the times required to cover 100 yards. 






































} Running. | Skating | Cycling (unpaced). Cycling Swimming. Sculling* 
| onice: | (paced) : time 
Distance. | | time | | time per 
Record Time per | per Record | Time per er Record Time per 100 yards 
Times, | 100 yards. | 100 vards. Times. 100 yards. | 100 yards. Times. 100 yards. P 
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* Based on record times on Henley course. 


+ Based on metric records. 
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fuel consumption is indicated by the following per- 
formance figures for a certain ship : 


a vl Ks ss bin M4 
Knots, fo. Knots. Tons. 
15 | 65 | 19 11 
16 74 j 20 133 
17 &5 21 159 
18 100 | a 


no excrescences or discontinuities on or between coaches. 
Increased speed is not achieved merely by a propor- 
tionate increase of power. The rate of increase of 
Perhaps the most striking illustration is afforded by 
a twin-screw turbo-electric ship. One turbo-generator 
will drive the ship at 18 knots, whilst the two generators, 
each giving the same power, will only drive it at 


+ Based on record speed of 76-28 m.p.h. for one hour. 


| but has added enormously to their life. The two 
| following examples illustrate the incidence of wear 
| with speed. The fast light motor van of to-day 
| achieves its speed through its lightness. In addition 
| to a reduction of scantlings throughout, brake linings 
| have to be made thinner. The penalty is that renewals 


us | become more frequent. An average figure would be 


levery 8,000 miles, as against every 40,000 miles on 
| heavier lorries and motor coaches. High temperature, 
| which again is increased by heavy retardations at 
| speed and high rubbing speeds whilst descending hills, 
| are the greatest enemies of the life of brake linings, as 

is indicated by the following test on modern brake- 
| lining material : 


Constant drum temperature, Life of lining, b.h.p.-hours 


deg. F per cub. in. of brake lining. 
250 130 
500 800 


Fig. 13 shows the increased rate of wear of tyres 


When fuel | decreased life which speed entails. The increase in 
average speeds of road motor vehicles, whether for 
[racing or for normal travelling, has only become | car a tyre more suitable to the speed and horse-power 
Racing engines already run with | possible and safe as a result of correspondingly increased | would naturally be selected, thus moving the curve 
Wear on tyres is due as much to| bodily to the right 
This will be clear from | 
The successful application of brakes to 
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| 50 m.p.h. doubles the rate of wear, whilst a racing speed 


| of 100 m.p.h. increases it twenty-fold. For a faster 


without greatly altering its 
characteristic. 
Enough has been said on the subject of transport 
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alone to show how many avenues there are for adven- 
ture. There are old industries to be rejuvenated, new 
ones to be matured, and unknown ones to be founded. 
The mechanical engineer is required in all this work— 
but not alone. The days are long past when he can 
stand, let alone progress, on the results of knowledge 
gained in his particular sphere alone. We need the 
help of the scientist, of the metallurgist, of the chemist, 
and of those whose study is mankind. So far as its 


TABLE 1V.—Rates of Retardation and Acceleration on 
Road and Rail. 











Rate of 
Retarda- 
Class of Vehicle. tion on Rate of Acceleration, 
Braking, ft. per sec. per sec. 
ft. per sec. 
per sec. | 
} Oto50 Best 
m.p.h. accelera- 
tion. 
Touring cars in first- Average 3-0 4-0 
class order. Aver- Fastest 6-0 7-3 
age of tests over Slowest 1-8 2-4 
pas. four years 
(four-wheel brakes 
in all cases) 2 
Older type touring Difficult 
cars with two-wheel to exceed 
brakes ys | all 12 
Modern 3-ton lorry 
Modern motor bus or has to 22 
motor coach ‘ 





be obtained when the 
road surface is of the 





Note.—({1) The above figures can only 
coefficient of friction between tyre a 
order of unity. 

(2) At a rate of acceleration of 4 ft. per second per second a 
speed of 30 m.p.h. is attained In 11 seconds after starting and 
a speed of 60 m.p.h. in 22 seconds. The fastest touring car in 
the above tests reached a speed of 60 m.p.h. in 13-2 seconds. 
The high rates of retardation obtained with motors cars are 
only possible because the passengers are seated, facing the 
direction of travel. They would be impracticable on trains, 
where passengers move about and partake of meals. 


financial resources have admitted, the Institution has 
led the van in mechanical engineering researches. 
There is room, however, for much more applied research, 
that is, research into the application of new discoveries 
to the everyday requirements of the people, and the 
Institution is doing what it can in this direction by 
endeavouring to co-ordinate mechanical engineering 
researches at Universities and assisting the approved 
work of individual workers. 

It must not be forgotten that many old inventions 
discarded as useless failed at the time either for want 
of suitable materials, suitable methods of manufacture, 
or because the applications to which they might be put 
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had not become world needs. The automobile industry 
affords many illustrations. Several new ideas in the 
design of transport vehicles have been antedated by 
patents fifty or even more years old. Great credit is 


due to men who have the insight to recognise the | 
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appropriate moment to revive the ideas and put them | 


to new uses, A good example is the modern applica- 


tion of Féttinger’s early patents to hydraulic couplings | 


and hydraulic torque converters. 
Whilst it is most desirable to keep ourselves fully 
acquainted with progress made abroad, where massed 


research is proceeding apace, we should not forget | 


that ours has been well described as an inventive 


nation. In many cases where we have been told that 


the answer to some current engineering problem can | 
only be found by combing foreign patent specifications | 


and paying royalties for the privilege of manufacturing 


under them, the real solution has been on our own door- | 


step, had we been courageous enough to rely on our 


own inventors. As a recent example of this I may 


refer to the high-speed compressicn-ignition or Diesel | 


engine as employed to-day for heavy road transport. 
Whereas in the past manufacturers have spent a con- 
siderable part of their energies trying to perfect foreign 
engines, to-day 97 per cent. of such engines are based 
entirely on British patents and British practice, while 
at least twenty Continental firms are manufacturing 
under British licences. 

Finally, although this address is intended primarily 
as a call to adventure on the material side of our pro- 
fession, we must not forget the human element. During 
the address | have from time to time pointed out that 
the machine is but the complement of man. I would 
refer you to the advice given to the guardian of a young 
man over a century ago by Thomas Telford, to whose 
inspiration the leading technical institutions of to-day 


owe their spiritual charter of conduct. He recom- | 


mended apprenticeship to a profession in order that the 
young man might learn the character of the materials 
to be employed aid the nature of the workmen. This 
advice still holds good to-day. We must never neglect 


the study of our fellow men, whether our artificers, our | 


operators, or those who will receive and work our 
products. 

The examinations which qualify for membership of 
the Institution do now to some extent indicate what 
I mean by this. My intentions would be clearer if a 
small change were made in the title and scope of the 
section which is taken latest in the career of an entrant. 
The examination is divided into three parts which are 
intended to show also the periods of a young engineer's 
life at which he should study the respective subjects 
with greatest profit. First comes general knowledge, 
usually taken in schooldays; then comes a choice of 
engineering subjects, best studied just after, before, or 
during the years of apprenticeship at a trade; and 
finally there comes economics, which follows as a result 
of taking broader views of management. I would like 
to see this subject of economics humanised, and treated 
so as to include the reactions of man to man. The 
examinations, which are intended primarily to act as 
marking posts along the path which technical education 
should follow, instead of being grouped as now in the 


order :—(a) General knowledge ; (+) Essential technical 
subjects ; (c) Economics ; would then be re-arranged as | 
follows :—(a) Foundations ; (6) Fundamentals ; (c) Fel- 


lowship with fellow men. We often deplore this robot 
age, but are we doing enough to keep alive the soul of 
man? Let us not go down to posterity as raisers of 
robots and slayers of souls. 








DISTRIBUTION BOARDS WITH HIGH- 
RUPTURING CAPACITY FUSES. 


Tue low-resistance high-rupturing capacity fuses, 
which have for some time been manufactured by the 
English Electric Company, Limited, Queen’s House, 
Kingsway, London, W.C.2, consist essentially of 
silver wire elements, each of which has a short central 
section, with reinforced end loops. The elements are 
contained in a steatite body with two or more parallel 
axial holes, with quartz filling, there being one or two | 
elements in each hole, the total number depending on | 
the rating of the fuses. The cartridge is fitted with | 
inner and outer end caps. The inner end cap is 
cemented to the body, while the outer end cap is pressed 
on to the inner end cap. Copper connection tags are 
riveted and sweated to each end of the cartridge so 
that the latter can be secured to the contacts of a| 
porcelain carrier by set-screws. 

The rating of the fuse is determined by the length 
of the gap and diameter of the centre wire, while the 
reinforcing loops reduce the overall resistance and 
enable the temperature rise to be kept below the limits 
laid down in the British Standard Specification, 
i.e., the temperature rise on full load does not exceed 
60 deg. C. above ambient. Furthermore, the fuses 





will carry 1-6 times the rated current for more than 
30 minutes and will interrupt | -9 times the rated current 





| 
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in less than 30 minutes. The standard 660-volt|so that the whole unit can be rotated into position 
alternating current range of fuses has a rupturing | using the bottom fixing bolt as a pivot. This enables 
capacity of not less than 25,000 kVA. When a short- | boards to be built up on the unit principle and to be 
circuit occurs, the metal in the centre volatilises and | extended on an existing framework. The outgoing 
the intense heat and turbulence of the resulting arc contacts are placed vertically one above the other and 
cause a thermo-chemical reaction to take place| the clamped connectors can be arranged so that any 
between the vaporised metal and the quartz filling, so | phase can be connected to any downcomer rod, while 
that a solid non-conducting core having a breakdown | the position of the rod itself is determined by the dis- 
value of more than 5,000 volts per inch is formed and | position of the tails inthe box. Any tail can therefore 
the interruption of the circuit is ensured. | be connected to the correct rod without crossing over 
The complete fuse thus formed has been utilised for | another, and the rod in turn can be connected to the 
some time on a number of different patterns of distri- | fuse controlling its particular phase. 
bution board, the latest of which is known as the Univer-| In practice, this operation is carried out by removing 
sal type. One unit of this is illustrated in Fig. 1,/the front half of the dividing box, separating the 
and it is primarily intended for sub-stations where space cable out and measuring off the tails against the ferrules 
is at a premium and where wall mounting is essential. | on the ends of the rods. The tails are then cut off 
It is also suitable for use in kiosks. An important|to the correct length and the ferrules are unscrewed 


feature is that the necessity of crossing the cable from the rods and sweated up. The ferrules, with the 





| tails in the dividing box is avoided, and thus the size tails attached to them, are next brought, one by one, 


of that box can be reduced toa minimum. A standard | to their correct position in the box and the rods are 
three-phase, four-wire feeder unit of this kind, such as | finally dropped, screwed in to them, and secured by 


| that shown in the illustration, consists of a steel rod} lock nuts. This enables the four joints to be sealed 


at the top and bottom by wrought-iron brackets. | it with compound. 
To this rod the three fixed fuse contacts are secured by Another type of board, which has recently been 
brass clamps, the latter being provided with lugs, | designed for use with these fuses is illustrated in Fig. 2. 
so that connection can be made to the "bus bars. | As will be seen, a cable connector chamber is provided 
There are also three similar contacts, which are fitted | at the top and bottom both for incoming and outgoing 
with sockets for the outgoing connections, and a detach- | cables. Alternatively, the incoming cables may enter 
able neutral link. The outgoing cable connections | at the side. The board is therefore suitable for use 
consist of Paxolin insulated copper rods, while the cable | on a ring main which enters or leaves at the top or 
enters through a split dividing box at the bottom, | bottom and in addition to supplying distribution 
which is fitted with a gland and armour clamp. mad boards, can be employed for tapping off to other 
| 
| 


insulated with Paxolin, which is fixed to the wall frame in their final position before closing the box and filling 


this box is separate, all jointing and connecting up| equipment through the side. The outgoing conductors 
can be carried out from the front of the board. are connected to Paxolin-covered copper rods which, 

The outstanding feature of this type of gear is that, | after passing through insulators, terminate in clamp- 
as will be seen, the "bus bars are carried behind the type sweating sockets in the upper or lower chamber, 
insulated supporting rods. Each unit may thus not|where there is ample space for cabling up. The 
only be mounted direct on the wall but can be erected | box is fitted with a spring which ensures that the 
or dismantled without breaking the ’bus bars or dis- | door must be definitely fastened, a feature which is of 
turbing adjacent units. To facilitate this, the set- importance when the box is used in a dusty or damp 
screws by which the "bus bar connections are attached | situation. The door itself has a wedge-shaped handle 
to the "bus bars are locked in the latter, so that there | so that it is pressed firmly against the edge of the 
are no loose details to be taken care of when the unit is | housing and has a light channel section, welded round 
removed. Moreover, the lower fixing bracket is slotted | its periphery, and packed with hemp. 
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THE 
TRANSPORT EXHIBITION. 
(Concluded from page 603.) 


We conclude our account of the newer exhibits 


at the Public Works, Roads and Transport Exhibi- | 


tion by describing, in the first place, some of the 
portable air-compressing plants, then dealing with 


PUBLIC WORKS, ROADS AND 





t+ 


pneumatic-tyred wheels having rear wheel brakes, 
and a sprung drawbar for towing. The compressor 
seen to the right of the illustration, has three 
cylinders arranged radially relative to the crank- 
shaft. Two-stage compression to a normal pressure 
of 100 lb. per square inch is provided for by two 
| low-pressure cylinders, each 5} in. bore, and one 
high-pressure cylinder of 44 in. bore, all having a 








3. 49. 
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some municipal vehicles, and finally with miscel- | 


laneous plant. 

A new portable air-compressing set was shown 
by Messrs. The Lead Wool Company, Limited, 
Snodland, Kent. This has a capacity of 130 cub. ft. 
of free air per minute at 950 r.p.m., and the com- 
pressor is air cooled. 
duced in Fig. 49, above, and from this the general 
assembly and the construction of the under-carriage 
can be made out. The wheels have solid rubber 
tyres, but the machine can also be supplied with 


A photograph of it is repro- | 


250-Cus. Fr. PortTaBLE Two-Stage Arr Compressor ; Messrs. HOLMAN BROTHERS, LIMITE D 


stroke of 5 in. An intercooler of the air-cooled 
radiator type with removable elements is arranged 
to cool the air between the low- and high-pressure 
cylinders. The cylimders and heads are provided 
with cooling fins. The valves are of the low-lift 
type and are stated to be practically noiseless in 
operation. From the disposition of the covers in 
the illustration it will be seen that they are readily 
accessible. Forced lubrication is provided for the 
moving parts. The compressor is coupled to the 
engine by an automatic centrifugal clutch which 
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allows the engine to start up under no-load and 
engages when it has reached a suitable speed. An 
alternative fitting is a clutch of the fluid-flywheel 
type. An automatic unloading device is fitted 
which reduces the engine speed after unloading. 

The engine is of the Lister Mark 27, cold-starting 
Diesel type, with three cylinders of 4} in. bore by 
5} in. stroke. It develops 27 h.p. at 1,000 r.p.m. 
and at full load the consumption is 0-46 lb. of oil 
per brake horse-power hour. A Bosch fuel-injection 
system is fitted. The governor is of the centrifugal 
| type and controls the constant-stroke fuel pump by 
|a by-pass device. Forced lubrication is provided 
to all parts of the engine except the small-end 
bearings which are splash lubricated. The oil 
circulation is maintained by a submerged gear- 
pump. The consumption on full load is 0-003 pint 
per brake horse-power hour. A radiator of the gilled- 
tube type is fitted at the drawbar end of the machine, 
the cooling water being pump circulated. A silencer 
is fitted on the engine exhaust manifold and air 
filters are provided for both engine and compressor. 
The air receiver and fuel tank are mounted at the 
compressor end of the machine outside the canopy. 
The receiver is constructed for a test pressure of 
200 Ib. per square inch, and is fitted with a cleaning 
handhole, relief valve and five outlet cocks. Another 
new exhibit shown by Messrs. The Lead Wool 
Company, Limited, was a twin-barrel test pump 
primarily designed for use in laying water mains, 
it being held that a single-barrel pump, of a size 
suitable for applying the test pressure, does not fill 
the main quickly enough. One of the barrels of 
the new pump has a bore of 2} in. and is intended 
for filling the main up to the necessary initial 
pressure. The second barrel has a bore of 1} in., 
and is employed alone to obtain the final testing 
| pressure. Either barrel can be brought into opera- 
| tion instantly, so that no time is lost in the change- 
}over. The pump is normally mounted on a tripod, 
| under which a bucket, &c., can be placed, but it can 
| also be mounted upon a tank to form a self-contained 
|pumping unit. A display of pneumatic tools, 
| testing equipment and jointing material was also 
| made. 
A 110-cub. ft. two-stage Diesel-engined portable 
| air compressor was shown by Messrs. Air Pumps, 
| Limited, Emerson-street, London, 8.E. 1, together 
with a 63-cub. ft. single-stage petrol-engined light- 
weight portable compressor, a small air-cooled 
compressor set for tool operation, paint spraying, 
mains ‘testing, &c., concrete breakers, and a pneu- 
matic trench pump. 

As was to be expected from their pioneer work 
in the compressed-air industry, Messrs. Holman 
Brothers, Limited, Camborne, showed a compre- 
hensive range of pneumatic tools, rock drills, and 
so forth, the first-mentioned class including a road 
ripper fitted with a silencer, which is claimed to 
| effect a reduction of at least 60 per cent, in the total 
| noise produced, without loss of either speed or 
| power. A portable electric hoist and drill-sharpen- 
|ing equipment were also displayed. The largest 
|exhibits were three different types of portable air 
compressor, of which that illustrated in Fig. 50, 
on this page, is a new development. This machine, 
the Holman * T.25.D” compressor, has a piston 
displacement of 250 cub. ft. per minute at a speed 
of 950 r.p.m., and the delivery pressure is 100 lb. 
per square inch. The compressor is of the two- 
cylinder two-stage type, the cylinders having dif- 
ferential trunk pistons. The first stage of com- 
pression takes place above the pistons, the annular 
space below them forming the high-pressure cylinder. 
The diameters are 7} in. and 5} in., respectively, 
and the stroke is 5} in. The whole of the valves 
are of the automatic plate type. It will be noticed 
that an air-cooled intercooler is provided between 
the stages. This has independently-removable 
elements and is fitted between the engine and the 
compressor, an arrangement which permits a short 
and direct discharge from the high-pressure cylinders 
to the air receiver, of 8} cub. ft. capacity, at the 
rear of the machine. The intercooler elements 
are cooled by a blast from a powerful fan. The 
cylinders are water-cooled, circulation through the 
jackets being effected by a pump driven from the 
engine. This dual method of cooling has been 
found to be thoroughly satisfactory from the point 
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of view of efficiency, low discharge temperature | 
and lubrication. The power absorbed by the| 


compressor at a pressure of 100 lb. per square inch, 
is 49 brake horse-power, including the intercooler 
friction. 

A Dorman-Ricardo type 4.R.B.L. Diesel engine 
is provided. It has four cylinders, each 4} i 
bore by 7 in. stroke, and develops 58 brake horse- 
power at 950 r.p.m. The fuel consumption, when | 
the air compressor is running at a pressure of 100 Ib. | 
per square inch, is 2} gallons of oil per hour. The 
fuel tank, situated above the air-receiver, holds | 
26 gallons. A removable unit radiator is fitted 
at the front of the machine. The engine can be 
started from cold and the usual unloading devices are 
fitted. The chassis is constructed of joists, and is, 
for the most part, welded. It is mounted on four | 
steel wheels the front pair of which swivel. The | 
machine weighs about 7,280 lb., and thus is only 
slightly heavier than a single-stage set of the same 
capacity. Of the other two portable compressors 
shown, the Holman “ H.L.C.D. ”’ type is noteworthy 
as being light and compact for its output. The 
piston displacement is 80 cub. ft. per minute, with 
a speed of 1,560 r.p.m., and the delivery pressure is 
100 Ib. per square inch. The compressor is of the 
‘ rotary-piston * type, and has three cylinders, each 
5 in. bore by 14 in. stroke. It is driven, through 
a hydraulic coupling, by an Ailsa Craig “ C.F.2° 
Diesel engine. This has two cylinders and develops | 
23 brake horse-power at 1,560 r.p.m. The fuel} 
consumption is 0-75 gallon per hour at full load. 
The hydraulic coupling enables the engine to be 
started light and to pick up the load as the speed 
increases. The machine weighs 2,660 lb., and as the | 
chassis is provided with two large pneumatic-tyred 
spring-mounted wheels, it has a high degree of 
mobility and is particularly suitable for work in 
places otherwise difficult of access. 

In view of the increasing use 
ignition engines for shovels, rollers, and other plant | 
formerly driven by petrol and paraffin engines, it 
is not surprising to find the same tendency in por- | 
table compressor sets, and evidence of this has been | 
given above. For some time, Messrs. Reavell and | 
Company, Limited, Ranelagh Works, Ipswic h, have 
been making portable sets with Diesel engines as | 
alternatives to those with petrol-engine drive, and 
one of these, of 118 cub. ft. per minute piston 
displacement, was described and illustrated in 
ENGINEERING, of September 1933 (vol. cxxxvi, | 
page 330). A set of generally similar characteristics, 
but of larger size, displayed on Messrs. Reavell’s 
stand, is shown in Fig. 51, Plate XLII. The com- 
pressor, which has a displacement*of 148 cub. ft. 
at the designed revolutions of 1,000 per minute, is 
capable of operating four heavy concrete breakers, 
and is of the makers’ vertical single-acting type, 
with cylinders of 6 in. bore and 4} in. stroke. It 
is completely water-jacketed and has a removable 
cylinder head, mechanically-operated suction valves, 
and forced lubrication to the bearings, which are 
adjustable and lined with white metal. The crank- 
shaft and connecting rods are of steel, drop-forged. 
The gudgeon pins are of hardened steel, working in 
bronze bushes, and the pistons of cast iron, with 


of compression- 


99 


“ms 


three rings, one of which acts as an oil scraper. A 
suction air filter is fitted to the compressor inlet. 
The engine is a four-cylinder, four-stroke model, 


of 34 b.h.p., made by Messrs. The National Gas 
and Oil Engine Company, Limited, and has cylinders 
44 in. bore and 6 in. stroke. A centrifugal pump 
on the engine circulates cooling water in a closed 
system, first through the compressor jacket, and 
thence to the engine jacket, this arrangement giving | 
the most suitable tenperatures for both engine 
and compressor. The tubular radiator, mounted 
in front of the engine, is made in sections, so that a 
damaged section can be removed for repair while 
the plant continues in operation with the remaining 
sections. Forced lubrication is provided to the 
engine bearings, and the standard equipment 
includes governor, fuel pump with self-cleaning 
atomiser, air strainer, and silencer. The engine is 
connected to the compressor by an automatic 
centrifugal clutch, which engages at about half 
speed. Thus the engine can be started by hand, 
or can be run at an idling speed while adjustments | 


when the unloader comes into action. 


| light N.R.D. type which can be attached directly 


| pressor sets, one of which, known as Model 105, 
| illustrated in Fig. 52, Plate X LIT. 


| without 


and ground, acting on case-hardened seats. 


sections, consisting of finned seamless copper tubes 
of sectional construction, and is cooled by a separate 


engine and compressor are fitted with air cleaners. 
The connection between engine and compressor is 


clutch, operated by hand lever, which enables the 
engine to be started light from cold by means of | 
an ordinary starting handle and brought up to 
speed before 
enclosed centrifugal governor controls the engine | 
speed, and acts by regulating the stroke of the | 
fuel 
an automatic engine control slows down the engine 
| when the compressor is unloaded. 


cylinder two-stage air-cooled compressor, having 
capacity of 210 cub. ft. per minute at 125 Ib. pressure, 
and driven bya six-cylinder Hercules engine. Typical 
examples of the range of stationary two-stage com- 
are made, the compressor being then disengaged. | pressors, which, like the Model 105 portable set, 
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| are constructed at the company ’s works at Fraser- 
and an automatic control slows down the engine | burgh, were also included in the display, together 
The designed | with a wide variety of tools in addition to the well- 
delivery pressure is 100 |b. per square inch. known Boyer riveting hammers. These hammers, 
The unit is mounted on a frame of rolled stee], | it may be mentioned, are made in sizes suitable for 
having four road wheels with solid-rubber tyres | Tivets from ¥ in. to 1} in. diameter, and the full 
and a swivelling front axle. The cable-ope rated | Series was shown on the stand. Pneumatic pile- 


The air supply is regulated by an automatic unloader, | 


| intenal-expanding brakes can be operated from the | drivers, designed to deal either with timber sheeting 


At the rear of the frame is an air | 0r with steel sheet piles, and trench rammers were 


towing lorry. 
having the | among the heavier tools on view. There was also 


receiver with a capacity of 6 cub. ft., 


necessary mountings and four hose connections. | 4 centrifugal sump pump, driven by an air motor, 


The approximate weight of the complete set is| designed to be lowered as a complete unit into 
2 tons 8ewt. A portable compressor of the smaller the trench to be drained, and said to work equally 
size described two years ago, but fitted with a 23-h.p. efficiently, partially or totally submerged. 
Dorman petrol engine, was also to be seen on the! Some of the displays of pneumatic tools and 
stand, together with a range of single-acting vertical | appliances have already been referred to, but 
compressors, comprising two two-cylinder machines | mention may appropriately here be made to that of 
and the four smallest sizes of single-cylinder units. | Messrs. The Climax Rock Drill and Engineering 
In addition, there were typical examples of rotary | Works, Limited, 4, Broad-street-place, London, 
compressors and exhausters, both of the rolling-|E.C.2, as showing a good range of quarry tools, 
drum type patented by Messrs. Reavell, and of the | &c., and stone dressing machinery. Messrs. George 
Cohen, Sons and Company, Limited, Wood-lane, 
London, W.12, showed the Warsop self-contained 
petrol-driven power picks and rock drills described 
earlier in these pages, and the magneto-operated 
self-contained 220-Ib. power rammer manufactured 
by Messrs. Pegson, Limited, Coalville, Leicestershire. 
All classes of contracting are now so extensively 
mechanised that the small contractor, who cannot 
keep a variety of special plant continuously em- 
ployed, may find himself at a disadvantage in 
competing with larger firms. To meet such needs 
of the “general practitioner’’ in public works, 
many modern types of excavator are designed to be 
readily converted to a number of different uses, 
and a new type of machine, in which this principle 
has been carried to unusual lengths, is to be seen 
on the stand of Messrs. R. H. Neal and Company. 
Limited, Plant House, Ealing, W.5. Two of the 
|eleven purposes for which this machine, known as 
the ** Rapid ” excavator, may be employed are illus- 
| trated in Fig. 53, Plate XLII, which shows it 
equipped as a skimmer, and Fig. 54, showing it 
in the form of a continuous bucket line trencher ; 
the other nine variations are a navvy shovel, 
| backdigger, crane, dragline, backfiller, pile driver. 
|mast hoist, grabbing crane, and bucket loader. 
The main frame, carrying the driving motor, which 
may be either a Fordson unit giving 31 h.p. with 
petrol or 24 h.p. with paraffin, or a Lister two- 
cylinder 22-brake horse-power Diesel engine, is 
mounted on independent crawler tracks. To 
facilitate working in a confined space, the main 
structure does not swing, but the boom has a 
traverse of 200 deg., which is found to be sufficient 
for most purposes. The drive is by roller chain 
running in an oil bath, through a differe ntiel gear. 
Three travelling speeds are provided, of 2, 0-8 
and 0-4 m.p.h., respectively, and for trench digging. 


to the frame of the driving motor; tools for use 
with the portable compressor sets were represented 
by the latest model of * John Bull B.A.L.”’ concrete 
breaker. Another firm showing portable air com- 
pressors was Messrs. Lacy-Hulbert and Company, 
Limited, Beddington, near Croydon. These ma- 
chines are compact and handy petrol-engined 
compressors designed for paint spraying, &c. They 
are mounted on a pair of pneumatic-tyred wheels, 
and one example had a free air-delivery capacity 
of 10 cub, ft. per minute, and the other one of 
16/21 cub. ft. An electrically-driven air blower 
was also shown. 

The principal exhibits on the stand of Messrs. 
The Consolidated Pneumatic Tool Company, 
Limited, 170, Piccadilly, London, W.1, consisted of a 
selection of their portable two-stage air-cooled com- 





This set, which 
is driven by a four-cylinder Dorman- Ricardo engine, 
developing 25 b.h.p. at 800 r.p.m., has a delivery of | « 
105 cub. ft. of free air per minute, compressed to | 
100 lb. per square inch, and is mounted on a cast 

steel one-piece frame on four rubber-tyred wheels. 

The compressor has a low-pressure cylinder 8} in. 

diameter and high-pressure cylinder 4} in. | 
diameter, with a stroke of 5 in. The cylinders | 
are ground _ honed, and have detachable heads. 
The four *‘ C.P. Simplate ’’ valves can be removed 
breaking any pressure joints, and are 
designed to be taken apart and reassembled with- 
out the use of a vice or any special tools. The 
valve discs are of alloy steel, heat-treated, tempered 


a 


The air passes from the low-pressure to the high- 
pressure cylinder through an intercooler, behind 
which is a fan driven from the crankshaft by V belt. 


The size of the intercooler is such that the air is| three further auxiliary speeds of 7} ft., 3 ft., and 
cooled practically to the low-pressure intake | 1} ft. per minute. Both tracks may be locked when 
temperature, thus reducing the final discharge | the machine is used as a navvy, skimmer, or back- 


digger. The gears are machine-cut steel, controlled 
by lever and gate. The clutches are of Messrs. 
Neal’s design, Ferodo-lined, and of the external- 
contracting type. 

The boom is of box section, electrically welded. 
and carries a bucket of } cub. yard capacity, arranged 
for reversible mounting, so that the same bucket. 
boom, and arm can be used, by varying the assembly. 
whether the machine is working as a navvy, back 
digger or skimmer. As a crane, again using the 
same boom, the machine has a lifting capacity ot 
30 ewt. The bucket line used in trenching has 
| buckets 12 in. wide fitted with side-cutting teeth 
to give a cut 15 in. wide and 4 ft. in depth below 
the ground on which the tracks are standing. The 
weight with this equipment is about 8 tons, corres- 
| ponding to a ground loading of 94 lb. per sq. in 
With the boom and bucket, in the various combina- 
tions, the weight is about 74 tons. Messrs. Neal's 
|exhibit also includes examples of their “ Rapid ” 
petrol cranes on mobile mountings, and their 
A larger set was also exhibited, comprising a four- | ** Injecto ’’ self-priming pump for contractors’ use, 
a} which is stated to reprime itself automatically as 
| often as may be necessary. 

The display of Messrs. Shelvoke and Drewry, 
Limited, Letchworth, consisted of six freighter 
cleansing vehicles. A rear-loading, movable-floor 


temperature about 200 deg. F. below that obtainable 
with a single-stage machine at the same delivery 
pressure, The intercooler is made in removable 


brazed to bronze tube sheets, which in turn are 
brazed to the headers. The engine radiator is also 


fan, belt-driven from the engine shaft and fitted with 


a tensioning device. The air intakes for both 





through a spring-loaded self-adjusting twin disc 


the compressor is engaged. An | 


pump. An unloading device is fitted, and | 
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15-Cus. Yp. Rear-Loapina Dust Cart; Messrs. SHELVOKE AND Drewry, LIMITED. 





Fie. 56. 500-GaLLON GuLLEY EmpTier; Messrs. TuKE AND Bet, LIMITED. 
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57. }$-Cus. Yop. Loapine SHovet; Messrs. E. BoypeLt anp Company, LiitTep. 


dust-cart of 15-cub. yards capacity is shown in prove a readily manceuvrable machine. Several 
Fig. 55 above. This has a travelling speed of improvements have been embodied since a some- 
20 m.p-h, and a wheelbase of 9 ft. 6 in. with a| what similar machine was shown two years ago. 
turning radius of 16 ft. 4 in. It should, therefore, | The interior of the body is quite smooth, and is thus 





easily kept clean. The floor, of the rubber-belt 
type, carries a vertical travelling barrier which is 


|attached to a wide base and extends to the full 


| 





height of the body, the sides in contact with which 
are fitted with sealing rubbers so that complete 
discharge may be made without dust passing to 
the forward side. The belt and barrier are traversed 
by means of gearing designed to maintain an even 
tension on the belt in both directions of motion, 
and as the belt passes over tubular rollers carried in 
ball bearings and alternative gear ratios are pro- 
vided, manipulation of the movement is easy. Any 
tendency to distort under load is prevented by a 
simple compensating device. The barrier is moved 
forward by stages as the loading continues. When 
the body is full, discharge at the refuse terminal is 
effected by opening the back doors and winding 
the floor towards the rear. The floor is operated 
from the front end of the machine for both move- 
ments. The body is provided with . ventilating 
lights in the roof. A step, concealed when not in 
use, is provided for access to the loading position, 
which affords room in which two men can work 
simultaneously. The door, seen in the illustration 
behind the cab, gives access to a locker for bundled 
paper, &c. A smaller cart of the same design was 
also exhibited. This has a capacity of 10 cub. yards, 
a wheelbase of 7 ft. 3 in., and a turning radius of 
12 ft. 4 in. Among the other exhibits was an 
interesting 8-cub. yd. Chelsea-type, dual-purpose 
vehicle. This machine has an all-steel body with 
hand-operated sliding metal covers contained in a 
detachable superstructure. The removal of this 
leaves the body open for other work than refuse 
collection. 

A neat and compact gully-emptying machine, 
also fitted for street watering and channel washing, 
was shown by Messrs. Tuke and Bell, Limited, 
Carlton Engineering Works, Lichfield. This machine 
is illustrated on Fig. 56, on this page, and as will 
be seen, is mounted on a four-wheel pneumatic-tyred 
chassis. The front part carrying the cab is articu- 
lated, the main weight being distributed over the 
twin-tyred rear wheels. The tank has a total 
capacity of 500 gallons and contains a compartment 
for 175 gallons of clean water and one of 325 gallons 
for sludge. Gauge glasses are fitted to both com- 
partments. The tank is pivoted at the rear and is 
provided with a hinged cover at the rear for dis- 
charge of the sludge when the tank is tipped. The 
tipping gear is of the hand-hydraulic type. The 
gulley suction pipe is seen in the carrying position. 
It is suspended from a light swivelling and balanced 
jib, and can be readily operated by one man. A 
quick-acting valve is provided. The necessary 
vacuum in the receiver is created by a rotary 
exhauster driven from the main engine. A vacuum 
gauge is fitted on the top of the tank. The gulleys 
are sealed after emptying from the clean-water tank, 
which is provided with a discharge valve and a 
length of rubber hose. In order to make the machine 
available for cesspit emptying, the centre partition 
of the tank has a removable plate and the rear 
portion is fitted with inlet and outlet valves, both 
compartments being thus used. For sewer flushing 
or for emptying the cesspool contents, pressure can 
be applied to the tank and the rear outlet valve used 
for discharge. The street-sprinkling apparatus will 
give a spread ranging from about 6 ft. to 35 ft., 
according to requirements. The near-side sprinkler 
head is arranged for channel flushing under pressure. 

On the whole, it would appear that the municipal 
vehicles shown were of standard types, calling for 
little comment. Messrs. Morris Commercial Cars, 
Limited, Adderley Park, Birmingham, 8, showed a 
15-cub. yard refuse collection vehicle; Messrs. 
Dennis Brothers, Limited, Woodbridge Works, 
Woking, had amongst other products a 600-gallon 
gully emptier, a 750-gallon cesspool emptier, and 
two types of refuse collector; Messrs. Vauxhall 
Motors, Limited, Luton, showed a gully and cess- 
pool emptier, and two refuse vehicles; Messrs. 
Scammell Lorries, Limited, 52, High Holborn, 
London, W.C.1, showed refuse collectors of various 
types and a 1,250-gallon street washer, all the 
vehicles being fitted with the Mechanical Horse unit ; 
Messrs. Transport Engineering, Limited, 561, Old 
Kent-road, London, S.E.1, had a refuse-collecting 
vehicle and a general-purpose vehicle, both of the 
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moving-floor type ; and Messrs. Electricars, Limited, 
Lawley-street, Birmingham, 4, had a 2-ton scaveng- 
ing vehicle. There was, of course, a full display of 
spraying machines, gritting machines, orderly carts, 
and other road and street maintenance gear. 

A departure from the conventional design of loading 
shovel was shown on the stand of Messrs. E. Boydell 
and Company, Limited, Elsinore-road, Old Trafford, 
Manchester 16, in the Muir-Hill, Model “* 45 "’ load- 
ing shovel illustrated in Fig. 57, page 62 This 
stable and mobile machine has a bucket with a 
capacity of over $ cub. yard and is mounted on 
four pneumatic-tyred wheels, the driven pair of 
which have an exceptionally wide tread, enabling 
the machine to operate on soft ground. The upper 
part of the carriage consists of a rigid A-frame, 
cross braced at the top and carrying the pivot 
of the tilting bucket beam. This arrangement 
enables the machine to be constructed of an 
overall height of only 8 ft., with a corresponding | 
low centre of gravity and increase of penetrating 
power for the bucket. The bucket face, of 
course, lies on the ground when a load is being 
taken, but immediately the beam begins to rise | 
the bucket tilts backwards so throwing the material 
towards the back and avoiding spillage over the 
front edge. Discharge is effected through the 
hinged door at the bottom and can take place 
at any height up to a maximum of 10 ft. from the 
ground. The bucket, as shown in the illustration, 
is fitted with an adjustable blade for overburden 
stripping, which operation can be done, including 
loading, at a rate of up to 25 cub. yards per hour. 
In ordinary loading a figure of over 90 tons has been 
reached, though, as its classification indicates, the 
capacity is normally rated at 45 tons per hour. 

The machine is driven by a four-cylinder engine, 
eithergpetrol or paraffin type being available. The 
cylinders are 44-in. bore by 5-in. stroke ; a multiple- 
disc type friction clutch running in oil is fitted on 
the transmission shaft, and a gearbox with three 
forward speeds and one reverse speed is fitted, 
The rear axle is provided with a four-pinion differ- 
ential, the final drive being by worm gear. The 
beam is operated by ropes from a drum driven 
from the main engine. Power is transmitted from 
the engine to an intermediate shaft by chain. This 
shaft runs at half the engine speed and drives the 
winding drum by means of two friction pulleys. 
The hoisting gear is fitted with quick-acting brakes 
and all the movements of the bucket are controlled 
by a single lever. Steering is by means of a hand- 
wheel and worm and sector. The turning circle is 
21 ft. in diameter. 

Messrs. Chaseside Engineering Company, Cam- 
bridge Arterial-road, Enfield, showed, in addition 
to their Hi-lift mobile power shovel, a new Lo- 
gravity 2-cub. yard dumper, with a non-tipping 
hopper. Messrs. John Allen and Sons (Oxford), 
Limited, Cowley, Oxford, displayed the latest 
designs of their trench excavators, motor scythes, 
&c., already noticed in these columns. The exhibit 
of Messrs. Stothert and Pitt, Limited, Bath, also 
dealt largely with excavators, although a number 


of concrete and tar-macadam mixers were also 
shown. Messrs. Priestman Brothers, Limited, 
Holderness Foundry, Hull, showed some ex- 


cavator parts. Messrs. Millars’ Machinery Com- 
pany, Limited, Great Winchester-street, London, 
k.C.2, in addition to concrete mixers, &c., had 
an interesting new road roller for towing or push- 
ing. This was fitted with a pair of pneumatic- 
tyred wheels which are clear of the ground when 
rolling is being done, For transport the machine 
is tilted over when the roller is clear of the ground 
and the wheels come into use. 

Street lighting was naturally fully dealt with in 
the Exhibition. Messrs, The British Thomson- 
Houston Company, Limited, Crown House, Aldwych, 
London, W.C.2, showed a representative range of 
street-lighting lamps and floodlight projectors. 
Exhibits of this nature suffer by their divorce from 
darkened surroundings and it is a little difficult to 
assess correctly the real value of the improvements 
that are constantly being made. One lamp shown 
by this firm, however, could be recognised as 
constituting a distinct advance. This is the B.T.H. 
Mercra *‘H” lantern, in which a standard Mazda 


Mercra lamp can be fitted in a horizontal position. 
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Hitherto it has always been necessary to burn this| provision of an auxiliary filament. This is con- 
type of lamp in a vertical position if early failure | trolled by a thermal cut-out and is automatically 
from local concentration of heat on the upper side | switched out of circuit at a predetermined time to 


of the bulb was to be avoided. 
enables a wider light source to be provided by 
employing the side of the lamp, instead of its end, 
towards the ground surface. 

Street lighting by “ Osira”’ lamps was exem- 
plified in the display of Messrs. The General. Electric 
Company, Limited, Magnet House, Kingsway, Lon- 
don, W.C.2, though there was also an interesting 
display of the firm’s automatic telephones. A new 
development for traffic lighting and other situations 
in which it is important to guard against inter- 
ruption of the illumination, was a device in which 
two lamps are fitted, one of which, normally un- 
lighted, lights up automatically should the other 
cease to burn. The Autoflex vehicle-actuated traffic- 
control system, made by Messrs. The Siemens and 
General Electric Railway Signal Company, Limited, 
Central House, Kingsway, W.C.2, was also shown. 

The very effective illuminated street - refuge 
bollard made by Messrs. The Cardiff Foundry and 
Engineering Company, Limited, Hurman-street, 
Bute Docks, Cardiff, and known as the “ Pillar of 
Fire,’’ was shown by the firm in a number of forms, 
of which perhaps the most interesting was a 
modification designed for use as an aerodrome- 
boundary beacon. These beacons, as their name 
denotes, are used to define at night the area of the 
safe landing-ground of aerodromes, but constitute 
a source of danger in themselves by obstructing the 
entry to that area, in the event of a too-early landing, 
if they are of rigid form. The bollard in this case is 
not embedded in the ground, but regts on a disc 
slightly elevated above the surface. It is otherwise 
generally of the street type, though it carries a light 
upon the top as well as having the concealed lamp 
which illuminates the painted sides. The bollard is 
maintained vertically by three diagonal stays of 
thin stainless steel wire. The anchorages of the 
wires ate provided with turnbuckles and springs, 
and the tension is quite sufficient to keep the 
bollard in place even under gale conditions. Should 
any part of an aeroplane come into contact with 
a stay or the beacon itself, however, a stay is 
released and causes the other two to pull the 
beacon over, the obstruction being thus removed. 
The lighting circuit contacts are made between the 
bottom surface of the bollard and the base on which 
it stands, and are automatically broken by the dis- 
placement of the bollard, thus eliminating any risk of 
fire or other damage to the aeroplane. Illuminated 
bollards and road signs were shown by a large 
number of other firms, whilst apparatus for auto- 
matic traffic control was exhibited by Messrs. 
Automatic Electric Company, Limited, Strowger 
Works, Edge-lane, Liverpool, and by Messrs. I.R.S., 
Limited, 10, Ashley-place, London, S8.W.1. 

The display of street lighting and floodlighting 
equipment on the stand of Messrs. Siemens Electric 


Lamps and Supplies, Limited, 38-39, Upper Thames- | 


street, London, E.C.4, included a new and interesting 
electric-discharge lamp. This is called the ** Sieray- 
Dual ’’ lamp, and, as its name implies, embodies 
two lighting systems, viz., a ‘ Sieray”’ electric- 
discharge lamp connected in series with a tungsten 
filament. The upper part of the bulb housing 


but instead of terminating in a hemisphere the 
lower part is formed with a globular extension in 
the centre of which the tungsten filament is 
situated. The combination affords two distinct 
advantages, the first being that no choke or con- 
denser is necessary in the operation of the lamp, 
the filament serving to stabilise the discharge. 
The second result is that the light emitted from 
the lamp is of a really pleasant colour, an effect 
due to the considerable proportion of red rays from 
the filament which rectify the unavoidable shortage 
of those rays in the light from the discharge tube. 
The filament, of course, operates at its normal 
efficiency, and thus the total light is greater than 
that from a lamp with a discharge tube only. More- 
over, a amount of illumination 
obtained immediately the lamp is switched on, the 
full luminous output reached after about 
ten minutes. Undue overloading of the filament 
when the lamp is switched on is avoided by the 


considerable 


being 


is 


The new lantern | suit the run-up characteristic of the discharge tube. 


The lamp can be screwed into an ordinary Goliath 

holder and as it operates directly off the alternating- 
‘current supply mains no alteration is required to 
existing wiring. The “ Sieray-Dual” lamp is, at 
present, available in one size only. This has a 
power factor of approximately 0-95 and a power 
consumption of 500 watts. Of this the discharge 
tube takes about 300 watts and the filament the 
remainder. The total light emitted from the lamp 
is approximately 60 per cent. to 70 per cent. more 
than that given by a 500-watt tungsten-filament 
lamp. There is thus a marked improvement in 
efficiency, whilst the quality of the light is quite 
satisfactory as contrasted with that of the discharge- 
tube lamp alone. 

An exhibit standing somewhat alone was that 
of asbestos-cement pressure pipes which were shown 
by Messrs. Turners Asbestos Cement Company 
(Branch of Turner and Newall, Limited), Trafford 
Park, Manchester, 17. These pipes, used largely 
for water mains, have the advantages of immunity 
from corrosion, incrustation and electrolytic action, 
and are well-known ; but two new developments 
appeared on the firm’s stand. One of these was an 
asbestos-cement flexible pipe joint which gives, we 
understand, a sufficiently high degree of flexibility 
for all ordinary requirements. The .joint con- 
sists of a screwed centre collar machined from 
asbestos cement, of the same tensile strength as 
the “ Everite ’’ pressure pipes, two flanges of the 
same material screwed internally, and two rubber 
rings. The latter are backed with a harder rubber 
to enable the flanges to be screwed up without 
binding. The joints can be readily assembled 
and are tightened up by means of pipe grips. They 
are manufactured at present in sizes ranging from 
2 in. to 8 in. in diameter and for pressures up to 
400 ft. head of water. Similar joints are used for 
gas mains, though for this purpose the rubber 
rings are tipped with asbestos to protect them from 
contact with the gas. The other new exhibit con- 
sisted of specimens of asbestos-cement pipes 1} in. 
in internal diameter, the smallest size previously 
made being 2 in. in internal diameter. 

Building material was not greatly in evidence, 
but there were several firms showing concrete 
reinforcement. Among these were Messrs. Isteg Steel 
Products, Limited, 8, Duncannon-street, London, 
W.C.2, some account of whose products will be 
found on page 502 ante ; Messrs. The Expanded 
Metal Company, Limited, Caxton-street, London, 
S.W.1, who showed material for roads, plaster- 
work, &c., as well as for buildings; Messrs. * Twi- 
steel ’’ Reinforcement, Limited, 173, Kingston-road, 
New Malden, material for buildings, roads and 
pre-cast concrete work; and Messrs. Johnson's 
Reinforced Concrete Engineering Company, Limited, 
Horseferry - road, London, 8.W.1,  electrically- 
welded lattice reinforcement and brickwork reinforce- 
ment. A new method of building lay-out was 
demonstrated by models and drawings on the stand 
of Messrs. Hoenig Building System, Limited, 68, 
Victoria-street, London, 8.W.1. The method pro- 





| posed is of interest in the construction of multi- 
the discharge lamp is of the usual cylindrical shape, | floored buildings in which accessibility is required 


} 
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without the sacrifice of space. Briefly, it is based 
on the substitution of internal communication 
between the floors by the use of easy ramps, instead 
of stairs, so that vehicles can be driven direct to 
the various points. The planning shows considerable 
ingenuity. 

Another interesting exhibit was shown on the 
stand of Messrs. William E. Farrer, Limited, Heath 
Mill-lane, Birmingham, 9. This consisted of appa- 
ratus for removing detritus from sewage tanks, 
&c., with a minimum of putrescible matter. The 
firm’s rotary sludge collector and the Meider sludge 
collector, with surface skimming mechanism, for 
rectangular tanks were also shown. A method of 
dealing with sea outfall discharges was illustrated 
by a combined plant for screening and disintegrating 
sewage solids before discharge to the sea. This 
consists of a rotary screen, and the Gargantua 
disintegrator, made by Messrs. Hathorn, Davey 
and Company, Limited, Sun Foundry, Leeds, 11, 
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THE TIR JOHN NORTH POWER 


MESSRS. PREECE, 
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both controlled by a dual float-operated switch. This 


the upstream side of the screen rises higher than 
that on the downstream side, the running costs 
being, therefore, proportional to the useful work 
done? 








THe Nizamsacar Dam, Inxp1a.—The Nizamsagar 
irrigation dam has recently been inaugurated by the Nizam 
f Hyderabad. Itis capable of impounding 30,000 million 
ib. ft. of water with a depth of 106 ft. at the dam site, 


ind will form a lake spreading over an area of nearly | 


) square miles in which there were formerly 40 villages. 
The 98 miles of main and branch canals, together with 
listributaries aggregating about 1,100 miles, irrigate 
~75,000 acres of land. Of these, 20,000 acres will be 
inder sugar-cane and the remainder under rice. 
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Enp View oF SWITCHGEAR. 


|THE TIR JOHN NORTH POWER |The oil-filled portion of each unit consists of twe 


only comes into operation when the water level on | 
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STATION, SWANSEA. 


GENERAL VIEW OF SWITCHGEAR FROM ABOVE. 


Openshaw, Manchester, is of the metal-clad oil- 
| filled double *bus-bar type, as shown in Figs. 36 
| to 38. It is arranged for control of the two main 
| alternators, two 30,000-kVA grid transformers, eight 
| outgoing feeders, and two 12,500-kVA house-service 
|transformers. The circuit-breakers are of the round 
| tank pattern, and incorporate cross-jet explosion 
| pots, so that a rupturing capacity of 750,000 kVA is 
obtained in a comparatively small space. The tank 
is completely fabricated, the connection between 
it and the top plate being maintained by a number 
of heavy section bolts. The operating mechanism 
is inside the top plate, and is balanced so that there 
is no piston effect which might tend to reclose the 
breaker on short-circuit. Isolation is effected 
vertically by motor-operated screw mechanism, as 
shown in Fig. 38. There are two circuit-breakers 
for each alternator and house-service transformer, 
so that a change from one "bus bar to another can 
be made without breaking the circuit. The feeders 
} are equipped with one breaker whtch is arranged 
| for off-load ’bus-bar selection. 
| The ’bus bars are widely separated, both physically 
and electrically, throughout the entire switchgear, 
| being electrically connected only on the unit which is 
being utilised as a “bus bar coupler. The main 
conductors are arranged so that loop formation is 
jas far as possible eliminated. The current trans- 
formers and cable-testing boxes are arranged at 
the back of the unit, while the potential trans- 
| formers and their fuses and resistances are contained 
|in draw-out chambers which are readily accessible 
| from the top platform. All the ’bus-bar instrument 
transformer and connection chambers are oil filled. 








STATION OF THE SWANSEA COR- | separate systems, each of which includes a set of 
PORATION. | "bus bars and an oil conservator. The oil system 
Concluded fr 598 | of each unit is separate from those adjacent, and is 
(Concluded from page 598.) | provided with valves at its lowest point, so that 
Eacu alternator at Tir John North is directly | either the whole or one particular phase can be 
connected to the 33-kV switchgear, which is in-| drained. In addition, connection can be made to 
stalled on the ground floor of a building about an oil-cleaning and drying plant, the cleaned oil 
200 ft. to the south of the turbine room, as will be | being returned to the conservator. Each chamber 
clear from Figs. 2 and 3, on page 238, ante. The| is fitted with an air-relief valve. 
same building contains space for the reactors, which| All the oil-filled chambers are of fabricated 
will be required to couple the sections of the extended | sheet steel, and the joints between them are made 
station together. | with specially-treated Langite gaskets and large 
The main switchgear, which was manufactured | diameter bolts. A separate chamber, consisting 


“7. . . . | . . ° : . 
by Messrs. Ferguson, Pailin, Limited, Higher! of a copper tube which terminates in a junction 
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box on each unit, is provided on each ‘bus bar, | spindles being packed dust-tight and the switches | seen in Fig. 16. This stairway gives a convenient 
and incorporates a flexible metal diaphragm to| being also enclosed in a dust-tight case. The | connection to a large range of the tourist cabins on 
take up expansion. The interior of the junction | 1,500-kVA and 800-kVA sizes are of the three-phase this lower deck. The stairway is extended lower to 
box is treated to prevent the accumulation of air | shell type with Bakelised and hot-pressed coils, | °T¥e cabins on deck He The dining saloon, of which 
bubbles, and is also coated with a special varnish | the insulation being treated to make them imper- a is given in Fig. 17, Plate XLII, is of the same 
to ensure oil tightness. Like all the other cham-| vious to any damp that may be brought in by the ee ——— here ememe on end 7 
bers, it was tested hydraulically. The "bus bars|air blast. This blast is drawn by iat Gin inte | aetaaiee uemenn ad taba Olle diner ak te. 
cally r blas is blast is drawn by a suction fan into | to seat 332 persons at tables for four, six or eight. The 
are insulated throughout their length by Bakelite | the airtight casing, the amount being regulated by | room. is panelled in oak with walnut bands and the 
condenser bushings which have an earth layer|a baffle at the inlet. The ducts are arranged so | flat ceiling is broken-up by beading. The genera! 
running the full length of the outside supporting | that the quantity of air drawn through each phase effect is excellent. The situation of this apartment on 
tube. This layer is connected to the earthed casing | winding is the same. the same deck as the first-class dining saloon, one being 
of the "bus-bar chamber. Projections on the "bus| The 300-kVA and 150-kVA transformers consist | ™™ediately aft of the pantries and galley and the other 
bars and connection joints are enclosed in metallic | of three single-phase units, which are mounted on ee a See te 
electrostatic shields. a common baseplate. Each unit is of the distributed- me also includes a nursery aft of the capstan house - 
The control room occupies a portion of the floor|core type, with one leg of concentrically-wound | deck E and a swimming bath situated forward of the 
at 77 ft. O.D. in the circulating-water bay of the | coils per phase. The windings and insulation have | lounge on the same deck. The decoration of th: 
turbine room, and contains the various panels and | also been treated to render them impervious to damp, | public rooms, with the exception of the tourist veranda 
desks on which the equipment for controlling the | and to afford a free, smooth passage for the air. | @f and the dancing spaces, which were the work ot 
main switchgear and that in the adjacent sub-station | The casings have sheet-steel sides and ends, and | the shi pbeliders, was cerried outby Messrs. Waring 
of the Central Electricity Board is mounted. This |expanded-metal covers. The bases are left open end Gilow (1002), Lémited, te tBe Setigns and under 
: : i: , ; , - the supervision of Messrs. A. McInnes Gardner and 
equipment includes the main-field ammeters, | to permit a free circulation of the air, the entrance | partners, of Glasgow 
omer rheostat controllers, governor con- | of sain _being prevented by expanded-metal| 1, all, 68, W 60-type, Sash Reacieitiie vertinel Gidinc 
rs, turbine emergency-stop buttons, telegraph screens bet ween them and the floor. windows were supplied for the accommodation by 
signalling apparatus and controllers for the main; The low-tension sides of these transformers are | Messrs. J. Stone and Company, Limited, of Deptford. 
oil cireuit-breakers and neutral earthing switches. | controlled by metal-clad single "bus-bar switchgear, | These have a clear light of 24 in. by 18 in. of }-in 
The synchronising system is provided with inter-| which was also manufactured by Messrs. British | plate glass. The frames are made up from extruded 
locks to prevent the closing of any circuit-breaker | 'Thomson-Houston Company, Limited. sections. The sliding window is balanced by means 
on unsynchronised circuits, | The auxiliary equipment includes two Ediswan of an incorrodible spring carried in an enclosed drum 
An outdoor liquid resistance is provided for each | batteries. The first of these has a capacity of po a a ee = ean the 
of tho main alisrstor star posits, the earthing] 800 ampere. hours at «10 hour discharge rate, | mintrrupted view in all position, throughout th 
cireuits _being controlled by electrically -operated and will automatically take over the emergency | deck B are fitted with Stone’s W 102-type windows. 
oil circuit-breakers. The earthing resistance can be | lighting should the main supply fail. It also supplies | These have a clear glass aperture of 29 in. by 22 in., 
by-passed direct to earth when desired. Normally,| energy for operating the circuit-breakers. The | and the frames are also made up from extruded sections. 
only one of the alternator star points will be earthed. second battery has a capacity of 50 ampere-hours, | These windows, which are of armoured glass, are 
The alternator circuits are protected by circulating | and is used for supplying the switchgear indicating fe ie by rack and pinion. The fixed windows in 
| 


current Merz-Price transformers and relays, as well | lamps and tripping gear. Charging is effected by be ig es — a eet ae on os 
e. y incorporate , ane 

















as earth-leakage relays for ‘“bus-bar protection. | a motor-generator set and trickle charger. , 
The grid Seesmeliemmesnin tatte sathentiedl tap thee ditties The stati al Nielion "4 ie natal d are made up to match the above windows. There 
é : protected Dy time-delay i on a sO iInciudes a we ~equlpped | are also 40 Stone W 13-type ships’ side windows. These 

leakage relays with restricted earth-leakage equip- workshop for maintenance and repair purposes, |are 20 in. by 18 in., and have a hinged ventilator at 
ment on the 33-k\ windings. the plant in which was supplied by Messrs. James | the top. The glass-holder ie balanced by means of 
A supply for auxiliary purposes in the station is W. Carr and Company, Limited, 26, Budge-row, | two springs carried in fusee drums at the top of the 
obtained from two 12,500-kVA 33/6-6 kV trans- | London, E.C.4. | window. A rubber seating is provided, but during 
forme:s which were manufactured by Messrs. Hack-| The station was designed and was erected under | the travel of the window the glass-holder is held cleat 


bridge Electric Construction Company, Limited, | the supervision of Messrs. Preece, Cardew and Rider, |°f the rubber. At the top of its travel, pressure 
, on the handle brings the window in close contact with 


Walton-on-Thames, These are connected in mesh | 8, Queen Anne’s-gate, don, 8.W.1, ’ : : ioi 

on the primary and in star on the secondary side ae the (geome oh palatine the rubber seating, and makes a watertight joint. All 
, ome aac camaiedl lee dp .memeenn Te “aga 1B ee , ‘ a these windows are self-contained, and were supplied 

and are naturally cooled by a s¢ parate bank of assistance in preparation of the above description. | ready for fixing to the plating, thus effecting a con- 

cooling tubes. They are fitted with on-load tap- |The borough electrical engineer is Mr. J. W. Burr, | siderable saving in the cost of erection. 

changing equipment to give a voltage variation of | whom we have to thank for the loan of many of | The accommodation throughout the vessel, with the 
LO per cent. in 1-43 per cent. steps. This equip-| the photographs illustrating the article. | exception of the first-class dining saloon, is ventilated 

| om the Punkah Louvre system, the plant and fittings 

| being supplied by Messrs. Thermotank, Limited, Govan, 


THE PENINSULAR AND ORIENTAL | Glasgow. The tourist-class cabins are also heated and 








ment is remote controlled by push buttons. 
The secondary side of these transformers is con- 





nected to the 6-6-kV auxiliary switchboard, to tilated he Th k m, the temperatur 
. | wes ( » > 4 F re 
which o house quaseator that fa to bb installed later LINER “STRATHMORE.” | ventilated on the Thermotank system, the temper 
“il olen, | "1 i |of the air supply being automatically controlled by 
will also be connected. This board, which is installed (Continued from page 575.) |thermostats placed in the accommodation. In the 
d =] » ) > yn iY = , ie . ag’ iY | ° . . 
at level 102 O.D, in the feed-pump bay, is connected PUBLIC room and promenade accommodation for the | ¢@8€ of the tourist-class cabins on deck H, the crew's 


through two banks of reactors to a second board | tourist class is provided on a liberal scale, It is situated | quarters forward and the fish and vegetable rooms, 
nearby, from which 15 feeders to the transformers | on decks C, D, E and F, convenient means of access | #pparatus is fitted for introducing a controlled quantit) 
for supplying the various station ,auxiliaries are | being arranged fron all cabins. The tourist verandah | of ozone into the Punkah Louvre supply. Thermotank 
controlled, Both these boards, which were manufac- | café and dancing space are situated on deck D, and a units are also arranged for the exhaust ventilation of 
tured by Messrs. British Thomson-Houston Com- lift, with an attendant stairway, is carried down to the public rooms, corridors, lavatories, bath rooms and 
pany, Limited, Rugby, are of the double ‘bus-bar deck H, ery which the lowest cabins are situated. The | kitchen spaces. The refrigerating ye ae 
metal-clad_ type, thet circuit-breakers on the first | @"@¢ tourist promenade and sports deck on deck C, | duct keel and holds are supplied = exhaus by 
having a rupturing capacity of 250,000 kVA, and aft of the first-class swimming bath, is reached by | Thermotank fana, ‘while the machinery space 0 
oe . ov, vA, Ol port and starboard stairways connecting with the | ventilated by Thermotank Torpedo and open-running 
those on the second one of 100,000 kVA. The | promenade on deck D and, through the verandah café, | fans. 
whole of the circuit-breakers on the first board, |or entrance hall, with the lift and main stairway.| The ventilation of the first-class dining saloon is 
and the reactor and ‘bus-coupler equipment on the | As will be seen from Fig. 3, Plate XL, ante, the carried out by means of an entirely independent an 
second board, are controlled from the control room, | tourist dancing space is situated round the lower conditioning plant which has been designed to deal 
while the feeder circuit-breakers on the second | pert ~ me first-class swimming bath, which occupies pa vom a ped pm 
board are hand operated, but c » trinne two decks. It is also provided with hinged screens | 0% She routes over whic © vessel will no y . 
a 7 en ee perated, but can be tripped from which may be raised or lowered as dictated by | Dry-bulb temperatures between 100 deg. F. and 15 deg. 
nn : - weather conditions. The tourist verandah café is illus- | F. and wet-bulb temperatures as high as 87 deg. F. 

Che 15 local transformers, which were manufac- | trated in Fig. 14 on Plate XLIII. This view is looking | represent the limits of weather conditions, forming 
tured by Messrs. Metropolitan-Vickers Electrical | aft and shows the large mirror fixed to the bulkhead | the basis of the design. As typical examples, with an 
Company, Limited, Trafford Park, Manchester, have | of No. 6 hatchway, which is situated at the after | external temperature of 90 deg. F. and a relative 
capacities ranging from 150 kVA to 1,500 kVA, | end of the room. Forward, this ap»rtment is furnished humidity of 90 per cent., the plant will maintain an 
and are of the air-cooled dry type without oil with large windows and glazed doors opening on to the | inside temperature of 84 deg. F. with a relative 


immersion, this design having been chosen to dancing space. In addition to this room, the tourist humidity of 50 per cent. With the external air o 
© accommodation includes a lounge on deck E and/ 15 deg. F. with 100 per cent. humidity, the interna! 


minimise the risk of fire. The two 1,500-K\ A and a smoke room on deck F, on the outsides of each | temperature will be 70 deg. F. with 40 per cent. 
four 800-kKVA units are cooled with an artificial air | of which deck promenades are provided. The lounge, | humidity. The plant, which was supplied by Messrs 
blast, while the four 600-kVA, two 300-kVA, and | which is directly connected to the entrance hall served | Carrier Engineering Company, Limited, of 34, 
one 150-kVA units have natural air cooling. The by the lift and ‘main stairway, is illustrated in Fig. 15, | Buckingham-gate, London, S.W.1., is situated on 
600-KVA transformers are, however, fitted with a/| Plate XLIII. It is panelled in sycamore and walnut deck E, immediately above the dome of the dining 
fan and trunking, so that a continuous supply of | @d the lighting fittings are of the box type, which has | Saloon, the deck being raised at this point. The 
clean air can be brought in. The ratio of trans- been adopted in the majority hp ee ode ts pg Ae pier arog ~ aati tee 
formation in all cases is 6,300/415 volts, but tappings : The smoke r vom, on deck F, is « mveniently situated 7 Bw oP b e ig poy oh us. a Pak 
on the high-tension side give variations of 24 aft of the dining saloon and is accessible from it through icular attention has been pal ques , 
melipe aty pnen tm ay —» 3 d sty the promenade. The room is illustrated in Fig. 16, on | operation. es 

per cent., 9 per cent., i} per cent., and 10 per cent. | plate XLIIL It is panelled in English brown oak veneer.| The supply fan of the air-conditioning plant is ot 
The tapping switches are of the off-cireuit type, and | At the forward end of this room there is a stairway | the centrifugal type. It is direct driven by a 9$-h.p 
are operated from outside the casing, the driving | leading to deck G. The balustrade surrounding it ean be | variable-speed electric motor, a spare motor being 
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provided. The fan discharges to two main ducts 
running along the port and starboard sides of the 
plant room and from these, branches lead the air to the 
two fore and aft hollow beams or covings which divide 
the ceilings of the side sections of the dining saloon from 
the centre raised portion, and which have already been 
referred to. These beams have vents at the sides for the 
entry of the treated air into the room. Some of these 
ean be seen in Fig. 12, page 575, ante. The dehumidifier, 
situated on the suction side of the fan, consists of a 
galvanised-steel casing with two sets of centrifugal 
spray nozzles through which water is pumped at 
25 lb. per square inch. A series of bronze baffles at 
the inlet end distributes the air evenly over the area 
of the casing, while a bank of eliminators at the outlet 
end remove spray and drops of water from the air. The 
water from the spray falls into a settling tank with 
deep compartments at each end of the dehumidifier. 
The compartments, which are provided with baffles 








SMOKE-DETECTING CABINET IN 
WHreEL Hovse 


Fie. 18. 


to break up movement of the water caused by rolling 
of the ship, are connected to a common suction pipe 
from which the centrifugal circulating pump draws. 
An overflow is provided in one of the compartments 
and a Pneumercator gauge indicates the water level, 
while a strainer is provided in the delivery line from the 
pump. Each of the spray headers has an independent 
valve, so that when outside conditions permit and no 
artificial cooling is necessary, the pump can be run at a 
lower speed and only one bank of sprays used. Three 
dewpoint thermostats are fitted at the outlet of the 
dehumidifier and automatically regulate the amount 
of cooling and dehumidification which takes place. 

In cold weather, when it is necessary to raise the 
dewpoint of the air supply to the dining saloon; the 
water is simply circulated through the sprays without 
any artificial heating or cooling. The air is, however, 
heated as required. With the machine operating by 
merely spraying and re-circulating the water, the 
saturation temperature at the outlet will be equal to the 
wet-bulb temperature at the inlet, so that if the enter- 
ing air has too low a moisture content, unless it is 
saturated its dewpoint will be increased in passing 
through the machine, because its initial wet-bulb 
temperature is greater than its initial dewpoint. Hence 
by heating fhe air drawn into the plant its capacity 
to carry moisture is increased and any desired dew- 
point at the outlet can be obtained. The spray water 
is cooled when necessary by circulating it through an 
interchanger supplied by low-temperature brine from 
the ship’s refrigerating plant. 


The circulating pump | was the fifth. 
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regulating the fresh, return, and re-circulation air. They 
are operated by compressed-air motors controlled by a 
second dewpoint thermostat. There is also a main 
heater similarly arranged in two sections. This is 
placed in the re-circulation duct immediately in front 
of the re-circulation dampers. The warming of the 
re-circulation air by means of this heater makes it 
possible to vary the temperature of the air supplied to 
the dining saloon independently of its dewpoint. Each 
section of the main heater is automatically controlled 
by steam diaphragm valves, which are actuated by 
means of thermostats in the dining saloon and fan dis- 
charge. The compressed air for operating the auto- 
matic controls is supplied by a single-cylinder electric- 
ally-driven compressor, which is mounted on anti- 
vibrators, so that its vibrations shall not be transmitted 
| to the ship’s structure. The machine maintains a con- 
stant pressure of 40 lb. per square inch on the receiver 
| and the instruments are supplied at 25 lb. per square 
| inch, through a reducing valve. 
Extensive fire-prevention and detection arrangements 
are embodied in the vessel. A complete Grinnell 
sprinkler system, supplied by Messrs. Mather and Platt, 
| of Manchester, has been installed, and the whole of the 
| woodwork in the passenger accommodation and crew’s 
| quarters has been covered with fire-resisting paint. 
| Fireproof doors are fitted in all main alleyways. The 
| fire-alarm system was supplied by Messrs, The General 
| Electric Company, Limited. It consists of thirty glass- 
| fronted alarms fixed at suitable points in the ship and 
arranged so that when operated a luminous indicator on 
| the bridge gives warning to the officer on watch and 
| also indicates the point of origin of the call. The lines 
connecting the various alarms to the bridge can be 
used for telephonic communication by plugging-in a 
|hand telephone. A new type of smoke-detecting 
| apparatus, known as the Richaudio, has been installed 
| to indicate the presence of smoke in any of the cargo 
| spaces. This was supplied by Messrs. The Walter 

Kidde Company, Limited, of Montague-avenue, Han- 
| well, W.7. This is a development of the Rich smoke 
detector system, in which the cargo holds and baggage 
spaces in a ship are connected by small-bore pipe lines 
to an indicating cabinet in the wheel house. The 
cabinet on the Strathmore is illustrated in Fig. 18, on 
this page. An exhaust fan draws a continuous sample 
of air from the holds through the pipes into the detector. 
Light beams projected into the nozzles of the pipes in 
the cabinet make any smoke carried by the air at once 
visible through the cabinet window. In the Richaudio 
system, this arrangement is retained, but is extended 
by the addition of apparatus giving an audible signal. 
The pipe lines are branched in the neighbourhood of the 
cabinet and the branches lead to a long tube arranged 
with a light source at one end and a photo-electric cell 
at the other. The cell is arranged so that when the air 
is clear no action takes place, but when any smoke is 
present, the decrease in the amount of light reaching 
the cell causes it to operate a relay and start an alarm 
signal. A series of automatic valves put the photo- 
electric cell tube in connection with the various pipe 
lines in turn, an indicator on the cabinet showing 
which line is connected at any time. The photo-electric 
cell*can detect a density of smoke, so small that it may 
escape notice in the visual indicator. 


(To be continued.) 











THE INSTITUTION OF WATER 
ENGINEERS. 


Meetines of the Institution of Water Engineers 
were held on Friday, December 6, at The Institution 
of Civil Engineers, Great George-street, London, the 
papers dealing with the features of the recent drought, 
an interesting example of a pumping plant and storage 
system, and the construction of a reservoir 

Tue Recent Drovaur. 

Dr. John Glasspoole, in the introduction to his paper 
on “ The Drought Over England and Wales During 
the Years 1932 to 1935,” referred briefly to the incidence 
of rainfall prior to the period mentioned, in order that 
the changes that occurred might be properly appre- 
ciated. Estimates had been made, he said, of the 
annual general rainfall over the two countries for a 
period back to 1727. In the two centuries following 
that year, there were four definite periods in which 
wet years predominated. They were 1768-75, 1816-33, 
1865-83 and 1914-32. Between those groups of years 
were equally noteworthy spells in which dry years pre- 
dominated ; of these, that starting at the end of 1932 
For the earliest periods, information 





discharge is branched so that the pump may deliver | was very meagre, and only the general values for the 


either to the interchanger or directly to the sprays. 


The plant embodies a pre-heater for the air, arranged | for statistical investigation. 
The first is hand controlled | rainfall fluctuated between fairly definite limits. 


in two sections in series. 
and is used only in exceptionally cold weather, the 
second is automatically controlled by one of the dew- 
point thermostats. A series of dampers is provided for 


| last hundred years were sufficiently precise to be useful 


In that time the annual 
The 
last period during which the dry years predominated 
was 1887 to 1908, when out of 22 years, only six gave 
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1881 to 1915 inclusive. Then came a time, from 1908 
to 1920, when the results approximated very closely 
to the average, while the effect of the exceptionally 
dry year of 1921 (probably the driest year since 1788) 
was minimised by the fact that it came in the middle of 
wet years. The rainfall each year from 1923 to 1932 
exceeded the average, and the excess was so persistent 
that the total amount over England and Wales for 
these ten years was equivalent to that of eleven years 
of normal rainfall. The recent drought was all the 
more striking, on account of the abundance of rain 
during the preceding ten years. Quick changes were 
among the marked features of the rainfall of recent 
years. 

The change in the effective rainfall, that is, the 
rainfall less evaporation, was even more remarkable, 
The mean annual rainfall changed from about 39 in. 
during the period 1923-32, to 31 in. for the years 1933- 
34, the corresponding change in the effective rainfall 
being from 24 in, to 16 in., or a decrease of one-third. 
In drawing these conclusions, it had been assumed that 
the annual losses due to eveporation were fairly con- 
stant from year to year at about 15 in., this being a 
reasonable assumption for a first approximation. 

Apart from annual changes, variations occurred in 
the seasonal distribution. These were again confined to 
fairly definite limits, but did not appear to be entirely 
concordant in phase with the variations in the annual 
amounts already discussed. The deficiencies in the 
‘eighties were caused more especially by relatively dry 
winters. From 1909-19, every winter but one had a 
rainfall in excess of the average, and this was almost 
immediately followed by the period from 1922-32, in 
which every summer, but two, showed more than the 
average. 

A recent comparison of the conditions prevailing 
from 1851-1900 and from 1901 to 1930 had shown that 
the second period was noteworthy for the more frequent 
passage of barometric depressions, and stronger and 
steadier south-west winds, with high winter tempera- 
tures, a smaller annual range of temperature, and a 
greater rainfall, especially in the winters. 

The recent drought occurred over much of Western 
and Central Europe, as well as in the United States. 
In England and Wales, it commenced earlier and per- 
sisted longer than in either Scotland or Ireland. It 
could be considered as having started in November, 
1932, in England and Wales, but not until four months 
later in Scotland, and five months later in Ireland. 
It was most striking over 25 months, that is, until 
November, 1934, in England and Wales, but only over 
13 months in Scotland, and 16 months 4n Ireland. 

The drought conditions were most severe in the 
southern-central districts of England and Wales, 
especially in the neighbourhood of Wellingborough, 
Cardiff and London. The drought was most intense 
during the sixteen months between November, 1932, 
and February, 1934, and for periods of from 21 to 34 
consecutive months it was unprecedented. 

The drought was comparable with earlier experiences, 
and the amounts of rainfall during its persistence 
could have been fairly accurately judged from the 
rainfall records of the last seventy years. That 
appeared to be confirmed by the fact that in those 
localities where it had been possible to take earlier 
rainfall records into account, and where, consequently, 
the experiences of earlier droughts could be used as a 
guide, sufficient supplies were available. On the other 
hand, the effects of the drought were most felt in 
localities where the supplies could not be directly 
related to variations in the amount of rainfall. 


SwinForRD WATERWORKS OF OXFORD. 

Mr. H. H. Crawley, in a paper on “‘ The Swinford 
Waterworks of the Oxford Corporation,” stated that 
when conditions had been reached necessitating 
pumping at the maximum plant capacity for 24 hours a 
day in 1927, it was recognised that it was imperative 
to review the whole scheme of water supply for the 
city. Messrs. Binnie, Deacon and Gourley were 
invited to report, and a scheme was approved by Parlia- 
ment by the Oxford Corporation Water Act, 1928. 
This empowered the authority to abstract from the 
river Thames, above Eynsham Bridge, an average 
quantity of 6,000,000 gallons a day, with a maximum 
of 8,000,000 gallons in any one day. The scheme 
embodied works at Swinford, as well as three new 
service reservoirs at Headlington, Beacon Hill, 
and Shotover. The most urgent necessity being 
additional storage, the first work undertaken was the 
new Headlington reservoir, of 3,000,000 gallons 
capacity. This was followed by the principal storage 
reservoir at Beacon Hill, of 10,000,000 gallons capacity, 
and the small Shotover storage reservoir. All were 
completed and put into service by January, 1932. 
The new works at Swinford comprised a raw-water 
sump, @ ay sa, Nagpur precipitation tanks, filter 
tanks, sludge tanks, and press house, the contractors 


for the construction works, drainage and sewerage 





as much as the average based on the 35 years from 
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being Messrs. Melville, Dundas and Whitson. 
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screening chambers were provided, one containing two | 


sets of renewable copper wire-mesh screens, having four 
and 20 meshes per inch, respectively. The other 
chamber had been fitted with an electrically-operated 
self-cleaning screen, since, in times of flood, quantities 


of leaves, &c., were carried by the river, and rapidly | 


blocked the wire-mesh screens. On the first rise of the 
river following the drought of 1934, it was found 
impossible to use the 20-mesh screens, because they 
choked so quickly, and even the wider ones had to be 
cleaned every 7 to 10 minutes. 

At the pumping station, and running parallel with 

the whole length of the buildings, there were raw- 
water and clean-water sumps, of mass concrete ; 
these had capacities of 27,000 gallons and 80,000 
gallons, respectively. The engine room contained four 
sets of 240-brake horse-power, four-cylinder oil engines 
driving pumps, two oil engines of 63 brake horse-power 
driving 44-kW electric generators, the main switch- 
board, and the electrically-driven auxiliary machinery, 
comprising air compressors, fuel-oil and lubricating-oil 
centrifuges, and cooling-water pumps. The main 
engines and pumping machinery, as well as the generat- 
ing sets and auxiliary machinery, were supplied by 
Messrs. Davey, Paxman & Co. (Colchester), Ltd., 
associated with Messrs. The Harland Engineering Co., 
Ltd. Each pumping unit consisted of an airless- 
injection oil engine running at 300 r.p.m., driving a 
low-lift pump and a high-lift pump on the same shaft. 
The pumps were driven through gears giving a ratio 
of 3-83 to 1. The low-lift pumps were of the single- 
stage, double-entry centrifugal type, with 10-in. 
bore suctions and 8-in. bore deliveries, and had an 
output of 111,100 gallons per hour against a head of 
24 ft.’ Their average efficiency at 1,150 r.p.m. was 
76-5 per cent. Each set of high-lift pumps consisted 
of two single-stage double-entry pumps in series, the 
suction being of 12 in. bore and the delivery 10 in. Their 
output was the same as that of the low-lift pumps, 
but they worked against head of 209 ft. Their 
average efficiency was 82-6 per cent. Three of the 
pumping units were thus capable of dealing with the 
total maximum output of 8,000,000 gallons, leaving 
one as a stand-by. On a 24-hour trial, shortly after 
erection, the average fuel consumption was 0-484 Ib. 
per water horse-power hour. The lubricating-oil 
consumption during these tests averaged 0-4 pint 
per engine per hair. Subsequently, the oil discharged 
trom the bed-plate drains was collected, centrifuged 
in a plant supplied by Messrs. British Separators, 
Limited, and re-used. This system had reduced the 
consumption to 0-25 pint per engine per hour. 

The engines driving the genérators were of similar 
type to the main engines, but of 63 brake horse-power, 
having two cylinders of 84 in. bore and 12 in, stroke, 
and running at 500 r.p.m. Directly connected to 
these the direct-current generators of 44 kW 
capacity, giving a supply at 220 volts. 

The precipitation tank had a capacity of 1,111,000 
gallons. Raw water was delivered into an upstand 
well and gauge chamber, and flowed over a rectangular 
weir into the central mixing channel, the alumina- 
solution sprays being located above the weir. Twelve 
filters, by Messrs. Candy Filter Company, Limited, 
and of the rapid gravity type, were at present installed, 
provision having been made for a further four later. 
Air scouring, followed by up-washing, was used for 
cleaning. ‘The chlorine-dosing apparatus was of the 
Candy Chlorexchange type, the cylinders being 
arranged for automatic change-over when three 
cylinders were exhausted. Sludge from the precipita 
tion tanks, and the wash-water from the filters, were 
settled in sludge tanks. 


a 


were 


Reservorn Works ror Rocupa.e. 


In the third paper, Mr. Norman G. Elliot dealt with 
the construction of the Water Grove Reservoir (Roch- 
dale), on which the author was resident engineer until 
August, 1935, when he was succeeded by Mr. R. N. 
Simpson. The author devoted his attention mainly to 
matters of interest in the design, for which Mr. H. A. 
Braddock was responsible, and methods of construction. 
In the case of this reservoir, it was necessary to bring 
to it as much water as was possible from areas naturally 
draining elsewhere. For this purpose three catch- 
waters were used, two discharging through tunnels. 
The embankment of the reservoir crossed two streams. 
On the score of economy, an 8-in, pipe was laid from 
the easterly stream, the Wardle Brook, under the 
embankment to the cut-off trench, along a trench on the 
upstream side of the concrete, and into the westerly 
stream, Knowle Syke Brook. This pipe was laid clear 
of the concrete in the trench, and it will be used to 
drain the comparatively small amount of water that 
will be left on the eastern side when the reservoir is 
drawn down. Two overflows were provided, the main 
one, on the western side, being constructed of masonry 
and designed to take all the tlood water, if necessary, 
while on the eastern side there was an overflow dis- 


was acting on a limited area. 
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and was designed to discharge a large proportion of the 
waste water, when this was of small amount. It had 
a comparatively low maximum discharge, as_ the 
stream below was constricted by small culverts. 

The embankment had berms on each side. Originally 
it was proposed to have a uniform slope of 1 in 3 
for the inside toe, but eventually a berm was placed 
27 ft. below the bank level, and the slope above was 
steepened to | in 24. This compound slope was 
certainly as stable as a uniform slope, and the berm 
was useful for pitching the upper slope. The top water 
level of 780 ft. O.D. was lower than most of the Rochdale 
reservoirs, and the filtered-water level was accordingly 
arranged at 750 ft., a booster pump being installed to 
lift the water when the reservoir level was down. 
When discussing cut-off trenches, the author sug- 
gested that concreting in the usual way must result 
in cracks due to shrinkage. If the ground were hard, 
it became keyed to the concrete, and, if the latter were 
stronger than the ground, shrinkage would result in 
cracks in the surrounding material. Proof of this 
danger was afforded by a crack which oecurred in the 
concrete under the by-wash at the west end of the 
trench. This had opened where the sandstone rock 
was most fissured, and the concrete foundation in the 
overflow forebay cracked roughly along the line of 
these fissures. It was considered that the shrinking 
concrete had dragged the rock with it. A hole was 
bored down the crack in the concrete, and 214 tons of 
cement grout injected. If the use of expansion joints 
was left out of consideration, there appeared two 
possible methods of dealing with the problem. The 
concrete filling could be made composite like a vertical 
sandwich, in the expectation that the different layers 
would not crack in the same planes, or passages could 
be left in the concrete for systematic grouting after 
the concrete had set. The latter was probably the 
best method. To be really effective, a system of 
horizontal and vertical pipes of earthenware or asbestos 
should be embedded in the concrete, so that whenever 
the concrete cracked a pipe would crack also, and 
provide a means of supplying grout under pressure. 
A system of this kind was attempted at Water Grove, 
using cardboard tubes, but was abandoned, as the 
tubes disintegrated when wet. Horizontal earthenware 
pipes were left in, however, at both bends in the 
trench and vertical connections with these had been 
carried up tothe top. The intention was to inject cement 
into these when the reservoir was filled, as the water 
pressure was expected to cause cracks near the bends. 
With regard to grouting and the danger of lifting 
strata, the author suggested that if a hole developed 
pressure quickly, care should be taken as the pressure 
might spread over an area from which there was no 
outlet for the water and this, if high, might disturb the 
strata. If, however, grout had been injected for over 
twelve hours before much pressure developed, it was 
probable that there was an outlet for the water, and 
the pressure would be due to gradual choking near the 


was required chiefly to flush the stream bed periodically, | 
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the work was.tested by drilling holes at 45 deg. to the 
horizontal. These proved to be tight. 

The east end of the-embankment was founded on 
shale overlying old outerop ecoal:workings. The trench 
was taken well down below these, but the danger 
remained that the. ground on each side might settle 
unevenly and crack the concrete in the trench. To 
obviate this risk the outcrops were blocked up, and 
an area slightly greater than that covered by the 
embankment ‘was isolated by filling old adits with fine 
shale, which, passed ~water, but not cement, and this 
formed both a drain ‘and a boundary for the grouting 
o tions. Holes were drilled down to the coal level 
all over the area, .and grout injected, starting at the 
lowest point and working upwards. Very low pressures 
were used. ‘There was no great loss of cement outside 
the area, and from many test holes put down the work- 
ings appeared to have been grouted very effectively. The 
cement injected in thiseway amounted to 2,044 tons. 

At the Institution dinner in the-evening, at the 
Park Lane Hotel, at which the President, Mr. H. J. F. 
Gourley, again presided, Sir Kingsley Wood, Minister of 
Health, suggested that the drought had shown that 
greater efficiency might be secured by co-operation 
between the local undertakings. He attached great 
importance to regional advisory committees. 











AN HISTORIC DYNAMO. 


Tue dynamo, illustrated by the photograph repro- 
duced in Fig. 1, above, is an ancient Crompton machine 
and may well be the oldest still in regular use in this, or 
perhaps in any other, country. It is installed at Sul- 
ham Rectory, near Pangbourne, Berkshire, and 
employed to charge accumulators for lighting the 
eighteen-roomed house and outbuildings. Though it is 
impossible to give its age exactly, the evidence of the 
machine number and the design places the date of its 
construction before 1888, and probably as 1885. That 
is to say, it is fifty years old. It has been in regular 
use all its life, and is at present run ab jut five or six hours 
a day on six days a week. It does, however, occasionally 
exhibit little eccentricities. For instance, the lubricating 
system is hardly what it was, so that the oil has a 
tendency to run through the bearings too fast, while the 
commutator has been known to come adrift. On the 
whole, however, it is worthy of the name it bears, and 
we hope it will long continue to give faithful service 
It may be added that it is marked 5} x 10, which 
indicates the dimensions of the armature core, and 
it is driven by a belt from a comparatively modern 
Petter engine. This engine took the place of another 
ancient machine with naked-flame ignition. 

The dynamo was installed for the Rev. H.C. Wilder, 
by whose kindness the photographs were obtained, by 
his brother, who was a pupil of Colonel Crompton. 
Mr. Wilder was also responsible for the remarkable 
instrument and switch which are illustrated in Fig. 2. 
This instrument, which still gives satisfaction, is a 
solenoid ammeter, the indications of which are rendered 
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hole. It was then safe to use a high pressure as it 
As the fissures in this 





charging through a 30 in. diameter pipe. The latter 





valley were obviously dangerous, the effectiveness of 


dead-beat by oil in the bottle-like receptacle at the 
bottom. 
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LABOUR NOTES. 


Tue Ministry of Labour estimates that at Novem- 
ber 25, there were approximately 10,537,000 insured 
persons between the ages of 16 and 64 in employment 
in Great Britain. This was 45,000 more than a month 
before and 315,000 more than a year before. The 
increase, since October 21, in the numbers of insured 
persons in employment is due largely to a substantial 
reduction in the numbers of work-people directly 
involved in industrial disputes. Employment con- 
tinued to improve in coal-mining, the cotton industry, 
iron and steel manufacture, engineering, shipbuilding 
and ship-repairing, and dock and harbour service. On 
the other hand, there was a further decline in employ- 
ment in building and public-works contracting, shipping 
service, and hotel, boarding house, &c., service ; 
there was also some decline in tailoring, pottery 
manufacture, the motor-vehicle, cycle, &c., industry, 
and electrical apparatus manufacture. 


On November 25, the numbers of unemployed 
persons on the registers of employment exchanges 
in Great Britain were 1,617,237 wholly unemployed, 
221,443 temporarily stopped, and 79,882 normally 
in casual employment, making a total of 1,918,562. 
This was 2,172 more than the number on the registers 
on October 21, but 202,223 less than a year before. 
The total on November 25 comprised 1,524,276 men, 
59,019 boys, 283,935 women, and 51,332 girls. 


Of the persons on the registers at November 25, 
about 47 per cent. were applicants for insurance benefit 
and about 38 per cent. for unemployment allowances, 
while about 15 per cent. were uninsured or were for 
other reasons not entitled to apply for benefit or un- 
employment allowances. In the case of about 41 per 
cent. of the total of 1,625,880 persons on the registers 
who whe giving for benefit or unemployment allow- 
ances, thy last spell of registered unemployment had 
lasted less than six weeks; for about 55 per cent. 
it had lasted less than three months, and for about 
66 per cent. less than six months. About 23 per cent. 
of the total had been on the register for 12 months 
or more. A considerable proportion of the persons 
who have been on the register for extended periods 
will have had one or more short spells of employment, 
lasting not more than three days each, during such 
periods. Oe 

The efforts of the Mines Department to bring about a 
settlement of the wages difficulty in the coal-mining 
industry were continued last week, but, apparently, 
without bringing the parties appreciably closer together. 
The representatives of the coal owners informed the 
Secretary to the Mines Department that all the districts 
had decided to invite the miners in their districts to 
discuss the position of the industry and the prospects 
as they affected wages, and that the first steps had 
been taken with a view to increasing in the future the 
revenue from the sale of coal in certain markets. A 
meeting took place later at the Mines Department 
between the executive of the Mineworkers’ Federation 
and the Secretary for Mines, and, at its conelusion, 
an Official statement was issued by the Mines Depart- 
ment to the effect that the representatives of the 
Federation had informed Captain Crookshank “ that 
the suggestions so far advanced on behalf of the coal 
owners could not be regarded as constituting a satis- 
factory basis of settlement.” ‘They, therefore,” 
it was added, “ agked Captain Crookshank to continue 
his negotiations with the coal-owners, which he has 
agreed to do.” aE 6 

A statement issued on Friday by Mr. Joseph Jones, 
the president, and Mr. Ebby Edwards, the secretary, 
of the Mineworkers’ Federation, was in the following 
terms :—‘‘ In view of the unsatisfactory nature of the 
results that have accrued from our interviews with the 
coal owners and the Secretary for Mines, acting for 
the Government, we regret that we have no other 
alternative than to call a national conference on 
December 18 to report the results of our efforts to 
negotiate a settlement and to arrive at a decision on 
future action.” a 

In the course of a long statement, the Mining Associa- 
tion says that the cost of conceding the demand for 
an increase of wages of 2s. a shift for adults and ls. 
for youths would be about 18,500,000/. a year, or 
1s. 10d. per ton of commercially disposable coal. Where, 
it is asked, is the money to come from? For the 
year 1934 the total “ credit”—which was very far 
from being a net profit—was 4,128,1991., or 5d per 
ton. After paying interest on debentures, bank loans 
and overdrafts, the cost of pensions and amortisation 
of capital, less than 2,000,000/. remained. The fact 
that a few selected collieries were able to declare a 
modest dividend was no indication of the wage- 





paying capacity of the industry in the various coal- 
fields. 





Dealing with the argument of the miners that they 
do not participate in the profits from ‘‘ by-products,” 
the Association says that coal transferred to all associ- 
ated undertakings—whether coke-oven plants, selling 
agencies, or others—must be transferred at fair market 
prices; that it is the duty of the accountants. ap- 
pointed by the miners to see that this is actually 
done; and that these accountants have access to all 
the colliery books for this purpose. What better 
safeguard could be provided ? A passage in the report 
of the Bridgeman Committee of Inquiry expressed the 
opinion that the ascertainment tables in their present 
form did “‘ not give any complete picture of the profits 
and losses in the coalfield under the conditions which 
now prevailed.”’ It had been too readily assumed in 
some quarters that the reference was only to transfer 
prices; the words “and losses” were completely 
ignored, as well as the owners’ contention that the 
ascertainment returns did not give a complete figure 
of either profits or losses. Any higher prices realised by 
the new selling organisations must be included in the 
returns of proceeds, and there could, therefore, be no 
“ hidden profits’ from that source. 


On the question of re-organisation, attention is 
drawn to the fact that there has been a great and costly 
increase of mechanisation. Between the outbreak of the 
war and March, 1934, it is stated, 70,000,000/. had been 
spent in modernising the mines, and half of that sum 
was expended between July, 1921, and March, 1924. 
Since then mechanisation had developed very exten- 
sively and the total expenditure of the owners reached 
a colossal sum. ‘ With a contracting industry,” the 
statement continues, ‘‘ and a long period of depression, 
this achievement is all the more remarkable. More 
than to any other cause, the striking reduction in the 
cost of production is attributable to the unstinted 
expenditure of money by the owners in bringing the 
pits to the highest pitch of technical efficiency.” 


In a statement issued on Monday, Mr. Edwards, the 
secretary of the Mineworkers’ Federation, says that 
from whichever angle the claim of the miners is ex- 
amined, the colliery owners stand condemned. The 
Federation’s representatives have again been told 
that the wages issue is outside the province of the 
Mining Association. Nationally, the owners, it seems, 
can consider coal production, distribution and prices ; 
they can discuss trade agreements with the Government 
and assistance for international trade ; they can con- 
sider any question of legislation affecting the industry 
from taxation to mineworkers’ hours; even if wages 
are related to legislation, it comes within the province 
of the coal owners nationally ; but not, apparently, the 
wages of employees. ‘‘ The motive of the employers,” 
Mr. Edwards declares, “ is clear. They desire to depress 
wages to the lowest district level. It is a policy that 
defeats the whole principle of the co-ordination of the 
industry. We have abundant evidence that district 
wage applications have been refused by the district 
owners because of the low wages in other districts 
as a competitive factor.” 


On the question of a national agreement, Mr. Edwards 
says that “ a central co-ordination of district wages by 
a national wages agreement is as vital a necessity as 
the central co-ordination of district prices, for if wages 
are settled in particular districts without reference to 
the position of other districts, the result must inevit- 
ably be to undermine the position of all concerned.” 





According to Mr, Edwards, the ratios in the present 
wages agreements must be revised if improved proceeds 
are to be immediately reflected in wages. Otherwise, 
in South Wales prices could rise 1s, 10$d. a ton and in 
Durham Is. 4}d. a ton and not a single penny go in 
wages. This calculation took no account of the 
accumulated .deficiencies. Taking the country as a 
whole and assuming that prices advanced by 10 per 
cent., not a single penny would go in wages without 
an alteration of the ratios, while the owners would 
receive on the average nearly 1s. 64d. per ton profit. The 
national issues involved in the miners’ wage claim 
could only be settled nationally. 





The Preparatory Maritime Conference of the Inter- 
national Labour Organisation has adopted reports 
which will enable the Office to draft pro conven- 
tions on working hours, manning and holidays with 
pay, for submission to next year’s International Labour 
Conference. According to the Geneva correspondent 
of the Morning Post, the shipowners’ representatives 
at the Preparatory Conference expressed opposition to 











any international regulation of working hours inde- 
pendently of the wages problem. They pointed out 
that it was admittedly impossible at present to regulate 
wages internationally, and that therefore the only 
statesmanlike course was to leave hours to be regulated 
nationally by whatever method each country might 
consider best suited to its own conditions. On the 
question of holidays with pay, the group maintained 
that the idea of holidays with pay was inconsistent 
with the fundamental condition of the seaman’s 
contract of employment, whieh was for a voyage or a 
fixed term. 





Mr. Robert R. Nathan, eonsultant on unemploy- 
ment statistics ‘to ‘the President’s Committee on 
Economic Securities, stated, on Wednesday last week, 
that 5,000,000 unemployed persons had found work in 
the United States March, 1933, when the 
unemployment were 15,071,000, and September 
this year. N 1,000,000 new recruits had been 
added to the'employable:population, so that in Septem- 
ber there were still 10,916,000 unemployed. Mr. 
Nathan’s expectation was that the October figures 
would show a substantial further reduction in unem- 
ployment. "The New York correspondent of the Times 
says that although Mr. Nathan’s estimates are not 
strictly official, and are described by ‘him as “ rough 
approximations,” they are aceepted by the Govern- 
ment economists and sed by many Federal agencies. 
The September estimates give the unemployed in 
important industries as ‘follows :—Manufacturing, 
2,756,000; building, 1,741,000; steam railways, 
632,000 ; wholesale and retail trades, 979,000 ; domes- 
tic and personal «services, other than laundries and 
cleaning and dyeing establishments, 663,000. Road 
building was the only industry that had no unemploy- 
ment. Because of Government s , there was an 
excess there over normal employment of 94,000 persons. 





A trade union medical ‘bureau has been set up in 
Billingham for ‘the benefit of workers in the manu- 
facturing plant of Messrs. Inrperial'Chemical Industries. 
Membership is voluntary. Members y 2d. a week, 
for which they obtain the services of a doctor, who 
specialises in ocewpational diseases arising out of 
chemical manufactures. 





The General Council of ‘the Trades Union Congress 
have decided to give evidence before the Home Office 
Committee on Workmen’s Compensation. Incor- 
porated in this evidence will be, it is officially stated, 
the specific points submitted by the Mineworkers’ 
Federation, with particular reference to miners’ 
nystagmus. Nearly 50 unions have informed the 
General Council of their views in regard to matters 
which, they think, should be ventilated, and evidence 
is still accumulating. The General Council are pressing 
the Home Secretary to have the terms of reference of 
the committee extended to include the computation of 
weekly earnings, and the question of the inability of 
employers to meet their liabilities, or failing that, to 
set up a separate committee on these subjects. 





The Minister of Labour is to be asked by the Trades 
Union Congress to receive a deputation on the subject 
of the Margate Congress resolution asking the Govern- 
ment to extend unemployment insurance to all workers 
regardless of income, demanding that unemployment 
benefit shall not be refused to workers involved in- 
directly in trade disputes, and urging the restoration 
of the position which obtained under the 1924 (No. 2) 
Unemployment Insurance Act which provided that no 
worker lost benefit owing to stoppages of work due to 
the breaking of agreements by employers. 





The weekly organ of the International Labour Office 
at Geneva states that following the agreements between 
the national organisations of employers and workers 
in Italy relating to the forty-hour week, the Fascist 
Confederation of Industrial Salévers and the corre- 
sponding organisation of industrial workers have 
signed an agreement relating to payment for holidays. 
This agreement provides that holidays falling due 
under collective contracts in 1935 shall be paid for as 
stipulated in the contracts, without regard to the 
reduction of working hours resulting from the agree- 
ment relating to the forty-hour week, Payment for 
holidays falling due in 1936 and subsequent years shall 
be based on the average hours of work performed during 
the year, with a maximum of 48 in the week and a 
minimum of forty. The maximum limit shall not 
apply in cases where the collective contract provides 
for a longer holiday than six days, or the minimum 
limit where the holiday is less than six days. The 

ment does not affect collective contracts which 
provide that the holiday shall be paid for on the basis 
of a percentage of wages. 
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FLOW RECORDER AND INTEGRATOR 
FOR VENTURI FLUMES. 


In an article published on page 701 of our 138th 
volume (1934), we called attention to the advantages 


of the Venturi flume for measuring the flow of water, | 


sewage and other liquids in open channels, explained 
the principles involved, and illustrated and described 
some examples of recording and integrating instruments 
designed and constructed by Messrs. George Kent, 
Limited, Biscot-road Works, Luton, for use with these 
meters. For “ free” flow, it will be remembered, the 
discharge is proportional to H,}, where H, is the 
depth of water upstream of the Venturi flume, while 


for “ drowned ” flow it is proportional to H, “H,—H,, 
where H, is the depth of water at, the throat, These 
expressions, although not perfectly accurate, are 
sufficiently so for practical purposes ; the assumptions 
made to justify them were mentioned in the article 
above referred to. One of the instruments described 
in our previous article, viz., that illustrated in Figs. 14 


and 15, on Plate XUVI, was designed to record and | 
or “ drowned ” | 


integrate the flow under either “ free ” 
conditions, but more recently, another instrument for 
the same duty, but of improved design, has been 
placed upon the market by Messrs, Kent, It 
claimed that the new instrument, in which a different 
system ot 
results, and at the same time is much more easily 
calibrated. 

The instrument, complete except for its casing and 
cover, is illustrated by the photograph reproduced | 
in Fig. 1, above, while details of its actucal construc- 
tion are given in Figs. 2 and 3 on this page, and 
in Figs. 5 and 6 opposite. Figs. 2 and 3, it should 
be explained, show the parts the instrument 


is 


of 
below the table seen in Fig, 1, while Figs. 5 and 6 
illustrate the parts above the table. The design, 
however, can be more readily followed from Fig. 7, | 
which shows the general arrangement of the instru- 
ment in diagrammatic form. The floats a and b in this | 
diagram are operated, respectively, by the variations 
in level upstream of the throat of the Venturi flume, and 
at the throat itself. Their movements thus correspond 
to H, and Hy, respectively. Cords from the floats 


| 
| 
links is employed, gives more accurate | 
| 
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“ENGINEERING” 
| the horizontal component of the angular movement 
1 of the rod ¢ is transmitted through another roller 
carriage z to a rod x, the latter being guided by 
Fig. 4. the rollers y, so that it can move only in a horizontal 
* Ne = es direction. Its movement, which, as is shown below, 
7 } 7 is proportional to the product H, v/ H, — Hg, is 
LW Y m1 finally transmitted through a roller and cam to the 
q | ¥ oo Nib} recording pen and indicating pointer. The integrating 
| <p eer —' *| mechanism is mounted on the axis about which the 
f : - : 
j a im t pen and pointer turn, and is driven by a planimeter 
7 oe } fe “Sy wheel in contact with a friction disc, which is rotated 
$--te =a a ——_ at a constant speed by clockwork. It will be clear 
i i ~ that, as drawn in the diagram, Fig. 7, the planimeter 
Y n 3 i wheel is in the position it would occupy with zero 
MB a te ay ut 1 flow, ahd would not be rotated by the disc, but as the 
(4869.D.) 1) 3 flow commences the wheel will be moved to a position 
r 1 ¥ nearer the periphery of the disc and will be rotated 
i H t at a speed which increases as the periphery is 
\ Y_ “ENGINEERING approached. 
| pass in opposite directions round two pulleys mounted It may here be pointed out that when /H, H, 0 


| loosely on a spindle and terminate in counterweights, 
| while teeth on the adjacent edges of the two pulleys 
engage with a bevel pinion mounted on an arm c¢ 
| fixed to the spindle. The arrangement thus consti- 
| tutes a differential gear, and it will be obvious that the 
rotation of the spindle is proportional to H, — Hy. 
This rotation is transmitted through spur wheels 
e, and e, to a cam d, on the edge of which rests a 
roller g, mounted on a toothed sector h, and the form 
of the cam is such that the angular movement of the 
|sector is proportional to ./H, — H,. The sector h 
|engages with the rack i, the movement of which is 
| kept vertical by means of guide wires not shown. 
Referring again to the differential gear, it should be 
| mentioned that the pulley f, the rotation of which is 
| proportional to H,, is rigidly connected to the gear 
| wheel k, and thence, through the gears k, and k,, to 
the toothed sector m, the angular movement of which 
is thus alsc proportional to H,. Fixed to the same 
spindle as that on which the sector m is mounted is 
a second toothed sector m,, and this engages with a 
| rack attached to a carriage n guided by means of rollers 
| running on the rail 0, so that it can move only in a 
horizontal direction. Now, the horizontal movement 
of the carriage n, which is proportional to H,, and the 
vertical movement of the rack i, proportional to 
“H, — Hy, have to be multiplied together and the 
| method of doing this may next be explained. 
Attached to the carriage n, and moving with it in 
a horizontal direction, is a vertical rod g, to which a 
horizontal rod p is connected by means of a roller 
carriage, so that the horizontal movement of the 
carriage n is imparted to the rod p. By similar means 
the rod p is moved in a vertical direction by means of 
the rack i, an extension piece from the latter being 
connected to the rod p through a roller carriage s. 
The resultant movement of the rod p is thus a com- 
bination of the horizontal movement of the carriage 
n and the vertical movement of the rack i. This 








| resultant movement is transmitted through a roller 


18 


carriage v to a sod ¢t, which pivoted on the 
extension piece uf the rack i at the point u, and 





the pivoting point u of the rod ¢ is exactly over the 
pivoting point of the carriage carrying the rollers z, 
as in Fig. 7, so that the horizontal component of any 
angular movement of the rod ¢ produced by a variation 
in the value of H, will be zero. Also, when H, is zero 
the rod ¢ is vertical, and any variation in the value of 
WH, H, will merely cause the rod ¢ to slide between 
the rollers z without producing any horizontal move- 
ment in the rod x. It should be noted that the gearing 
is arranged so that an increase in H, causes the carriage 
n and the rod p to move from left to right, and an 





inerease in the value of /“H, H, causes the rack ?- 
with its extension piece, and also the rod p, to move 
downwards. Bearing this in mind, the proof of the 
operation of the mechanism for multiplying H, 

“H, — H, may be followed with reference to th 
diagram, Fig. 4. In this diagram the full lines show 
the positions of the component parts of the mechanism 
for zero flow, corresponding to Fig. 7, and the dotted 
lines indicate their positions when flow taking 
place. Suppose now the carriage » has moved 
distance X from its zero position towards the right, 
and the extension of the rack i has moved a distance 
Y downwards. To show that the horizontal movement 
Z of the rod z is proportional to X Y, and therefore 
to H,/“H, — H,, let L be the constant distance 
between the rod p and the pivoting point u of the rod t. 
Inspection of the diagram will then show that, from 


1S 


a 


similar triangles, + L’ ‘2: r Then putting 
; , a 7 1 

Z=Q, X =H,, ¥ VH, — H,, and ; = K, (a 
constant), we have Q = K, H, ./H, - -H,, as is 


required. 

The actual design and construction of the parts 
illustrated diagrammatically in Fig. 7 can be followed 
by examining Figs. 1, 2 and 3 on this page, and Figs 5 
and 6 opposite, with but little further explanation 
It will be seen, for instance, that the integrator is 
geared to a counter dial reading directly in gallons, o1 
any other units. The pen records the flow on a drum 
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strut swinging across the instrument face and also 
shows a red light until the undercarriage is in a landing 
position. The hydraulic pump lever for this under- 
carriage (which can be dropped in 16 seconds and 
raised in 20 seconds) is placed between the two front 
seats. 

Power is supplied by a De Havilland Gipsy 200-b.p. 
six-cylinder engine, which is carried on rubber vibration 
dampers in a welded steel tube frame. The tanks, also 
mounted on rubber, have a capacity of 60 gallons, but 
with a full passenger complement only 44 gallons can 
be carried without overloading ; this, however, gives 
a range of 500 miles at a cruising speed of 120 m.p.h. 
The machine is an economic one to operate, and has a 
service ceiling of 14,000 ft.; maximum speed, 145 
m.p.h., and landing speed of 55 m.p.h. In this machine 
Messrs. The Heston Aircraft Company, Limited, and 
their designers, Messrs. George Cornwall and 8. H. 
Evans, are to be congratulated on having produced a 
model with a commercial future and breaking new 
ground both in improved design and construction. 








ENGINEERING TRAINING AND 
EDUCATION. 


Andrew Carnegie Research Scholarships.—The Council 
of the Iron and Steel Institute is prepared to make 
annually a limited number of grants from the research 
fund founded by the late Mr. Andrew Carnegie in aid 
of metallurgical research work. The object of the 
scheme is not to facilitate ordinary collegiate studies, 
but to enable students, who have passed through a 
college curriculum or have been trained in industrial 
establishments, to conduct researches on problems of 
practical and scientific importance relating to the 
metallurgy of iron and steel and allied subjects. The 
value of thegran t in any one year will not, as a rule, 
exceed 1001. The Council, however, may award 
further grant in aid of any particular research work, 
which seems to them sufficiently meritorious to justify 
further assistance. Candidates, who must be under 
35 years of age, must apply before January 10, 1936, 
on a special form to be obtained from the secretary of 
the Iron and Steel Institute, who is also able to furnish 
further particulars regarding the scheme. 








CONTRACTS. 


The South African Railways and Harbours Administra- 
tion have ordered 26 four-ton electric, portal, luffing jib 
cranes from Messrs. Bancock 
Babcock House, Farringdon-street, London, 
Fourteen of the cranes are for Port Elizabeth Harbour, 
and 12 for Table Bay Docks. The maximum radius of 
the cranes is 60 ft., the height from rail level to the 
highest position of the hook, 72 ft. 6 in., and the depth 
of lift below rail level 58 ft. 

Messrs. INTERNATIONAL CompustTion, Limirep, Ald- 
wych House, Aldwych, London, W.C.2, have supplied 
two of their “ L_” foreed-draught stokers to Devonport 
Dockyard, through Messrs. Yarrow and Company, 
Limited, and a coal-handling plant to Messrs. Briggs 
Bodies, Limited. Other orders include secondary-air 
equipments for Messrs. Tullis Russell and Company, 
Limited, and the Preston Corporation, and a Beaumont 
Skip hoist for Messrs. [Imperial Chemical Industries, 
Limited, Wallerscote. 

Messrs. Ruston anp Hornspy, Limrrep, Lincoln, 
have received orders for a 600-brake horse-power and 
a 450-brake horse-power oil engine from Messrs. Warner 
Brothers First National Productions, Limited, Tedding- 
ton, and a repeat order for four 440-brake horse-power 
oil engines for a new film studio which is being built by 
Mesars. Sound City, Limited, Shepperton. 


Messrs. NeGReTtTI ~nD Zampra, 38, Holborn-viaduct, 
London, E.C.1, have received an order for the complete 
equipment of dial thermometers and pyrometers for the 
engine and boiler rooms of the liner Queen Mary. The 
installation comprises 112 mercury-in-steel dial thermo- 
meters and 24 thermo-electric pyrometers. 

Messrs. Morris Morors, Liurrep, Cowley, Oxford, 
amongst other recent orders for their industrial engines, 
have received one for engines from the London, 
Midland and Scottish Railway Company. 

Messrs. CAMBRIDGE INSTRUMENT CoMPANY, LIMITED, 
45, Grosvenor-place, London, 8.W.1, are supplying three 
Thomas gas meters for the coke-oven plant erected in 
connection with the Orgreave by-product plant of the | 
Rothervale Collieries, owned by Mesars. The United 
Steel Companies, Limited, Sheffield. One meter, for 
measuring the producer gas supplied for heating the 
coke ovens, will have a maximum capacity of 800,000 cub. 
ft. per hour, The second meter, for the coke-oven 
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TENDERS. 


We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 

| tender is stated below. Details may be obtained on 
| application to the Department at the above address, 
the reference number being quoted in each case. 

Union of South Africa Tenders and 


Cast-Iron Pipes.. 
January 10, 1936. (T.Y. 


| 
| Supplies Board, Pretoria ; 
| 5,533.) 
| Tubes, 1}-in., wrought-iron or mild-steel, and fittings, 
} Indian Stores Department, New Delhi ; 
| January 6, 1936. (T.Y. 5,535.) 

Machine Tools, Argentine State Railways, 
| Aires ; January 9, 1936. (T.Y. 5,537.) 
Metal-Clad Switchgear, totally-enclosed, for Spencer- 
road Power Station, City Council, Melbourne, Australia ; 
January 29, 1936. (T.Y. 10,257). 

Refrigerated Cabinet for display purposes at the Pro- 
| ducts Laboratory, College of Agriculture, Giza. Ministry 
|of Public Works, Cairo, Egypt; January 11, 1936. 
(T.Y. 5,539.) 
| Small Steel Railway Bridges, 100, consisting of primary 

sections. Kampsax Consortium, Tehran, Iran; Janu- 
ary 13, 1936. cry. 5,541.) 


Underground Armoured Cable, 8,000 m., high-tension 
(6,000-volt), three-wire, each of 16 sq. mm. sectional 
area. State Electricity Supply and Telephones Ad- 
ministration, Montevideo, Uruguay ; February 7, 1936. 
(T.Y. 10,259.) 


Static Transformers, comprising three 200-kVA and one 

100-kVA, three-phase, step-up transformers; one 
50-kVA and three 20-kVA_ three-phase step-down 
| transformers, nine single-phase 60-VA potential trans- 
| formers; and nine 60-VA current transformers. State 
Electricity Administration, 
| Montevideo, 10, 1936. (T.Y. 
| 10,260.) 


for charpoys. 


Buenos 


Telephones 


Supply and 
February 


Uruguay ; 
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BOOKS RECEIVED. 


ferodynamic Theory. A General Review of Progress 
Under a Grant of the Guggenheim Fund for the Pro- 
motion of Aeronautics. ’. F. Duranp, Editor-in- 
Chief. Volume V. Division N. Dynamics of the 
Airplane. DivisionO. Airplane Performance. Berlin: 
Julius Springer. [Price 20 marks (Germany), 15 marks 
(other countries). | 

United States Department of the Interior. Bureau of 
Mines. Bulletin 383. Contributions to the Data on 
Theoretical Metallurgy. Ll. The Free Energies of 
Vaporization and Vapor Pressures of Inorganic Sub- 


stances. By K. K. Ketiry. Washington: Govern- 
ment Printing Office. [Price 10 cents.] 
Department of Scientific and Industrial Research. Forest 


Products Research Records. No. 4. 

London: H.M. Stationery Office. [Price 6d. net.] 
Champ Electromagnétique. By Marc Jovavuet. 

Paris: Librairie Armand Colin. [Price 10-50 francs.] 

S.O.8. Save Our Shipyards. By Sm ARcHIBALD 
Hurp. London: The Shipping World Limited. 
[Price 1d.] 

Transactions of the Institution of Civil Engineers of Ireland. 
Volume LXI. Ninety-Ninth Session. November, 
1934, to May, 1935. Dublin: Offices of the Institution. 

Académie de Marine. De UUtilité de Doter les Contre- 
Torpilleurs d'une Protection et des Méthodes & Suivre 
pour y Parvenir. By Pavut Aveustin-NoRMAND. 
Paris: Société d’Editions Géographiques, Maritimes 
et Coloniales. 

The Journal of the 


Timber Seasoning. 


Le 


Iron and Steel Institute. Volume 


CXXXI. 1935. No. 1. Edited by K. Heapiam- 
Mortey. London: Offices of the Institute. 

The Institution of Mechanical Engineers. Proceedings. 
Volume 129. 1935. January-March. London: 


Offices of the Institution. 

Mitteilungen des Forschungsinstituts fiir Maschinen- 
wesen beim Baubetrieb. Part 8. Erwirmungs- und 
Trocknungsvorgange in Gesteinstrockentrommeln beim 
Gegen- und Gleichstromverfahren. By Dr.-Inc. Ger- 
HARD Stitier. Berlin: V.D.I.-Verlag, G.m.b.H. 
[Price 9 marks.] 

Regeln fiir die Durchflussmessung mit genormten Diisen 


und Blenden. D.I.N. 1952. III.  vollstindig neu- 
bearbeitete Auflage. Berlin: V.D.I.-Verlag, G.m.b.H. 
[Price 5 marks.} 

Personal Psyc By M. Darnow. London: Sir 


Isaac Pitman and Sons, Limited. [Price 5s. net.] 
Istituto Superiore D'Ingegneria (R. Politecnico) 
Milano. Atti Ricerche Studi XXI. Temperatura 
di Presa dei Cementi. By Proressor Inc. Luter 
SANTARELLA. Milan: Ulrico Hoepli. [Price 10 lire.] 
Department of Overseas Trade. No. 624. Economic 
Conditions in Portuguese East Africa, July, 1935. 
7 agg By 8. E. Kay. London: H.M. Stationery 
oO . [Price 2s. net.] 
Hutchinson's Technical and Scientific Encyclopaedia. 
Edited by C. F. Twenszy and I. P. Sairsnov. Volume 


R. 





gas delivered to the gasholder, will have a capacity of 
500,000 cub. ft. per hour, and the third, for the surplus | 
coke-oven gas used in the coke ovens, will have a capacity 
of 300,000 cub. ft. per hour. 

Messrs. R. anv W. Hawtnorn, Leste anp CoMPANy, 
Lamitep, Hebburn-on-Tyne, are to build one of two | 
vessels, ordered by Sir Arthur Sutherland, and intended | 
















by Messrs. Smrra’'s Dock Compayy, Liurrep, North | 
Shields. Each vessel will have a deadweight carrying | 
capacity of about 1,000 tons. 





III. Hydrogen-Ion Concentration (continued) to Petrol. 
{Price 24. net.] Volume IV. Petrol Engines to | 
Zymurgy, and Bibliography, London : Hutchinson and | 
Company (Publishers), Limited. [Price 20s. net.] 
Festigkeitsberechnung rotierender Scheiben. By Dr. | 
poi. I. Matxin. Berlin: Julius Springer. [Price 
10 marks. ] | 


binen. By Dr.-Inc. Ernst Ornter. Leipzig: Verlag 
von B. G. Teubner. 
4.05 marks (other countries).] 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Intense activity prevails in the steel 
producing sections. The influx of orders is substantially 
greater than a year ago, as is reflected in the latest output 
statistics. According to these the Sheffield district 
turned out, in October, 134,000 tons of steel ingots and 
castings, as compared with 128,000 tons in September, 
and 115,000 in October last year. During October a 
new record was established in that the daily output 
averaged 4,977 tons as compared with the previous best 
of 4,912 tons in the previous month, and 4,611 tons the 
daily average for the whole of last year. The continued 
heavy demand for raw and semi-finished steels is severely 
taxing the resources of many firms. In one instance, 
the biggest producing firm in this area is for the first 
time in its history operating 12 furnaces out of 14. Two 
are standing idle in case of breakdown. Other concerns 
employing smaller batteries of furnases are in some cases 
experiencing difficulty in executing contracts in th« 
specified time. That steel producers have confidence in 
the future finds expression in the fact that they ar 
placing orders freely for hematites and pig-iron. Somy 
consumers of such material have contracted for supplies 
to cover them for nearly six months ahead. Despite the 
prevailing activity, most steel-melting departments are 
expected to close down for the usual period at Christmas. 
From an economic point of view this set-down is to their 
advantage. It will enable repairs to furnaces to be 
carried out, and everything prepared for the increase in 
business which is expected to develop in the New Year 
Little change is reported in the heavy machinery and 
engineering trades. Materials and finished products for 
the Defence Forces are in improved demand. Works 
turning out shipbuilding steel, forgings, and castings are 
doing better. Recent improvement in the call for ship 
plates has been maintained. Railway rolling-stock 
requirements are steady. Output of stainless and other 
high-class steels reaches a high level. The motor-car 
industry is taking a heavy and increasing tonnage of 
Sheffield-made steel and engine parts. Firms producing 
gear-boxes and clutch-plates have had to put on extra 
shifts in order to keep pace with requirements. Makers 
of engineers’ small tools are also very busy. 

South Yorkshire Coal Trade.—The export market is 
featured by the shortage of supplies of certain classes of 
Few inquiries are circulating for prompt delivery. 
There is a brisk demand for fuel on inland account. Iron 
and steel works are consuming heavy tonnages. Steam 
coal is in good demand. The house coal position shows 
further improvement. Uncertainty as to whether there 
may be a stoppage in production has resulted in an 
expansion of buying for stocking purposes. Supplies of 
foundry and furnace coke—except under contract—are 
exceptionally scarce. Gas coke is in a similar position. 
Quotations are :—Best branch hand picked, 25s. to 27s. ; 
Derbyshire best house, 2ls. to 23s.; Derbyshire best 
brights, 18s. 6d. to 20s. ; best screened nuts, 18s. to 19s.: 
small screened nuts, 17s. to 17s. 6d.; Yorkshire hards, 
18s. 6d. to 19s.; Derbyshire hards, 18s. 6d. to 19s. ; 
rough slacks, 10s. to lls.; nutty slacks, 9s. to 10s. 


coal. 








NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 


Welsh Coal Trade.—The recent improvement in the 
Welsh steam-coal market was well maintained last week 
and practically all coals remained in active demand. 
There was no relaxation in the general position and col- 
liery order books were well filled over the rest of the year. 
The decision of the miners’ leaders not to accept the 
invitation of the owners to meet them in their individual 
districts caused consumers to show further anxiety. 
In the export trade, business was hampered by the slow 
arrivals of shipping due to the recent bad weather and 
as a result of which several vessels were put out of 
position. Consequently, heavy stocks of coal were held 
up at the docks and some collieries experienced a shortage 
of empty wagons. Washed smalls were in particularly 
good request and supplies were practically unobtainable 
for some time ahead though premiums of Is. to 2s. 
were being freely offered for the small parcels available. 
Bituminous and dry smalls maintained a strong position, 
and although it was not easy to cover requirements, 
values showed no improvement on the schedule. Duffs 
and through coals met a good inquiry while large coals 
were generally well placed. Sized coals were firm and 
well stemmed. New contract inquiry has been on a 
better scale. During the week the Algerian State 
Railways have covered their requirements for next 
year with South Wales coal exporters. The quantity 
is understood to be about 90,000 tons of coal and 17,000 
tons of patent fuel. The Argentine Naval Commission 
have also placed orders with local exporters for the supply 
of 20,000 tons of coal for delivery over the first quarter 
of next year. The French State Railways were calling 
for tenders to be submitted by December 11 for the supply 
of Welsh coals, to cover their requirements for 1936. 
The quantities asked for were 200,000 tons to 250,000 
tons of Welsh large coals and 70,000 tons to 80,000 tons 





[Price 5.40 marks (Germany), | supply and prices were advanced. " 
|sion, which administers the French pitwood for Welsh 


of small coals. These quantities are practically the 
same as last year. The Madrid Zaragossa and Alicante 
Railways of Spain invite tenders for the supply of 
45,000 tons of coal to be delivered over the first half of 
next year. Tenders have to be in by December 14. 
Shipments abroad, including bunkers, last week showed 
an expansion, compared with the corresponding period of 


for the coasting trade. The other is to be constructed | Grundziige der Berechnung und des Baues von Dampftur - | last year, of about 19,000 tons. Cokes and patent fuel 


Pitwood was in short 


were in good request and busier. ) 
The Mixed Commis- 
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coal barter scheme, meets in London this week to decide 
upon quantities and prices for the first quarter of next 
vear. 

Iron and Steel Trade.—Operations in the iron and steel 
and allied trades of South Wales and Monmouthshire 
have proceeded on a fairly good scale. Good progress has 
been made at the new Dowlais works of the British 
(Guest Keen Baldwins) Iron and Steel Company, 
Limited, and ‘itis expected that two furnaces recently 
closed down te, facilitate constructional work will be 
blown in agaim this week. Prices have generally been 
maintained ata firm level. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.__Makers’ stocks of Cleveland 
pig-iron were cleared some time ago, and accumulations 
at consumers’ works are much lighter than is considered 
desirable under-existing conditions. The very restricted 
output is insuffieient for present needs, and as demand is 
increasing, early enlargement of output, or greater use 
of products of other iron-making districts, is essential 
to meet the» situation. Transactions, with overseas 
customers are. virtually impossible, and sales to home 
users are few and small, producers, after making provision 
for requirements of their-own consuming works, and for 
obligations under running contracts, having next: to no 
iron available for the market. Merchants have command 
of only moderate parcels. Fixed minimumdelivery prices 
are based.om No. 3 quality at 70s, here, 72s. to 
North of nd areas beyond the Middlesbrough 
zones 708, to Falkirk, and 73s. to Glasgow. 

Hematite-—Conditions in the East Coast hematite 
pig-iren trade are much in favour of sellers. Stocks. are 
nearly all sold, or allocated for early use at makers’ 
works, and)/output is-abserbed as it-is;preduced: Home 
buyersexperience difficulty in putting through business, 
and exporters’ efforts toinduce makers;:to quote:for ship- 
ment. to “foreign destinations meet with ligtle: or: no 
success. Values tend: upward, but as yet quotations 
remain at the equivalent of No. l-gradé:of ironm-at 71s. 
for use on Tées-side, 728. delivered Tyneside, 738. 6d. deli- 
vered to various parts of Northumberland and Durham, 
78s. 6d. to the Sheffield area, and 74s. to Scotland. 

Foreign Ore.—But little new business in foreign ore.is 
forthcoming, both buyers and sellers being disinclined to 
negotiate, but imports against old’ contracts promise 
to be heavy this month. 

Blast-Furnace Coke.—Local 
sumers of Durham. blast-furnace coke have ht 
extensively and are still.in the market. Makers are in 
a stronger position: than for a very considerable time, 
and are now asking up to:2ls. for good*medium qualities, 
delivered to Tees-side works. 

Manufactured Iron and Steel._—Manufacturers of semi- 
finished and finished iron and steel have well-filled 
order books: The huge aggregate tonnage output is 
promptly» accepted by customers, many of whom are 
pressing for larger deliveries. Re-rollers complain 
that supplies of semi-fini steel are inadequate to 
meet requirements while imports of Continental material 
are eagerly taken up. Demand for finished products is 
unabated, and still further increase of output is re- 
quired to fully satisfy demands. Manufacturers of 
structural steel, railway material, and shipbuilding 
requisites have substantial contracts to execute, and are 
booking more orders. Subject to the usual rebates, 
the principal market quotations for home, consumption 
stand : Common iron bars, 91. 12s. 6d. ; paeking (parallel), 
8l. ; packing (tapered), 101. ; steel billets (soft), 51. 12s. 6d. ; 
steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
7l. 12s. 6d.; iron and steel rivets, 111. 10e.; steel boiler 
plates, 91. 58.; steel ship plates, 8l. 15s.; steel angles, 
Sl. 7s. 6d.; steel joists, 81. l5s.; heavy section steel 
rails, 8l. 10s. for parcels of 500 tons and over, and. 9. 
for smaller lots; and fish plates, 121. 10s. Black sheets 
(No. 24 gauge) are 111. 5s. for delivery to home customers, 
and 91. 10s. f.o.b. for shipment abroad ; and galvanised 
corrugated sheets (No. 24 gauge) are 131. 5s. for delivery 
to home customers, and I1/. 10s. f.0.b. for shipment 
overseas. 

Scrap.—A threatened acute shortage of deseriptions of 
iron and steel scrap in most request is causing anxiety, 
and is forcing up prices. There are buyers of heavy 
steel at 52s. 6d., but merchants report business at up 
to 45s. 3d.; machinery metal is fully 57s. 6d. ; light cast 
iron is quoted 46s. 6d. to 47s. 6d., and heavy cast iron 
is realising 55s. 


and other home con 








Tue Levang, Farr, 1936.—The 1936 Levant’ Fair, 
which is undérethe patronage of HiB; the High Commis- 
sioner for Palestine, Lieut.-General Sir Arthur Wauchope, 
K.C.B., will be held at Tel-Aviv from April 30till May 30 
An illustrated prospectus has now been published, and 
this, together with further information concerning the 
Fair, may be obtained from the management, P.O.B. 21, 
Tel-Aviv, Palestine. 


Tue InstiruTion OF MECHANICAL ENGINEERS : 
ErratuM.—We regret that aslip occurred in our report, 
on page 507 ante, of Mr. H. Quinney’s remarks on the 
paper by Dr. H. J. Gough and Mr. H. V. Pollard, “* The 
Strength of Metals under Combined Alternating Stresses,” 
read before the Institution of Mechanical Engineers 
on November 1. Mr. Quinney’s opening sentence 
should have read: “the authors’ results for mild steel 
were in entire agreement with the von Mises-Hencky law.” 





NOTES FROM THE NORTH, 


Gtascow, Wednesday. 


Scottish Steel Trade.—Active conditions continue to be 
general at practically all the Scottish steel works, and 
specifications are coming to hand with much reguiarity 
and in good volume. The consumption of steel at the 
present time is on a very large scale, and this state 
seems likely to continue for months to come, as it is 
freely stated that several shipowners are expected to be 
placing orders for new tonnage in the near future. 
Constructional engineers are extremely busy and a very 
large tonnage of structural steel is being turned out for 
industrial buildings of various kinds and producers 
report a brisk demand. Export business is quite good, 
although makers are not very willing to shade prices 
very much because of the increasing demands of the 
home market. In the black-steel sheet trade there has 
been no easing off in the demand for the heavier gauge 
sheets, and bookings of all kinds now ensure a steady 
output well into the spring.; Semis are still in great 
demand. Prices are firm, but despite recent advances 
imraw material and fuel, &c., it was decided at a meeting 
of the British Steel Association, held at Harrogate 
last Friday, to make no change in home or export prices 
of steel plates and sections for the present. The fol- 
lowing,are the current market quotations : Boiler plates, 
9% 5s. per ton; ship plates, 8/. 15s. per ton ; sections, 
Bi. 7s. 6d. per ton; black-steel sheets, } in., 81. 15s. per 
tom, and No. 24 gauge, in minimum 4-ton lots, 111. 5s. 
per ton; and galvanised corrugated sheets, No. 24 

mge, in minimum 4-ton lots, 131, 5s. per ton, all 

livered at Glasgow stations. 

Malleable-Iron Trade.—No change has taken place in 
the state recently ruling in the malleable-iron trade of 
the West of Scotland, and order books are well filled. 
The-re-rollers of steel bars are well placed for business 
at present and have quite a large tonnage booked, but 





are being somewhat handicapped owing to the 
seareity of semi-finished material. Prices are firm and | 
are quoted as follows: Crown bars, 91. 15s. per ton for | 
home-delivery, and 91. 5s. per ton for export; and | 
re-rolled steel bars, 8l. 12s, per ton for home delivery, 
and 7!. 10s. per ton for export. | 
Stottish Pig-Iron Trade.—The demand for Scottish 
pig-iron is well maintained and the current output from | 
the fourteen furnaces now in blast seems barely sufficient | 
to meet all calls. On account of the steady improvement | 
in general trade throughout the country, consideration 
is being given to increasing production in the near future. 








Prices are strong and have a rising tendency. The | 
following are the current market quotations : Hematite, | 
738s. 6d. per ton, and basic iron, 70s. per ton, both | 


delivered at the steel works ; and foundry iron, No. 1, 
768. 6d. per ton, and No, 3, 74s. per ton, both on trucks | 
at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scottish 
ig-iron from Glasgow Harbour for the week ending 
ast Saturday, December 7, only amounted to 50 tons, 
Of that total, 30 tons went overseas and 20 tons coast- 
wise. During the corresponding week of last year, the 
figures were 145 tons overseas and 369 tons coastwise, 
making a total shipment of 514 tons, 


Shipbuilding Contract for Renfrew.—Messrs. William 
Simons and Company, Limited, Renfrew, have contracted 
to build a large bucket ladder dredger for the London, 
Midland and Scottish Railway Company. This vessel is 
intended for service at Fleetwood Harbour. Messrs. 
Simons have not been fortunate in regard to new tonnage 
recently and this order is very welcome. 


Marine-Engine Orders for Greenock.—M: . John G. 
Kincaid and Co., Ltd., Greenock, have ived orders 
for the engines for two ing vessels on order from 


Messrs. The Ardrossan Dockyard, Limited. They are also 
to supply Diesel engines for a motorcoasting vessel of 

,000-tons, being built for Messrs. Coast Lines, Limited; 
and a Kincaid Diesel engine for a smaller coasting vessel 
for British owners. 
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Norrnampron Po_ytecunic Instrrvre.—The annual 
rize. distribution of the Northampton Polytechnic 
nstitute, St. John-street, London, E.C.1, took place on 

November 28, under the chairmanship of Mr. H. A. 
Game, Chairman of the Governing Body. The President 
of the Board of Education, the Rt. Hon. Oliver F. G. 
Stanley, M.C., M.P., presented the awards to the students 
and, in the course of his , referred to the spirit 
of economic nationalism which had become t 
throughout the world in post-war years We, as an 
industrial nation, were compelled to rely more,and more 
on our superior skill, technique and workmanship, and 
it was natural that we should turn for the training of 
our youth to Institutes such as the Northampton y- 
technie, especially as the latter had shown a keen appre- 
ciation of the needs of the future. The Principal, 
. 8. C, Laws, in his report on the work of the session 
1934+35, announced that 19 day and 19 evening students 
had secured the London B.Sc. (Engineering) Degree. 
This was the highest number of Degrees so far obtained 
in a single session. Moreover, three evening students 
had obtained First-Class’ Honours. Recently, the 
University of London had decided that instead of a 
single examination, the B.Sc. (Engineering) final examina- 
tion would be taken in two stages. This would mean 
that students would have to sit for a second examination 
in June, just when they would be normally engaged on 
their period of service in a works. The new regulations 


would thus, necessitate a radical change in their present 
** sandwich ” system of academic and industrial training 
which had from the commencement been a valuable 





feature of the work of the Polytechnic. 


NOTICES OF MEETINGS. 


INSTITUTION OF MECHANICAL ENGINEERS.—To-night, 
6 p.m., Storey’s-gate,S.W.1. General Meeting. ‘‘ Damp- 
ing Influences in Torsional Oscillation,” by Dr. J. F. 
Shannon. Western Branch: To-night, 7 p.m., The 
Merchant Venturers’ Technical College, Bristol. Thomas 
Hawksley Lecture on ‘“‘ Muscles and Nerves,” by 
Professor A. V. Hill. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘“‘ Notes on the Development of 
Tug-Boat Machinery during the Past Forty-Six Years,” 
by Mr. George Baird. 

InstiItTuTE OF Merats.—Sheffeld Local Section: To- 
night, 7.30 p.m., The University, St. George’s-square, 
Sheffield. ‘ The Adhesion of Electro-Deposited Nickel,” 
by Mr. A. W. Hothersall. Scottish Local Section : Mon- 
day, December 16, 7.30 p.m., The Institution of Engineers 
and Shipbuilders in Scotland, 39, Elmbank-crescent, 
Glasgow, C.2. “‘ The Addition of Non-Ferrous Metals to 


Cast Iron,” by Mr. J. E. Hurst. Birmingham Local 
Section: Tuesday, December 17, 7 p.m., The James 
Watt Memorial Institute, Birmingham. “ Recent 


Developments in Refractories,” by Mr, C. E. Moore. 

INSTITUTION OF ELECTRICAL ENGINEERS.——Tees-Side 
Sub-Centre: Monday, December 16, 6.45 p.m., The 
Cleveland Technical Institute, Middlesbrough. ‘‘ The 
Stability Characteristics of Alternators and of Large 
Interconnected Systems,’’ by Mr. W. D. Horsley. North- 
Western Centre : Tuesday, December 17, 7.15 p.m., The 
Engineers’ Club, Albert-square, Manchester. ‘‘ Standardi- 
sation of Impulse-Voltage Testing,” by Dr. T. Allibone 
and Mr. F. R. Perry. Jrish Centre: Thursday, Decem- 
ber 19, 6 p.m., Trinity College, Dublin. ‘* Equipment 
and Performance of Steel-Tank Rectifier Traction 
Substations Operating on the Underground Railways of 
the London Passenger Transport Board,” by Mr. A. L. 
Lunn. Institution: Thursday, December 19, 6 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Ordinary 
Meeting. ‘‘A Cathode-Ray Oscillograph with High- 
Speed Drum Camera Rotating in Vacuo,” by Mr. G. A. 
Whipple. 

INSTITUTION OF AUTOMOBILE ENGINEERS, Birmingham 
Centre: Monday, December 16, 7.30 p.m,, The James 
Watt Memorial Institute, Birmingham. “ The General 
Question of Supercharging,” by Mr. Oliver Thornycroft. 
Glasgow Centre: Monday, December 16, 7.45 p.m., The 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow, C.2. “Small Car 
Engines,” by Mr. L. J. Shorter. Derby Centre: Tues- 
day, December 17, 7.30 p.m., The Cavendish Café, 
Cornmarket, Derby. ‘‘ The General Question of Super- 
charging,” by Mr. Oliver Thornyeroft. Luton Centre ; 
Tuesday, December 17, 7.30 p.m., The George Hotel, 
Luton. ‘“ Inspection and Quality Control,”’ by Mr. M. C. 
Park. Also at the Leeds Centre: Wednesday, Decem 
ber 18, 7.15 p.m., The Hotel Metropole, Leeds. 

InstiTUTION oF Crvit ENGINEERS.-—-Tuesday, Decem- 
ber 17, 6 p.m., Great George-street, S.W.1. Ordinary 
Meeting. ‘‘ The Treatment of Mud-Runs in Bolivia,” by 
Mr. 8. W. F. Morum. Manchester and District Associa- 
tion: Wednesday, December 18, 6.45 p.m., The Man- 
chester Literary and Philosophical Society, 36, George- 
street, Manchester. “ Trial Borings,’’ by Mr. F. E. G. 
Watson. 

INSTITUTION OF ENGINEERS 
ScorLanp.—Tuesday, December 17, 7.30 p.m., 39, 
Elmbank-crescent, Glasgow, C.2. ‘* The Diesel-Electric 
Paddle Boat ‘ Talisman,’’’ by Mr. G. A. Inglis. 


For Meetings of other Societies and of Junior sections, 
see page 2 of Advertisements. 


AND SHIPBUILDERS IN 





PERSONAL. 


Messrs. Avsion Morors, Limrrep, South-street, 
Seotstoun, Glasgow, have purchased the old-established 
business of Messrs. Halley Motors, Limited, including the 
large works at Yoker, near Glasgow, for extension 
purposes. Messrs, Albion Motors, in turn, have sold the 
whole of the plant and machinery, stocks, vehicles in 
course of. manufacture, and the goodwill, namely, all 
the former assets of Messrs. Halley Motors, with the 
exception of the land and buildings, to Messrs. GEORGE 
Conzmn Sons anp Company, Limirep, 600, Commercial- 
road, London, E.14. 

Tae Department or Overseas Trape, 35, Old 
Queen-street, London, 8.W.1, announces that there are ~ 
now two posts of Deputy Comptroller-General in the 
De ent. Mr. E, R. Eddison, C.B., C.M.G., has held 
one of these since April 1, 1930, and Mr. A. Mullins, 
C.M.G., C.B.E., formerly a Director of the Department 
and Commissioner of the Overseas Trade Development 
Couneil, has now been appointed to the second. 

Messrs. SHort AnD Mason, Limrrep, Aneroid Works, 
Walthamstow, London, E.17,; have just completed an 
extension to their factory, comprising two spacious new 
bays. 

Messrs. MerropotrrAN-Vickers ELxctricat Oom- 
Pany, Limrrep, Trafford Park, Manchester 17, inform 
us that Messrs. I. R. Cox, H. L. Guy and G. A. Juhlin 
have been appointed directors of Messrs. Metropolitan- 
Vickers Electrical Export Company, Limited. All three 
gentlemen have been members of the parent company’s 
staff for many years. 

Mr. W. L. Scort, M.Inst.C.E., who has acted as chief 
engineer of Messrs. Considere Constructions, Limited, for 
the past fifteen years, has opened a practice as con- 
sulting engineer at Artillery House, Artillery-row, 
Victoria-street. London, 8.W.1, 
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Tux Lystrrurs or Puystes, 
of the Institute of Physics to be formed in this country 


The second local section | Houston Research Laboratory, local honorary secretary. 


The inaugural lecture was given by Dr. J. D. Cockcroft, 


Midlands, during the session. 
the Institute formed in the United Kingdom, it will be 
was inaugurated at a meeting held at the University of | of the Cavendish Laboratory, Cambridge, and dealt with | recalled, was established at Manchester some time ago, 
It is| while other sections are in operation in Australia and 
The offices of the Institute are at 1, Lowther- 


Birmingham on November 15. Nuclear Transmutations. 


sroposed to hold the meetings of the new section in | India. 


Over 150 persons were 


present, and Proféssor 8. W. J. Smith was elected chair- | 





gardens, Exhibition-road, London, 8.W.7. 
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STEEL FRAME CONSTRUCTION. 


Tue confidence of steelworkers in their material 
and its possibilities is said once to have found 
emphatic expression in the offer by a representative 
of a famous firm to build a ladder to the’ moon, 
subject only to suitable gnarantees as to payment. 
Mr. C. J. Kavanagh, in a paper entitled “ Recent 
Developments in Steel Frame Construction,” read 
on the 15th ult. before the Institute of Engineers 
and Shipbuilders in Scotland, did not claim quite 
so much on behalf of the British Steelwork Associa- 
tion, of which he is Director, but his review of the 
remarkable developments which have taken place 
during the past half century confirms the opinion 
that it would be indeed rash at the present time 
to predict the upper limit of possible achievement in 
steel construction. 

Mr. Kavanagh concluded his interesting address 
in terms of characteristic optimism. “Steel,” he 
said, “is still on the threshold of its full develop- 
ment; metallurgical science will yet evolve a more 
nearly perfect building material and research 
develop more economical methods of design and 
construction.”’ While these remarks can be readily 
‘endorsed, some may not be prepared to go quite 
| so far with Mr. Kavanagh in his attempts to estab- 
| lish the advantages of steel over reinforced concrete 
| as a medium of construction, for reinforced concrete 
| can lay claim to successes no less renowned in their 
way than those of steel. The interest in Mr. 
Kavanagh’ s paper lay rather to our mind in points 
he raised which closely concerned the design of 











design in construction work. 


reinforced concrete, affords, unfortunately, a mani- 
fest illustration of the present-day dependence of 
our designers on foreign inspiration. Mr. Kavanagh 
himself appears to be conscious of this short- 
coming, for, in emphasising the advance in con- 
structional methods which steel has made possible, 
he says that much more might have been done in 
this country to exploit “the potentialities of steel 
as a constructional medium for. commercial 
buildings.”” The blame, however, he places on the 
operation of building acts and regulations, and the 
restriction of “old and very often obsolete legal 
enactments.” 

Before examining this very plausible contention, 
and before advancing an alternative hypothesis, 
it is but fair to state that British engineers have an 
unsurpassed record of achievement in the field of 
bridge building all the world over, and from this 
fact it is not unreasonable to infer that had there 
existed the demand in this country, our own 
designers could have competed with success in the 
skyscraper class. The traditional preference of the 
British householder for a cottage type of archi- 
tecture, and the business man’s inclination to go 
on working in the offices of the old firm, have placed 
an economic brake on any such progress here. 

In estimating the progress of steel construction 
in this country, one is apt to use the Forth Bridge 
as a yardstick, and to-day such a project would be 
regarded rather as a political and financial problem 
than as an engineering sensation. This is sufficient 
tribute to the men who have followed Sir Benjamin 
Baker and have in recent years so much improved 
his technique. Baker’s resourceful and inventive 
genius cannot be overrated, but his caution may 
perhaps be even more highly esteemed than his 
, | enterprise. Many of our great bridge works have 
been subjected to adverse criticism on the ground 
of unnecessary expense, and irresponsible pretenders 
are always anxious to show how they could have 
done so much more for so much less; but British 
engineers have always made the public safety the 
first and only criterion of their designs. In this 
respect Baker followed accepted tradition, but it is 
also well to remind ourselves that it is to him, as 










































Chairman of the Committee which formulated the 
first steelwork specifications of what is now the 
British Standards Institution, that we now owe 
that fundamental regard for due stability which is 
and must always be our guiding principle in struc- 
tural matters. 

These great achievements of British engineers in 
the field of bridge engineering have been made 
under stricter control than has ever been applied 
to building, and it would thus be not. unreasonable 
to ascribe the slower progress in commercial building 
to economic rather than to the legislative causes 
cited by Mr. Kavanagh. The necessity for control 
in building work may be exemplified by the fact 
that recent legislation in connection with the use 
and operation of derrick cranes has been required 
and enacted in order not to relax existing restrictions 
but to tighten them. 

It is not, however, possible to ascribe entirely to 
economics, or even to the great depression, our 
dependence on foreign sources for designs which 
are different, and which may be an improvement on 
our traditional methods. Patented forms of con- 
struction are being used, under licence, in this 
country, and rigid frames, such as for instance the 
Vierendeel girder, are being introduced long after 
they have been proved on the Continent and in 
America; and anyone presenting a paper on the 
subject of structural steelwork, including, of course, 
Mr. Kavanagh, whose examples are numerous, finds 
that he has to go abroad for modern illustrations. 
On the other hand, no German, French or Dutch 
engineer, to say nothing of those outside Europe, 
would find it necessary to come here for novelties, 
nor, indeed, would he need to go outside his gwn 
country in similar circumstances. 

For the explanation of this it may suffice to 
refer to some of the characteristics of the rigid or 
continuous frame. In its simplest form it has many 
advantageous applications and may be used as a 
rigid frame bridge or for the profile of a single-storey 
building ; rigid abutments are required or alterna- 
tively underground ties in the case of a building ; 









































Rigid frame censtruction, whether in steel or 





the advantages it brings with it are longer span, 
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greater headroom, economy of material, and other 
amenities. In the multiple frame there is no clear 
line of demarcation between continuity and dis- 
continuity, and frames designed by the conven- 
tional method of treating the beams and columns 
as independent units are always constructed with 
some degree of rigidity. Complete continuity, 
however, may be essential, as, for instance, to 
provide resistance to wind pressure or earthquake 
shock, and if continuity is relied upon the structure 
must be designed as a continuous frame. 


to the matter in 1928 That’they have not been 
more effective is not altogether surprising in view 
of the fact that, since the same date, the total 
world tonnage of oil tankers has increased approxi- 
mately fourfold ; the tonnage of vessels using oil 
as fuel, no less than sixfold ; and, in addition, the 
amount of oil passing into the sea by way of sewers 
and stormwater drains must have been greatly aug- 
mented, although there are no means of arriving 
at a quantitative estimate. 

The nature of the complaints received, the 





The theoretical design of continuous frames has | methods of inquiry, and the preventive regulations 
been the subject of much complicated analysis. The | adopted from time to time in Great Britain are 
problem has been attacked by independent investi-| probably similar to the course of events in other 
gators and has engaged the attention of numerous /| countries, but may be summarised here because 
research committees. Two broad lines of investi-| they have led directly to the wider investigation 
gations may be distinguished. First there are the | by the Communications and Transit Organisation 
attempts to establish simpler methods of compu-| of the League of Nations, the report of whose 
tation for the exact solution of individual problems, | Committee of Experts has been recently issued.* 
and, secondly, efforts to establish more generalised |The continued receipt of communications from 
rules for estimating the stresses, not exactly, but| harbour authorities and other bodies from 1918 
within reasonable limits. It is the second method | onwards led to a conference at the Board of Trade 
of attack which appeals to many whose honest | early in 1921 at which representatives of ship- 
suspicion of complicated analysis is understandable owning and oil companies were present, as well as 
when we remember that mathematics were once | those of the complainants. As a result, a Bill was 
used to show that no steamer could ever carry | introduced in Parliament, which became law as 
sufficient coal to make the Atlantic crossing, and |“ The Oil in Navigable Waters Act, 1922,” and 
it is always the simpler method which commends | prohibited, from January 1, 1923, the discharge 
itself to the sound sense of the working engineer. |into the territorial waters of Great Britain and 
No responsible member of any of our engineering | Northern Ireland, of oil, oil spirit, or oil mixed 
institutions would authorise designs which he could | with water, under a penalty not exceeding £100. 
not check in his own way, and rightly so. It is for| The Act recognised the possibility of collecting the 
this reason that the British Standard Specifications oil by means of “ separating apparatus,” but did not 
discountenance the use of redundant members in | especially urge its use. 
bridge design ; and it is possible that in this fact} Evidence was soon forthcoming that the Act, 
may also lie the explanation of the reluc tant adop-| although effective to some extent, could only be 
tion of structural innovation in this country. a palliative. Its operation was necessarily restricted 
The practising engineer's distrust of intricate|to the three-mile limit of territorial’ waters, and 
mathematics and his aversion to theory must still| could not be extended beyond that limit except 
be traced to the quality of his technical training. | by international agreement. It had the result of 
Until comparatively recently he was seldom required | stimulating the production of new types of separator, 
to make any intensive study of the theory of engi-| both for shipboard use and as permanent harbour 
neering science, and, as Mr. J. D. Watson reminded | equipment, and reports on a number of these 
us, in the course of his presidential address to the | devices were issued by the Board of Trade as an 
Institution of Civil Engineers, the time was not so} appendix to a further survey of the extent of 
long ago when students were admitted to the| pollution, carried out in the latter part of 1924. 
Institution “‘ without having to undergo the severe| An independent investigation was also made by 
examinations of to-day.” 'a joint committee of the Chamber of Shipping of 
It would, of course, be a misfortune if the engineers | the United Kingdom, and the Liverpool Steamship 
of the future were to rely on specialised analysis to| Owners’ Association, which reported in January, 
the exclusion of mature judgment, but we hope we | 1925, and recommended that the discharge of oily 
may look to the increasing technical equipment of | ballast water and tank washings should be pro- 
the individual engineer, and to the increasing | hibited by international agreement, within 150 miles 








resources of the profession as a whole, for a guarantee | of the nearest coast. 


of the recovery before long by British engineers of 
that progressive leadership which their predecessors 
once exercised in every field of steel construction. 





OIL POLLUTION IN NAVIGABLE 
WATERS. 


Tue pollution of sea coasts and coastal waters 
by oil discharged from ships is a problem which | 
has steadily increased in grevity during the last 
twenty years: At the commencement of that) 
period, so far as British and most European waters | 
were affected, it was merely of local importance, | 
the chief reason for concern being the fire risks | 
attending the presence of floating oil films in docks | 
and harbours frequented by tankers, and by the | 
comparatively small proportion of other vessels | 
which used oil as fuel. During the war the nuisance 
was aggravated, and extended to stretches of 
coast previously immune, partly by the greater 
number of vessels in which oil was used or carried, 
and partly by the sinking of naval and mercantile 
tonnage with such hull damage that large quanti- 
ties of oil were released within a comparatively 
short distance of the land. 

Post-war developments in the use and transport 
of oil at sea have made the problem an inter- 
national one, only partially alleviated by legislation 
prohibiting the discharge of oil or of oily ballast 
water within territorial limits. That these have 
been effective to a certain extent has been made 
clear by the replies received to questionnaires circu- 
lated to port and harbour authorities and. other 
observers by the Board of Trade at intervals since 





In June, 1926, an International Conference on 
Oil Pollution met at Washington, by invitation of 
|the Government of the United States, at which 
|there attended representatives of the United 
States, the British Empire, Canada, Japan, and 
nine European ‘nations having maritime interests. 
Some differences of opinion were voiced regarding 
the effects of pollution caused by oily discharges 
at a distance greater than 50 miles from the shore, 
but ultimately.agreement was reached on the main 
heads of a draft convention to establish a 50-miles 
limit, with power to extend to 150 miles in special 
cases, and defining the oil content of a discharge 
sufficient to constitute a nuisance, as 0-05 of one 
per cent. of crude, fuel, or Diesel oil. A further 
recommendation was made that no disability in 
the matter of tonnage measurement or the payment 
of dues should be incurred by reason of the fitting 
of separating apparatus on board any ship of the 
contracting nations. 

After the conclusion of the Washington Conference, 
a considerable interval elapsed, during which 
inquiries continued to be made by the Board of 
Trade regarding the conditions in British waters. 
The reports showed, on the whole, a further diminu- 
tion of the nuisance, except on the south coast 
from Kent to Dorset, and in parts of the Bristol 
Channel, but the problem was still a serious one, 
and in 1934 the British Government addressed a 
letter on the subject to the Secretary-General of the 








* Pollution of the Sea by Oil: Report on the Second 
Session of the Committee of Experts. (Official No. 
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the attention of that Department was first drawn 
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League of Nations.« An initial inquiry was made 
by the Communications and Transit Organisation, 
and a committee of experts representing Great 
Britain, the United States, Italy, Japan, Denmark, 
Norway, and France was convened to examine the 
matter more closely. It is this Committee which 
has now reported, appending to the Report a draft 
Convention generally on the lines of that proposed 
by the Washington Conference in 1926; adopting 
the same limits, the same concentration of 0-05 
of 1 per cent., and the recommendation that space 
devoted to separating apparatus shall be free from 
dues. 

The information collated by the committee 
indicates that the chief maritime countries incline 
to oppose the compulsory fitting of separators in 
existing ships, both on the score of cost, and because 
considerable doubt was felt regarding the probable 
beneficial effect. It is pointed out that there is no 
separator available of a capacity requisite to meet 
the needs of ocean-going tankers, 1.¢., having an 
effective minimum discharge of 400 tons to 500 tons 
per hour; and, in any case, a separator is not an 
infallible guarantee against pollution, as it is not 
proof against misuse of control valves, leading to 
an accidental discharge of oil. Moreover, a 
separator cannot deal effectively with oily sludge 
or heavy oil-and-water emulsions. In the case of 
ships carrying fuel oil in bunkers only, or in double- 
bottom tanks, and not using these spaces for water 
ballast, a separator is unnecessary, the only risk of 
pollution in such circumstances arising from a 
possible leak into the bilges, and thence to the sea. 
This risk is held to be “‘ negligible’; although 
experience suggests that, in both steam and motor 
vessels, appreciable quantities of lubricating and 
fuel oil may occasionally find their way into the 
bilges in the course of dismantling and reconnecting 
pipes and valves when overhauling the machinery. 

The Council of the League has already approved 
in principle the convening of an international 
conference to consider the proposals of the com- 
mittee and, if adopted, to give effect to them. 
No doubt there will be matters of detail, affecting 
the application of a general regulation to a parti- 
cular country—in fact, certain reservations were 
made in the course of drafting the Report, and are 
duly indicated therein; -but on tlie necessity of 
common action there appears to be complete 
agreement, and consequently some reason to hope 
that the nations chiefly affected by the pollution of 
their coasts may shortly be in possession of adequate 
powers to deal with it. 








THE SMITHFIELD CLUB SHOW. 


AttHoveH the Smithfield Club Cattle Show 
appears to be increasing in importance as an 
exhibition of live stock, the present show, which 
opened on Monday last at the Royal Agricultural 
Hall, Islington, and cioses to-morrow, is somewhat 
disappointing from the point of view of those pri- 
marily interested in farm and field implements and 
appliances. There is a record entry of live and 
dead stock, live cattle actually numbering 373, pens 
of sheep 171, and pens of pigs 327. The large 
number of entries in these classes has, in fact, 
necessitated a new lay-out of the main hall, and 
whereas at one time, the centre judging rings were 
practically surrounded by stands on which imple- 
ments of various types were exhibited, there are 
now relatively few such exhibits on the ground 
floor, the great majority being relegated to the 
gallery. Quite apart from the position of their 
stands, however, implement makers are tending to 
adopt a conservative attitude as regards their actual 
exhibits, the great majority being content to fill their 
stands with standard appliances, many of which 
have been on the market for a considerable number 
of years. This policy merely continues a tendency 
which has been in evidence at the last few shows. 
and is probably dictated by the consideration that 
the Royal Agricultural Society’s Show offers a 
better opportunity to bring novelties before the 
public, since it is attended by farmers from all over 
the country, instead of mainly from the home 
counties. 

As in former years, the implements exhibited cover 





@ very wide range, but the tendency, on which we 
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had occasion to remark when reviewing the last 
Show, for the heavier classes of exhibit to be re- 
placed by apparatus appealing to particular trades, 
such as refrigerators for butchers, and dairy appli- 
ances, continues in evidence. Apart from the falling- 
off in the heavier classes of exhibit, there is also an 
appreciable reduction in small cultivators and other 
implements making a special appeal to the nursery 
gardener or fruit grower, and the reason for this is 
not so easy to understand, as these appliances are 
largely used in districts within easy reach of London. 
In spite of the reductions referred to, however, there 
is a very representative display of such implements 
as tractors, tractor ploughs, elevators, binders, 
mowers, and so on, but as already suggested, practic- 
ally all the machines and implements of this type 
shown are well known to the public, and the 
majority of them have been previously dealt within 
our columns. Special mention may, however, be 
made of a self-cleaning harrow exhibited by Messrs. 
W. N. Nicholson and Sons, Limited, Trent Iron 
Works, Newark. It may be recalled that when 
describing the exhibits at the Royal Show at Ipswich, 
in ENGINEERING, vol. cxxxviii, page 55 (1934), we 
dealt with a self-cleaning harrow shown by this 
firm, the principle of the implement being that four 
rollers were mounted in a frame to form a rectangle, 
coupled to a tractor by one corner, so that the tines 
attached to the rollers harrowed the ground with a 
cross-sweep. The machine was awarded one of the 
Society’s silver medals, and has proved so successful 
that a modified implement designed for horse draught 
has been developed, and is shown at Smithfield. The 
harrow is intended to be drawn by three horses, and 
differs from the model already described in that 


only two rollers are provided, these being set at | 


an angle to one another and drawn from the apex. 
The principle of the machine is thus identical with 
that of the older model, and as in the latter, the 
tines are self-cleaning, and can be set to the required 
depth by means of handscrews. The working 
width is 5 ft. 6 in., but a lighter harrow of the same 
type is available, which can be drawn by two horses, 
and has a working width of 4 ft. 

Among the smaller implements, Messrs. James 
Coultas, Limited, Perseverance Iron Works, Grant- 
ham, are showing a new fertiliser distributor, suit- 
able for garden lawns, private tennis courts, and 
similar restricted areas. The design is based on 
that of the successful larger model for golf courses 
and other larger areas, a short conveyor, of which 
the upper surface forms the base of the hopper, 
carrying the fertiliser through an opening at the 
front. A knife edge, forming the top of the opening, 
cuts the manure and allows an even layer to be 
carried along by the conveyor to a revolving circular 
brush, which sweeps the conveyor clean and spreads 
the manure evenly over the ground. The conveyor 
moves slowly, so that a comparatively large opening 
is required below the knife for the smallest quanti- 
ties, avoiding congestion or clogging at the opening 
even with sticky or damp manures. No metal parts 
come into contact with the fertiliser. The lawn 
model has a distributing width of 16 in., and four 
wheels are provided to keep the machine level while 
filling. No clutch is provided, the handles being 
slightly raised in work to lift the rear wheels off 
the ground, the front wheels being the drivers. To 
stop delivery of the fertiliser, the handles are lowered 
so that the distributor runs on the rear wheels with 
the front wheels clear of the ground. The hopper 
has a capacity of 34 1b., and the machine can be set 
to deliver from 1 oz. to 8 oz. of fertiliser per square 
yard. Another small implement of which mention 
may be made is a small two-row hand drill, suitable 
for market gardening and similar work. This 
machine, shown by Messrs. R. and J. Reeves and Son, 
Limited, Bratton Iron Works, Westbury, Wilts, 
is a development of the one-row drill which has been 
on the market for some time. It consists essentially 


The width of the wheels is independently adjustable. 
A small pumping set with which we have not 
previously dealt is exhibited by Messrs. Blackstone 
and Company, Limited, Stamford. This set, which 
is mounted on a two-wheeled trolley, consists of one 
of the firm’s well-known “‘ Unchokeable ” pumps, 
direct coupled to a 1}-h.p. to 2-h.p. petrol engine 
running at 1,400 r.p.m., a flexible coupling being 
fitted between the two units. It is suitable for 
such purposes as pumping out trenches, cellars, &c., 
and is particularly convenient where the water to be 
pumped is mixed with solids, such as leaves, as the 
pump itself will pass solid matter up to } in. in 
diameter without choking. The set is made in two 
sizes, the first having a capacity of 1,700 gals. per 
hour at a total head of 20 ft., falling to 600 gals. 
per hour at a total head of 30 ft., and the second 
having capacities of 4,000 gals. and 2,400 gals. per 
hour at the two heads stated. The maximum 
suction lift is about 20 ft., including friction. The 
jengine is of the four-stroke hopper-cooled type, 
| with overhead valves and detachable cylinder head, 
and in common with the majority of other small 
engines exhibited, has been already described in 
our columns. A range of engines with which we 
have not previously dealt is, however, shown by 
Messrs. Bernard-Moteurs, Suresnes, Seine, France. 
These engines are available either for stationary 
work, or as portable units mounted on trolleys, and 
range from | brake horse-power to 45 brake horse- 
| power. They afford an interesting example of the 
|experience gained in touring-car practice being 
applied in the commercial and agricultural engine 
fields, several of the features incorporated being 
| most unusual in engines intended for agricultural 
work, in particular. The cylinders, for example, are 
fitted with nitralloy liners, and Alpax alloy pistons 
are employed. The exhaust valves are of A.T.V. 
steel, generally employed only in aviation engines, 
and all the bolts, studs and nuts throughout the 
engine carrying any appreciable stress are of nickel- 
chrome steel. The engines operate on the four- 
stroke cycle, with overhead valves. All the working 
parts are totally enclosed, and the units are very 
|compact. A governor of the centrifugal type is 
| fitted, the magneto is a Lavalette-Bosch model, and 
| the carburetter is a Zenith model. 
NOTES. 
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COMBINATION IN THE TINPLATE INDUSTRY. 














Tue resolution providing for the sale of the iron 
and steel assets of the Ebbw Vale Steel and Iron 
Company, Limited, and of its interests in Lan- 
casters Steam Coal Collieries to Messrs. Richard 
Thomas and Company, Limited, which was passed 
at an extraordinary meeting of the first undertaking 
on Friday, December 6, brings a difficult situation 
to a satisfactory conclusion and will, we hope, do 
much to improve conditions in one of the worst 
of the depressed areas. This end has not been 
reached without some difficulty, as will be gathered 
by reciting a certain amount of history. About 
six months ago, Messrs. Richard Thomas & Com- 
pany announced that.they were about, for economic 
reasons, to erect tinplate mills at their Redbourn 
works, in Lincolnshire, and that consequently their 
works in the South Wales area would be closed. 
This would have meant a great increase in local 
unemployment, and the announcement was naturally 
received with a good deal of anxiety and protest. 
A committee to inquire into the matter was set up 
under the auspices of the Joint Industrial Council, 
and at a meeting of the tinplate manufacturers, 
Sir William Firth expressed the view that if the 
tinplate industry in Wales did not either collectively 
or individually put down strip mills, outside firms 
would do so. Deputations to the Government 
followed, and a week or two ago it was announced 
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of two hoppers side-by-side with the axle of the 
machine passing through them, the feed being by 
brushes inside the hoppers as in the implement just 
described. The delivery is effected by the usual 
cups, mounted on the back of the hoppers, and if 
required, a share can be fitted to cover the seed. 
The drill is suitable for sowing such seeds as mangold, 
turnip or parsnip, and adjustment is provided for 


that negotiations were in progress for the acquisition 
by Messrs. Richard Thomas and Company, of the 
Ebbw Vale business, a provisional agreement being 
signed on Friday, November 8. Messrs. Richard 
Thomas and Company already own and control more 
than half the tinplate undertakings in South Wales, 
besides steel works, iron ore mines, blast-furnaces, 
coke ovens, and brickworks, both in that part of 





the rows to be drilled from 12 in. to 18 in. apart. 


the country and in Lincolnshire. The combination 


will, it is hoped, result in the reopening of the Ebbw 
Vale works which have been closed for six years, 
for the production of tinplates and sheets and of 
the Cwm-Felin tinplate works, which have been 
similarly idle, for the manufacture of steel cases for 
the carriage of fish. The Bryngwyn steelworks at 
Gorseinon are also to be restarted. 


THe RECRUITMENT OF Crivit SERVANTS. 


The title of the Institution of Professional Civil 
Servants, whose annual dinner was held at the 
Connaught Rooms, London, on Friday, December 6, 
with the President, Sir Richard Redmayne, 
K.C.B., in the chair, illustrates the well-known 
difficulty of definition. Why, as was hinted by 
Mr. H. T. Tizard in his speech, should a civil servant, 
whose business is with buildings, ships, dockyards, 
or telephones, be deemed more professional than one 
who is mainly concerned with blue books, white 
papers, and returns. He did not wait for an answer, 
which was perhaps wise, but we see in the question 
the germs of future controversy. Continuing his 
task of proposing the health of the ‘ Institution,” 
Mr. Tizard pointed out that Newton might be 
considered the prototype of the modern civil 
servant. In an age of corruption he was appointed 
Master of the Mint because of his integrity, and by 
increasing the output of silver coins by ten-fold 
more than the experts had thought possible, 
saved the country from a monetary crisis. The 
standard set by Newton was followed by profes- 
sional civil servants to-day, not without some self- 
sacrifice, for in their zeal for the King’s business 
they often refused more lucrative posts outside. 
There was, however, another side to the picture. 
The State was not attracting as large a percentage 
of the cream of the Universities as it should, because 
it had not shown that it valued the services of 
those in the more responsible positions. In reply, 
the President pointed out the membership of the 
Institution was now over 10,000, a state of affairs 
which might be considered as highly satisfactory, 
because of the many different fields in which they 
were working. They had, however, the common 
objects of the advancement of their profession and 
of better service to the State. The suggestion made 
by Sir Richard that having been president for 
sixteen years, the time had now come for him to 
retire, was received with marked disapproval. The 
toast of “‘ The Guests ’’ was proposed by Mr. R. A. 
Watson Watt, while Mr. P. R. Laird and Mr. 
J. M. Kennedy replied. 








Tue InNstTITUTION OF MECHANICAL ENGINEERS ; 
NortH WESTERN BRANCH. 


The annual dinner at Manchester of the North- 
Western Branch of the Institution of Mechanical 
Engineers, held on Thursday, the 5th inst., raised 
no general theme as is sometimes the case on such 
occasions. Sir Josiah Stamp had accepted the 
invitation to be present and propose the toast of 
“The Institution of Mechanical Engineers,” but 
owing to another important engagement found it 
impossible to be present at the last minute. His 
place was admirably taken by Principal Mouat 
Jones, always an acceptable speaker, who came up 
to everybody’s anticipations in a very entertaining 
commentary upon what engineers and the Institution 
stand for, concluding that the fraternity was not 
garrulous, but got on with the job, while its members 
nowadays had to be artists as well. Solonel 
Davidson, president of the Institution, referred to 
the early connection of the War Office with Leyland, 
the early M.T. fleet having been begun with Ley- 
land petrol lorries. He also spoke of the area’s 
connection with the Institution scheme of National 
Certificates, and of its association, through Mr. 
Day, with the Institution's specialised groups. 
There was, the Colonel remarked, a noticeable 
decrease in unemployment among members, and in 
some branches the Secretary had difficulty in 
suggesting names. He considered that in the 
recent years of depression a mistake had been made 
in not fostering designing, as well as research. The 
latter had been continued through adverse circum- 
stances, but the designer had been allowed rather 
to go to the wall when business fell off. He was, 
however, no less important than the research worker, 





since it was he who interpreted research from the 
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practical point of view ; and he thought in any future | 
times of difficulty this point should receive wider 
recognition, The difficult toast of ‘The Guests ” | 
was entrusted to Mr. J. M. Newton, who managed to 
weave into his material an unusual degree of con- | 
tinuity, working up from the connection with the 
past which local associations and branches might be 
said to represent (the name of Fairbairn and his 
notable researches being appropriately mentioned), 
to the growth of the industrial activities of the | 
district and the ordered extension of Manchester 
under town-planning schemes. The Lord Mayor, 
Alderman T. 8. Williams, in reply, acknowledged 
their indebtedness to Sir Joseph Whitworth in the 
foundation of technical education, and spoke of the 
difficulties which town-planning schemes raised. 
Mr. A. E. L. Chorlton, recently returned to Parlia- 
ment as Member for Bury, claimed credit to Man- | 
chester for many of the recent developments inside 
the Institution. Finally, Mr. L. W. Schuster 
proposed the health of the chairman, Mr. G. N. 
Shawcross, who in reply touched upon the educa- 
tion of apprentices, the life still to be got out of the 
steam locomotive, and the large programmes the 
railway companies had in view with the object of 
still further improving their services. 


Tue Reconstruction OF WANDSWoRTH BRIDGE. 

A report on the reconstruction of Wandsworth 
Bridge was presented to the London County Council 
at their meeting on Tuesday, December 10, and 
will be discussed next week. This bridge, which 
was opened in 1873, is of the continuous lattice 
girder type with brick abutments, and is supported 
on eight wrought-iron cylinders. It has an 18-ft. 
carriageway and two 6-ft. footpaths, and the 
maximum headways for river traffic are 19 ft. 9 in, 
at the three central arches, and 14 ft. 6 in. at the 
two others. Since 189] it has been necessary to 
limit the loads passing over the bridge to five tons, 
and since 1927 there has been a speed restriction 
of 10 m.p.h. Somewhat naturally, therefore, its 
reconstruction has been repeatedly urged; and is 
not being undertaken before it was needed. It is 
proposed that the new bridge shall be of the three- 
span cantilever type, and shall be constructed of 
steel with granite-faced piers and abutments. The 
centre span will have a clear width of 283 ft. between 
the piers and a headway at the centre of about 21 ft. 
above high-water level. It will be 60 ft. wide, 
with a 40-ft. carriageway, and two 10-ft. foot- 
paths, and is to be designed so that it can be 
widened later, if necessary, to 80 ft. The design 
has been prepared by the Council's engineer and 
architect in collaboration, and severe simplicity in 
treatment is to be aimed at. During reconstruc- 
tion, which it is expected will take about three 
years, a temporary footbridge will be provided. 
The scheme has been submitted to the Minister 
of Transport, and has been approved by the Port 
of London Authority and Royal Fine Art Commis- 
sion. The estimated gross cost is 503,5001., of 
which it is considered 60 per cent. should be met 
from the Road Fund. At the same meeting, Sir 
Cecil Levita asked the Highways Committee to 
report on the cross-river facilities east of Tower 
Bridge and what steps should be taken to improve 
them. In so doing he pointed out that between | 
1914 and 1935 the number of vehicles using Black- 
wall Tunnel, Rotherhithe Tunnel, and Woolwich 
Ferry had increased by 500 per cent., nearly 350 per 
cent., and more than 200 per cent., respectively. 
The maximum capacity of Woolwich Ferry was 
now being approached. 


A Mvuwictrpan COLLIER SERVICE 


The erection, for other reasons, of large generating 
stations on the banks of a water way brings into 
prominence the advantages of water-borne over rail- 
borne coal and necessitates an addition to the 
equipment that has to be provided. As is well 
known, the London Power Company already owns 
a fleet of colliers, by means of which coal is brought 
from the coalfields up the Thames to Battersea, 
both for use at that station and elsewhere, and the 
Fulham Borough Council is to adopt the same prac- 
tice for the service of the new station which they 
are erecting higher up the river. This station | 
will have an initial capacity of 132,000 kW and | 
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an ultimate capacity of 310,000 kW, and will then hardened by geological agency, without the usually 


consume 2,000 tons of coal per day. The first of 
three colliers which will supply coal to the station 
was launched at the Burntisland yard of the Burntis- 
land Shipbuilding Company, Limited, on Saturday, 
December 7, and was named Fulham by the Mayoress 
of that borough (Mrs. S. Vanderhook). It has an over- 
all length of 245 ft. and is 230 ft. between perpen- 
diculars, the extreme breadth being 38 ft. 3 in. It has 
a cargo capacity of 2,400 tons and the draught when 


fully loaded will be 15 ft. 10 in. forward and 16 ft. 8 in. 


aft, so that it will be possible for it to operate, from 
the various coal ports in Great Britain the neces- 
sary 56 miles up the Thames, direct to its destina- 
tion. A great saving in time and labour will 
therefore be possible, while the large capacity will 
be an added advantage. In fact, the Fulham and 
her sister ships will, it is stated, be the largest vessels 
sailing so far up the river. The Fulham will be fitted 
with one Scotch boiler with a heating surface of 
2,800 sq. ft. This boiler will supply steam to a 
950-h.p. reciprocating engine, constructed by the 
North Eastern Marine Engineering Company, 
Limited, Wallsend-on-Tyne. Electric lighting and 





associated, though not essential, actions of heat and 
chemical reaction. When clay is indurated over a 
period of time by the pressure of a superimposed 
structure, the principal physical change is, of course, 
a reduction of its moisture content, accompanied 
by a closer aggregation of grains and an increase 
in cohesion. The effect of these changes results in 
an effective bearing area which is larger than the 
nominal area of the foundation base. 

It should be made clear that the principles here 
described cannot be readily applied to the special 
cases of unequal settlement which occur to dwelling 
houses, the foundations of which have been laid 
within the reach of weather and climatic influences, 
for the very good reason that the damage to struc- 
tures so caused is due to unequal rates of evaporation 
and consequent unequal shrinkage of the clay at 
different points. It will be appreciated that in 
such cases, if the rates of shrinkage and swelling of 
the clay were uniform at all points, then such shallow 
foundations would rise and fall equally without 
damage of any kind to the structure itself. 

The present practice of designing foundation 


the auxiliary services will be supplied from a sep- | pressures is tacitly to assume a reasonable amount of 
arate engine and ample accommodation provided | settlement, and then to apply the fundamental 


for the officers and crew. This fleet will be one of 
the first, if not the first of its kind, to be owned 
by a local government authority. 








THE DETERMINATION OF 
FOUNDATION PRESSURES ON CLAY. 


By Maurice A. Ravenor, M.Inst.C.E. 


IN a paper read by the author before the Institu- 
tion of Civil Engineers, in April last, entitled “‘ The 
Laws of a Mass of Clay Under Pressure,” it was 
shown from the results of a large number of “ field ” 
tests on clay, that the relation of pressure and 
settlement of structures could be accurately repre- 
sented by the equation 
P 


C= ( + I)*. ‘ . . @) 
\m 
in which 
Cc settlement in inches. 
I elastic deformation in inches. 
P intensity of the load in Ib. or tons per square foot. 
m a coefficient, expressed in load-inch units. 


This formula, which is empirical, is the algebraic 
expression of the plotted results of the tests, and 
has been checked by its application to tests made by 
independent investigators. Its application to an 
important series of tests made for the American 
Society of Civil Engineers is illustrated below. It 
has also been applied successfully to the actual 
settlement of structures erected on soft clay. 

This equation and the form of the curve it repre- 
sents may be best understood, perhaps, by compari- 
son with the familiar stress-deformation curve of 
mild steel tested in tension, bearing in mind that in 
clay the elastic stage is very small and that the 
settlement of structures is represented by that 
portion of the curve generally known as the ductile 
stage ; in fact, it can be shown that the analogy 
between the behaviour of clay and ductile metals 
stressed beyond their elastic limits is a close one in 
all respects. In the above equation I therefore 
closely corresponds to the sixth root of the total 
elastic deformation, and its value may be said to 
range from 0-4 to 0-7. As in the case of ductile 
metals, an elastic recovery occurs at any stage if the 
load be removed. The value of I may be obtained 
from bearing tests, made in situ, as described below, 
by plotting the values of ~ C, and measuring the 
intercept on the sixth root axis. As may be seen 
from an examination of equation (1), the eoefficient 


|m equals Pi(< C—I). It therefore represents 


the slope of the straight line obtained by plotting 


the values of My C, and is expressed in inch-pound 
or inch-ton units according to the denomination of P. 
These values will be readily understood from Fig. 1. 

The law which equation (1) represents has been 
termed the law of induration, for the reason that 
examination and analyses made of the clay after 
conducting tests, showed that the physical changes 
which occur in the clay are precisely those which 
occur when such a material is compressed and 


| 
| 


expression P = . 





4 Ww ‘ 
relation P = x3 and when a suitable value has 


been assigned to P, it is assumed to remain constant 
for all conditions. Of all the secondary stresses 


| with which the structural engineer has to contend, 


especially in the design of reinforced-concrete and 
framed-steel structures, it is safe to say that the 
most important are those which may be induced by 
unequal settlement. Experiment has shown that, 
for the very desirable condition of equal settlement, 
P is a variable quantity, due to the effective bearing 
area Ay, Fig. 2, being larger than the nominal 
area, A, of the foundation base. To make this 
point clear, Fig. 3 shows to scale, values of A;/A 
for different-sized areas in a soft clay. 

For the condition of equal settlement, the old 


may be revised to read— 


Ww 


Pp Ay : 


in which p is the mean intensity of pressure on the 
effective area Ay, and is constant for any size or 
shape of bases, whereas P is a variable, as stated. 
If the size of the area under consideration is in- 
creased, the value of P approaches p, until finally, 
for an area unlimited in extent, P= yp. If the 
effective area is used in design, in preference to the 
old method, then, so far as practical considerations 
will permit, equal settlement will be assured. For 
very obvious reasons we cannot directly measure 
the effective area Ay, but equation (2) may be 
derived from equation (1) and expressed in a slightly 
different form which will enable this apparent 
difficulty to be overcome. 

Fig. 4 shows the relation of m and 3 as found 


by experiment and confirmed by the work of other 
investigators, in which L is the length of perimeter 
or bounding surface in lineal feet, or 
il ies "bs r z) Mo 
\A x 
Embodying this value of m in equation (1) and 
transposing, 


6/ L 
P=(V/C (x +7)= (3) 
multiplying by A, 
W=(YC-—N(L+2A)—. . (8) 
x 


For any assumed constant settlement, the terms 

6 “ Y . 

(\/C —I) and ™ are constant. Denoting these 
x 


constants by k, 


and 
W =pA+t+2L 
< 
where 
ka P, or k P 
Therefore 


W =p A + ~) 
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and 
2 
_L 
(A , = 
_Ww 
«Ay 


Pp 


from which it will be noted that the increase in the 
bearing area may be conveniently expressed in 
terms of the perimeter length L, of the foundation | 
base. Precise methods will be given for the deter- | 
mination of the constant z for the clay, but in the 





be obtained approximately from Fig. 5, bearing in | 


mind that it is, in all probability, a function of the 


absence of such information, the value of : may 


P...Lb. per Sq.Ft. 
2000 4000 6000 





| 
} 


288 lineal ft., by inserting the value of # = 1,070, 
in the same equation, W may be found, correspond- 
ing to the same amount of settlement, or, 
” 288 
W = 1,070 (792 4 a8) 


| Equating these values of p 

= Waly al W,L,; 

«WA, — WA, 

| It is not always convenient, however, and neither is | 

it necessary in making the test on the small area, | 

to reach the same settlement as that of the structure. | 

The following method is therefore preferable, and is | Ww 57,406 

mathematically identical with the first method : A 792 , 

From equation (1) we have for the structure, | or approximately one half of the value of P obtained 
P, for the test area. 

> aa For the condition of equal settlement, the value 

vO,—1 |of P may be ascertained for different parts of the 

| same structure, from the relation 

| 


L 
_**(), 
L 
| “+ (2), 
If, for example, P, has been determined to be 4 tons 
| per square foot, for a long wall slab, 8 ft. wide, 
| then for a similar slab 4 ft. wide, assuming a value 
| of a to be 1-5, 


£ 
= 957,456 Ib. 


and the permissible loading is 


Ww 7 957,456 


P = = 1,207 Ib. per sq. ft., 





m, = 


and for the test area 


m = Pp 


P; (6) 
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1-5 + 0-5 

Pa= 4% D5 40-86 
The above formula may be used with advantage 
by the designer even though the precise value of x 
has not been determined. If, for example, the 
engineer has decided on a working value of P at 
4 tons per square foot, its value may be varied for 
different parts of the same structure according to the 


| value of * If, to be on the safe side, a high 


| value of x is assumed, it will not materially affect 

the results, as may be seen by working out two or 
| three examples. But what is of importance, is 
| that by the use of this method, not only will equal 
| settlement be provided for, but economy will also be 
| effected in a better distribution of material. More- 
|over, provision will have been made to offset 
|secondary stresses in the superstructure, which 
| may be induced by unequal settlement. 


= say 4} tons per sq. ft. 


(Settlement) Ins. 
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(T'o be continued.) 
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STELLAR SPECTROGRAPH FOR 
THE 74-IN. TORONTO REFLECTOR. 


In the description of the 74-in. reflecting telescope 
for the University of Toronto, designed and constructed 
| by Messrs. Sir Howard Grubb, Parsons and Company. 
| Walker Gate, Newcastle-on-Tyne, which appeared 

on pages 281, 365 and 447 of our 137th volume (1934), 

















we mentioned, on page 282, that the instrument was to 
be fitted with a stellar spectrograph made by Messrs. 
Adam Hilger, Limited, 98, King’s-road, Camden-road, 
London, N.W.1. The spectrograph has now been 








A-Area in Sq.Ft. 
I 


| 
L-Length of Perimeter in Ft. 


delivered and we are able to give an account of it 
from particulars for which we are indebted to the 
designer, Mr. J. H. Dowell, F.R.P.S. The general 
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1 
(s057.c.) 


shear value of the clay. Experience has shown that | 
the selection of a suitable value of : from Fig. 5 | 


is satisfactory for most cases, without introducing | 
material errors, as will be apparent from an examina- 
tion of Fig. 4, remembering that in practice the | 


| 
values of 7 with which we have to deal are small | 


and generally range from 0-02 to, say, 0-4. 


The constant + would appear to bear a direct 
zx 





relation to the angle of shear or rupture of the 
undisturbed material, which angle limits the 


of » for 
z 


effective bearing area. The variation 


different clays has been given. The most accurate 
method of ascertaining its value for any given clay 
is to compare a test made on a small area, on the 


lines indicated below, with the known settlement of | 8° . 
to a given settlement (an accurate method of con- 


ducting the tests will be described later). 2x was 


a structure. For the structure, we have anny 
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arrangement is clearly shown by the longitudinal 
sections, Figs. 1 and 2, on this page, and a photo- 
graph of the instrument, in the inverted position, is 
reproduced in Fig. 3. The metre rule on the right 
in Fig. 3 will give an idea of the dimensions of the 
instrument, but we may mention that its length 
overall is about 7 ft. 6 in. The lower and upper ends 
are shown in Figs. 4 and 5, respectively, these illus- 
. | trations having also been prepared from photographs 
| taken in the inverted position. 
It will be observed that m, is constant, and as it! The spectrograph, it will be understood, consists 
expresses the relation of load and settlement, it is | essentially of a slit on which the star image is focused 
the modulus of compression, or induration, of the | by the Cassegrain mirror of the telescope, a collimator 
lens by which the light from the slit is collected and 
clay. » 8 : 


t will bows heen chesrved, ne doukt, thes soft | Tendered parallel, and a prism which disperses the 
, , 


. parallel beam passed through it. The light, after 
clays have a low value of m, and a high value of z, dispersal in the prism, is collected by a camera objective 
and conversely, stiff clays have a high value of m,| which focuses it on to a photographic plate in the form 
and a low value of z. 


|of a spectrum. The prism has an angle of 63 deg., the 
The following examples, taken from practice, 


collimator lens is of 48 in. focus and 2? in. in diameter, 
ll serve to illustrate the application of the prin- | and two interchangeable camera objectives are provided. 
A test made on a 12-in. diameter area, in a 


These are of 12} in. and 25 in. focus and have relative 
ft clay, carried a load W of 2,040 lb., corresponding 


O8 ro 


o 04 rs 
(5057.£,) Values of" “ENGINEERING” 
Plotting these values, Fig. 4, against the correspond- 


ing values of * x may be scaled off, or calculated 





from 
m™o 


x 





wil 


apertures of f/8 and f/4, respectively. Provision is also 
made for a camera objective of 6} in. focus, and f/2 
relative aperture, if this should be required. The 








equation (5) - chief work for which the spectrograph has been designed 
‘ | known to have the value 2-8. From equation (5), | is the measurement of the radial velocities of ae by 
oo ee oH Ser: SO By ge Og means of the Déppler effect. This, it will be remem- 
A, + & nd 72 3-1416 : Or OD bered, shortens the wavelength of the light from a star 
. wmmivahs oi which is approaching the earth and consequently shifts 
; : 4 : the lines due to an rticular element in the star 
wheats Cagt, aee, LAr ae, SO AORN, OF | and 2.040 to a position slightly Medel the blue end of the spectrum 
=- — = 2,600 lb. per sq. ft. than would be occupied by the lines due to the same ele- 
Wi @-7086 ment when stationary. The displacement is, of course, 
ee | ion base of d struct i 
A, + Ly For the foundation of a proposed structure, | towards the red end in the case of a star receding from 
ninth |having an area of 792 sq. ft., and perimeter of |the earth. The amount of the displacement can be 
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measured by comparing a stellar spectrum with a 
terrestrial spectrum of the same elements, and in this | 
way the component of the star’s velocity in a radial | 
direction towards or away from the earth can be com- | 
puted. It will be appreciated that the exposure 
necessary for the production of spectra of faint stars 
3, and during the whole of this 
time the telescope must follow the apparent motion 
of the star so as to keep its image exactly on the slit. 
Moreover, any flexure in the optical system of the spec 
trograph, due to temperature changes or other causes, 
which might give rise to a movement of the spectrum | 
on the plate, must be avoided. The need for special 
precautions to prevent this will be obvious when it is 
pointed out that the average displacement of the 
spectrum lines due to the Déppler effect is only about 
0-001 in., so that no flexure causing movement of the 
slit, photographic plate or optical components by 
more than a very small fraction of that distance can 
be tolerated. , 

Che method of mounting the spectrograph is shown 
in Figs. |, 2 and 3. The flange by which the spectro 
graph is attached to the bree« oh end of the tele “SCO Pt 
is at the top in Figs. 1 and 2 and at the bottom of Fig. 3 
It was indicated by chain-dotted lines in Fig. 17, on 


may occupy several hour 


page 365 of our 137th volume, which also shows the 
worm gearing provided on the back of the mirror cell 
to enable the spectrograph to be rotated about the 
axis of the tek scope. The flange forms the upper 
end of a long box-shaped casting with open sides, 
having another flange at its lower end. To this 


flange is attached, by means of set screws, a box-shaped 
casting made in two halves, one of which extends 
upwards into the open-sided casting while the other 
extends downwards, as is, perhaps, most clearly shown 
in Fig. 1. The two-part box casting serves as a support 
for the spectrograph proper and also as a casing for 
temperature regulation. In it the spectrograph body 
casting is completely enclosed with the exception of the 
extrenx end of the collimator and the slit 
mounting | 

The spectrograph body is located at the upper end 
of the casing by a pair of ball races, best shown in Fig. 2, 
which, it will be clear, run on a spherical surface having 
its centre on the axis of the spectrograph, so that the 
latter, if not otherwise located, would be free to turn 
rection about the centre of the sphe re. The 
restrained by a pair of floating pins 
and by two other 
these, one pair is 


upper 


in any di 
body is however, 
near the shown in Fig. 1, 
pairs of pins shown in Fig. 2. Of 
located approximately on the telescope axis and the 


bottom, 


other near the lower end of the body ; the boss for 
one of these pins can be seen in Fig. | at the intersection 
of the webs. By this arrangement, any movement 


rograph is limited to flexure of the outer 


ot the sper 
transmitted to the body 


case, but this flexure is not 


itself. The floating pins are located as near to the ideal 
pomts of support for the body as conditions will 
permit. In no position of the telescope will the 
spectrograph be supported on less than two points in 
the direction in which the body is strongest to resist 
flexure; in most positions three or more points of 


support will be effective. The floating pins, it should 
be noted, are all provided with adjusting screws which 
enable the spectrograph axis to be set parallel with 
that of the lateral adjustment is effected 
by moving the case in the required direction 
flange by bolted on to the main 


telescope s 
outer 
on the which it is 
support. 

\ feature of the design which constitutes a departure 
from usual practice is the complete elimination of 
collimator and camera tubes, the functions of these 
parts being performed by the spectrograph body 
itself. Moreover, there is no camera of the usual form ; 
instead, the plate holder is made as a complete unit 
in a cylindrical raounting that can be placed in any 
one of three positions, the camera objectives being | 
interchangeable in one focusing mount. This arrange- 
ment has the advantage, among others, that the spectro- 
graph body casting can be made of a stronger form, 
since the necessity for large openings is avoided ; also, 
the machining can be confined to the external faces. 
Two of the three holes in the body casting in which the 
plate holder can be placed are shown near the bottom 
of Fig. 1, and all three can be seen in Fig. 4, the plate 
holder being inserted in the central position in this 
illustration; the 12}-in. focus camera lens would be 
employed with the plave holder in the position shown. 
The lens mounting with its focusing gear is fitted into | 
the rectangular opening just below the prism in Fig. 1, | 
the actual position of the lens being indicated by dotted 
lines, and it may here be mentioned that the lens 
mounting is provided with an opening into which the | 
plate holder can be inserted if the 64-in. focus lens is 
ever required. The opening, covered with a plate, 
can be seen on the right in Fig. 4. Just above the 
rectangular opening for the lens mounting, but on 
the opposite side of the body casting, is a circular 
hole, indicated by dotted lines in Fig. 1, in which a 


circular fitting carrying the prism is located. By | 
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forming this opening in the side of the body opposite 
to that in which the opening for the lens mounting is 
made, the flexure of the body isapproximately equalised. 

As indicated in Figs. 1 and 2, the interior of the outer 
casing is lined with thick felt. On the inner face of this 
felt electrical heating wires are uniformly distributed, 
as can be seen on the open doors in Fig. 4. The 
temperature is kept constant by a mercury-in-glass 
thermometer, also visible in Fig. 
operating a relay which controls the supply of current 
to the heating wires. In general, the temperature 
inside the casing will be kept at about 10 deg. F. above 
that of the atmosphere. The spectrograph is provided 
with a number of accessories, including a comparison 
are and condenser, used for giving a.jine spectrum 
of terrestrial elements by the side of the stellar spectrum, 
a guiding telescope and a viewing telescope, all of which 
are shown in Figs. 1 and 5. The guiding telescope 
enables the star image to be seen on the spectrograph 


| slit, so that the motion of the telescope can be adjusted 


to keep the image in the correct position, and also 
facilitates the operation of moving the image up and 


down the length of the slit to increase the width of the | 


stellar spectrum. The viewing telescope, fitted with 
multiple eyepieces and shown at the bottom of Fig. 5, 
enables observations to be made with the main telescope, 
while the spectrograph is in place. There is also pro- 
vision for fitting a camera for taking star photographs 
directly by means of the optical system of the telescope, 
and the screws for securing it to the main support 
can be seen at the bottom of Fig. 5. The guiding and 
viewing telescopes, and the comparison are with its 
condenser, are arranged so that they can be readily 
removed to enable the camera to be placed in position. 








THE CRICKLEWOOD SERVICE DE- 
PARTMENT OF MESSRS. THE 
BRITISH OXYGEN COMPANY, 
LIMITED. 

Ir cannot be denied that a characteristic of the 
majority of the older British engineering firms was a 
certain lack of interest in their products after these 
had passed into the hands of the purchasers. To this 
was added an assumption that the purchasers knew, or 
ought to have known, 
machine or apparatus; in fact, there was a distinct 
disinclination in some cases to part with any useful 
information regarding operation, this information 
being regarded as something that the firm had paid 
for by experience and was entitled to keep to itself. 
This state of affairs, if not quite gone, is one that is 
rapidly disappearing, 
short account of the new sales technical service depart- 
ment of Messrs. The British Oxygen Company, Limited, 
Victoria Station House, London, 8.W.1. This depart- 
ment, which formally inaugurated on Monday, 
December 2, is situated at the firm’s works at Crickle- 
wood, N.W.2. It does not represent an extension of 
the firm’s activities, but is an assembly of facilities, 
previously somewhat sporadic and loosely organised, 
at a single centre within convenient reach. 

The tunctions of the department are wide. In the 
first place, the new centre enables prospective customers 
to see a complete range of the firm’s equipment under 
actual working conditions, and enables them, therefore, 
to select the exact type of apparatus suitable for their 
requirements, or, if a preconceived opinion has been 
formed, to have that opinion confirmed or corrected. 
Secondly, a firm may wish to find out whether the 
particular class of work in which it is interested can 


was 


be improved or cheapened by the adoption of oxy- | 


acetylene welding, metal-spraying, or the like. In 


| such a case, tests can be made on the actual job, and 
if it proves technically practicable the costs likely to 


be involved can be arrived at with a fair degree of 
accuracy. Again, provision is made to instruct cus- 
tomers or their operators in the proper handling of 
the apparatus they have purchased, or, should they 
subsequently modify or entirely alter their products, 
the possible changes in technique involved can_ be 
taught them. Added to this, the department enables 
systematic instruction to be given to the British 
Oxygen Company’s own staff, 
the technical side, and from its close relation to the 
research laboratories on the same site, enables new 
equipment and applications to be investigated on a 
practical as well as a commercial basis. 

To enable the department to perform these functions, 
the new buildings are laid out to include 
demonstration shop, with smaller shops adjoining; a 
welding and cutting instruction school; a 
theatre; and an exhibition showroom. Executive 
offices are, of course, also provided. An account of 
these several parts is probably best dealt with by 
following the plan adopted at a recent visit. On this 
occasion the lecture theatre was first inspected. This | 
is furnished with a screen and a projector capable of | 
showing either slides or films. The company has its | 


the thermometer | 


how to get the best out of the | 


a statement we support by a} 


| 

| 

| 

| strating metal spraying and are welding. 
! 

either on the sales or | 


main | 


lecture | 


] 
|own cinematograph photographer and makes th 
| major part of the films shown. As these films, we 
understand, will be available for loan to welding schools, 
a brief account of some of 
| them may not be out of place here. After showing th: 
| processes of manufacture of oxygen and acetylene, 
various uses of the oxy-acetylene flame were illustrated, 
such as the welding of boiler tubes, afterwards tested t: 
a pressure of 8,000 lb, per square inch, the re-surfacing of 
railway points in situ, the cutting of a derrick-hee! 
plate 14 in. thick from a solid forging, various metal 
spraying operations, and so forth. The “ close-up” 
| Views of a welding flame were particularly good examples 
of cinematograph photography, the flow of the molten 
metal from both the rod and the sides of the seam 
| being very informative and allowing closer examination 
than is possible by observing an actual weld through 
a blue-glass screen. The theatre is to be used for 
monthly lectures, which will be open to the firm’s 
customers or any person interested in the oxy-acetylen: 
industry, as well as to the staff. It is provided with a 
platform and blackboard, so that it is also available to 
extend the instruction given in the welding and cutting 
school. The seating accommodation in the theatre 
and elsewhere, it may be noted, is of welded tubular 
steel construction. 

The showroom contains a well set out display of the 
company’s products, and, in particular, specimens of 
work done by the various Amongst the 
former we noticed a pneumatic-tyre inflating equipment 
in which either nitrogen or air is introduced directly 
from the container, thus dispensing with the use of a 
pump. An interesting illustration of the way in which 
the engineer serves the profession of medicine was 
visible in several pieces of apparatus embodying the 
principle of the well-known and useful Sparklet. 
In some of these a small container of the same type is 
used to produce pencils of solid CO, for caustic opera- 
tions; in others, CO, gas can be administered from a 
portable outfit for resuscitation, aseptic spraying, 
dental treatment, &c. The range of examples was of 
great interest, displaying as it did the use of oxy- 
acetylene in shaping such complex forgings as crank 
shafts down to the construction of the leading in 
stained-glass windows. The lead-burning examples 
| were interesting, an example of a flat butt joint on 

lead sheet being attractive from its decorative effect, 
the weld having a herring-bone finish. The sanitary 
copper-pipe jointing shows a later development. This 
joint is made by forming a slight bell-mouth in one 
of the pipes into which the plain end of the other pipe 
is inserted. The ends are tinned and a V-shaped joint 
is made by brazing. We witnessed an actual tensile 
test of this joint. The pipe was 1-12 in. in external 
diameter by 0-052 in. thick. It failed in the untouched 
| metal below the joint at a load of 3 tons, the joint 
itself not being disturbed. The metal-spraying exhibit 
showed that any metal that can be drawn into a wire 
can be sprayed by the pistol without damage to the 
surface treated. Solid deposits of various metals 
formed by spraying showed a homogeneous and close 
structure, and the process appears to lend itself to the 
rapid building up of worn parts, as distinct from 
protective and decorative coatings. 

A view of the main demonstration shop is given in 
Fig. 1, on the opposite page. It contains a complete 
range of oxygen-cutting machines, welding equip- 
ment, hand cutters, and equipment for lead burning, 
| brazing, soldering, &c. The machine at the extreme 
right hand is for cylindrical seams, and the rod 
mechanically operated, being given a semi-rotary 
movement as it is fed into the seam. The two machines 
against the back wall to the right are cutting machines 
of the pantograph type, one being capable of dealing 
with steel up to 6 in. thick and the other with steel up 
to 15 in. thick. The machines at the left are cutting 
machines of the double straight-slide type. At one 
side of this shop are some smaller rooms for demon- 
The welding 
and cutting instruction school is housed separately, 
and contains a number of benches, small portable 
cutting tools, &c. In it instruction can be given 
| without interference from the work going on in the 
| main demonstration shop. 

The company *s technical and research laboratories 
are situated in an adjoining building and have been 
|long established at Cricklewood, though continually 
| added to by modern apparatus. An example of the 
latter is shown in Fig. 2. This is a Philips’ X-ray 
| apparatus for the radiographic examination of welds, 
and can be used both visually and photographically. 
| Particularly interesting were photographs showing 
deposited weld metal, that is, rods, &c., built up of 
the metal and not welded seams. We noticed a sample 
|of all-weld brass which had been produced by an 
| oxidising oxy-acetylene flame. This was 0-564 in. 
| in diameter ‘and could be bent through an angle of 

180 deg. without showing signs of fracture. The 
| ultimate tensile strength was 26-72 tons per square 
inch with an elongation of 29-3 per cent. on a length o! 


| technical societies, &c., 


pre cesses, 





44 
a 
Bu 
imy 
wel 
labe 
ofa 
flux 
cust 
may 
is re 
cont 
The 
men 
anal 
tion 
elem 
labo: 
there 
are | 
attac 
labor 
appa 
equi 








es 


en 


he 
Ly 
ls, 


ng 
ot 
le 
an 
In. 

ot 
he 
ire 














DEc. 13, 1935. 


ENGINEERING. 

















SERVICE DEPARTMENT; BRITISH OXYGEN COMPANY. 











Fic. 2. 


4} in. 
a 100-ton Avery hydraulic machine and a 30-ton 
Buckton machine, as well as a Hounsfield tensometer, 
impact-testing machine, &c. Non-destructive tests of 
welds are also provided for. One function of the 
laboratories generally is the control by routine testing 
of all the company’s raw materials, such as welding rods, 
fluxes, carbide, &c. Analyses are made, on behalf of 
customers, of special metals or other materials, and it 
may be said that the technical and research department 
is responsible for all forms of chemical or metallurgical 
control and research in connection with the industry. 
The chemical laboratory contains such modern equip- 
ment as the Sands apparatus for electro-chemical 
analysis and the Hilger Steeloscope, for the determina- 
tion by spectrum methods of small proportions of rare 
elements in certain steels and alloys. The metallurgical 
laboratories are equally well equipped ; in addition to 
there high and low-power photo-micrographic apparatus, 
are binocular-prism microscopes with photographic 
attachment for macrographic work. A section of the 
laboratories is set apart for the designing of special 
apparatus and the manufacture of experimental 
equipment. 


The mechanical testing department contains | 


| 








RADIOGRAPHIC APPARATUS FOR WELD EXAMINATION. 


THE SOCIETY OF GLASS 
TECHNOLOGY. 


THE second meeting of the Society of Glass Tech- 
nology for the current session was held in Leeds on 
Wednesday, November 20. The meeting was devoted 
to a discussion on | per pe furnaces, and four 
papers, abstracts of which are given below, were 
presented as a basis for discussion. A paper on “‘ The 
Control of Glass-Melting Furnaces,” by Dr. W. Maskill, 
stated that the design of furnace flues left much to be 
desired. Normally they were oversized rather than 
undersized, rendering scientific control measurements 
very difficult. Valves, constrictions, or bends, however, 
effectively destroyed the out-size nature of flues. The 
paper considered regenerative preheating in detail, and 
compared it with recuperative practice. It was often 
considered that regenerators were too small. Infiltra- 
tion of air through the brickwork of out-going flues 
and regenerators sometimes amounted to as much 
as 40 per cent. of the total waste gases, and the tem- 
perature of such gases did not truly indicate the 
temperature of the waste gases leaving the furnace. 
The control of the direction of gas flow gh regene- 





rators was discussed. An arrangement such as a 
baffle wall to produce a horizontal flow also prov.ded 
a dust trap. Linked closely with the question of port 

| design was that of the more satisfactory form of heat 

| transference to the glass, by radiation or by conv« ction. 
| For optimum operating conditions coupled with facility 
| of control in a tank furnace, a system with gases flowing 
|at high velocity, burning with a short flame, and 
| depending upon convection for heat transference, 
should be employed. The calculation of stacks should 
be based on the velocity of efflux, The effective height 
could be increased by insulating the stack along part 
of its height. The difficulties attendant upon accurate 
temperature measurement were considered, as also 
was the danger of wrong interpretations when the 
measurements were made under different furnace 
conditions. The combustion chamber and the waste- 
gas streams were points of importance, and when 
producer gas was used the temperature of the gas 
leaving the producer was also important. Measure- 
ments of gas volume were preferred to those of gas 

pressure in checking the balance and operation of a 
system, The importance of the analysis of fuel gas 
and waste gas was stressed. When stable conditions 
had been established the installation of a carbon- 
dioxide recorder could fulfil all the needs for control. 
Allowance should be made for the carbon dioxide 
liberated from the batch. 

The furnace dealt with in “A Survey of Surface 
Temperatures of a Glass Tank Melting Furnace,” by 
H. 8. Y. Gill and N. A. Nichols, was a two-port, cross- 
flame producer-gas-fired tank, with a deadweight 
capacity of 50 tons to 55 tons, delivering about 
55 tons of colourless glass per week. Cooling air 
was applied to the fireclay blocks at the flux line 
and several other positions, including the throat. 
The temperatures of selected portions on the outside 
of the blocks were measured by a standard Cambridge 
Instrument Company contact pyrometer. After four 
months, insulation was gradually applied to the 
crown of the melting end, covering it completely after 
nine months. In every case there was a rise in 
temperature of the block surfaces at the middle and 
at the flux line as time progressed, the rate of rise 
being greater at the flux line than lower down. During 
the complete run the rise in temperature at the flux 
line was 150 deg. C. to 250 deg. C., whilst at other points 
it amounted to 40 deg. to 100 deg. The temperature 
of the walls of the working end and of the bottom 
remained steady. Before insulation, the temperature 
of the silica-brick surface of the crown was 230 deg., 
but after applying a 3-in. insulating layer that of 
the face between the silica and insulation was 890 deg. 

The following conclusions were drawn from the 
results obtained :—(1) The temperature of the outer 
surface of the furnace was affected, to some extent, by 
small variations of internal conditions, the crown being 
the most susceptible area on account of its lower heat 
capacity and the greater thermal conductivity, until 
insulation was applied. Internal variations of only 
three hours’ to four hours’ duration had no noticeable 
effect, but when the changes extended to from two to 
three days the effect was definite. (2) The material 
in contact with the outer surface was the main control- 
ling factor of surface temperature. Thus, the insula- 
tion of the crown, the cooling air, and the normal air 
exerted the greatest influence. Cutting off the cooling 
air for 40 minutes resulted in a 200-deg. rise in the 
block-surface temperature. (3) Corrosion of the side 
walls over a period of several months resulted in an 
increase in the surface temperatures, in spite of cooling 
air, this effect being most marked at the flux line. 
(4) The external temperature of the blocks, as indi- 
cated by the surface pyrometer, was a guide to the 
corrosion of the walls, bridge, &c., indicating where 
extra cooling was necessary to prolong the life of the 
tank. (5) Variations of temperature in the crown 
and bottom were attributed mainly to seasonal tem- 
perature changes ; hence, surface temperature measure- 
ments were not a very definite guide to the extent of 
corrosion. 

In “The Distribution of Heat Losses in a Tank 
Furnace System,” by H. 8. Y. Gill, the author, after 
reviewing the factors necessary to estimate the heat 
balance of a tank-furnace system, briefly summarised 
the main features of the particular furnace which he had 
investigated. This furnace was the 50-ton glass tank 
furnace, regeneratively fired with producer gas, which 
had been fully described in the preceding paper by Mr. 
Nichols. Calculations were made of the total heat 
available from the gasified fuel ; of the heat needed in 
glass melting ; and of the heat losses, including losses 
from the structure by radiation and convection, losses 
by conduction through the walls, heat carried away by 
the cooling air and water, and the heat content of the 
gases in the system. Expressed as percentages of the 
heat content of the coal, the main-losses proved to be 
22-3,in the producer and flue to the gas valve; 37-2 
from the furnace structure; 7 from the regenerators ; 





and 25 as stack loss, of which 2-5 was contributed by 
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the excess air used for combustion 


The eftic iency of , 


the turnace was 7-3 per cent., and the efficiency of 
regeneration was 53 per cent. The application of 
insulation cut down the loss from the crown from | 


6 per cent. to 3 per cent. The heat balance of this 
furnace was compared with those for three bigger 
furnaces published previously 
the efficiencies ranging from 10 per cent. to 19-1 per 
cent. It was concluded that the main cause of dif 
ference was the rate of production, a tank working 
most efficiently with the highest possible rate of 
production subject to maintaining a good quality of 
glass, 

In ‘* Producer-Gas Plant in Glass Manufacture,”’ by 
F. J. Hurlbut, the author dealt first with producer-gas 
plants in general, and then indicated points which called 
for special attention when laying down plant for the 
production of raw gas for glass melting. He con- 
sidered it advisable to plan the capacity of the producers 
so that the gasification rates were moderate. The 
choice of blower, whether an electric fan or turbo- 
blower driven by steam, was considered, and com- 
parison was made of the total cost of steam supply 
by these two means. Turning to criteria given for 
choosing and working a bituminous gas-producer coal, 
the author stated that the proximate analysis and the 
fusion-point of the ash under reducing conditions were 
usually considered, but he had experienced anomalous 
results when using such tests. Particulars were given 
of the behaviour under test, and in practice, of two 
coals, one from the St. Helens district, the other from 
Yorkshire. It was that the simple 
quoted were inadequate for choosing a coal for a 
producer with mechanical agitation, and it was sug- 
gested that the chemical compositions of the refractory 
lining and the coal ash might have some bearing on 
the problem. A further point discussed was the 
hardness of the coal, a friable variety producing an 
undesirable proportion of fines. The handling of 
bulky materials, viz., coal, ashes and dust, necessary in 
working a producer-gas plant was an economic 
drawback as compared with oil-firing. Ways and 
means of reducing the cost of this handling were 
indicated. The design and construction of the gas 
mains were dealt with st some length. It was pointed 
out that the mains must be of adequate size, to allow 
for dust catchers, and be accessible to workmen. The 
question of the maintenance of a steady flow of gas 
to the furnace was next considered, both from a 
theoretical and practical point of view. Particulars 
were given of an Askania regulator which had given 
complete satisfaction in maintaining a steady gas flow 
over a period of a year with no maintenance whatever. 
The regulator worked perfectly, even in a dusty or 
tarry atmosphere. , 
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November 23 amounted to 300,135 tons, or 51,585 tons 
more than in the corresponding week of 1934. 


11}-IN. CENTRE COMBINATION 
TURRET LATHE. 


Tue lathe shown in the above illustration is a new 


} machine just introduced by Messrs. Alfred Herbert, 


by other investigators, | 





Limited, Coventry, for the heavier classes of turret- 
lathe work, cardinal features of the design being the 
production of such work accurately and rapidly and 
with the minimum of fatigue to the operator. The 
machine is known as the Herbert No. 12 heavy-duty 
combination turret lathe and has a swing over the bed 
covers of 23} in. and over the cross slide of 15} in. 
The maximum distance from the end of the spindle 
to the face of the turret is 75 in., and the spindle is 
bored internally to 6} in. in diameter. Although the 
machine can be arranged for belt drive from a line 
shaft, it is normally constructed for constant-speed 
motor drive, a motor of 25 h.p. being carried on a 
hinged base attached to the bed and driving the lathe 
by Texropes. With the motor running at 1,430 r.p.m., 
a range of 16 spindle speeds forward, from 15 r.p.m. 
to 598 r.p.m., and one of 8 speeds in reverse, from 
15 r.p.m, to 474 r.p.m., is provided. The spindle has a 
flanged end to take either a 21 in. Coventry concentric 
three-jaw chuck or a 22 in. all-steel four-jaw indepen- 
dent chuck. It is mounted in two heavy roller-journal 
bearings and two ball-bearings. These latter take part 
of the journal load, but their primary purpose is to 
take the thrust in both directions. The speed changes 
and reverse are made by sliding gears operated by 
four levers situated on the headstock, a speed plate 
being provided near them. There are no loose gears 
on the main spindle, two gears being keyed to it 
near the front bearings. A multigrip clutch is used 
for starting, stopping and reve rsing, @ brake coming 
into operation when the clutch lever is moved to the 
neutral position. 

Below the headstock is the chasing gear box. 
is driven by gears from the spindle and provides three 
different speeds for each spindle speed. The leader 
shaft speed changes are obtained by a crank lever 


near the top of the box, the direction of rotation being | 
When chasing is | 


reversed by a lever near the bottom. 
not required this lever is moved to the neutral position. 
The saddle has reversible automatic longitudinal and 
transverse feeds driven by gears from the main spindle. 
These are selected by levers on the apron on the front 
of the saddle. The quick power traverse 
contained in an apron at the rear, but is operated 
from the front apron. The turret slide is also furnished 
with two aprons and the automatic feed changes are 
made by levers on the front one. There are 16 rates 
of longitudinal feed for both the saddle and turret 





} 





This | 


gear is| 


slide, with a range of from 6-2 cuts to 241 cuts per inchs | 


The cross feed to the saddle has also 16 changes, with 


a range of 10-4 cuts to 408 cuts per inch. The longi- | 


tudinal and cross feeds are interlocked, so that only 
one can be engaged at a time. When the standard 
set of seven leaders and nuts is supplied, 21 different 
pitches can be cut ranging from 4 threads to 28 threads 














per inch, or from 7 mm. to | mm, The automatic and 
dead stops for the longitudinal traverse of both the 
saddle and the turret slide are carried on hexagonal 
bars in line along the front of the bed, the bar for th 
saddle being indexed by hand and that for the turret 
slide by gearing from the turret motion. The stops 
in both cases trip the feed and also act as dead stops. 
The quick traverse operating lever in both cases auto- 
matically raises the trip plunger clear of the stops to 
obviate accidental contact at a high speed. The hand 
and pilot wheels for the longitudinal hand traverse 
remain stationary when either the automatic or quick 
traverse motions are engaged. Safety devices fitted to 
the saddle and turret slide prevent collision or over- 
running when the quick power traverse is engaged. The 
feed changes on the saddle and slide can be made inde- 
pendently of one another. The two stop bars can be 
moved together lengthways for a short distance, so 
enabling the relative positions of all the longitudinal 
stops to be preserved, yet permitting variations in a 
rough casting or forging to be met. 

The cross slide carries a square indexing turret at the 
front and a tool post at the back, and is provided with 
a square stop bar for the automatic cross feed. The 
turret on the turret slide is hexagonal, and, in spite of 
its massive construction, can be easily rotated by 
hand. This construction is adopted to eliminate the 
danger of an operator being struck by a long boring 
bar, as might occur with a power-operated turret. 
On the withdrawal of the indexing bolt and the 
slackening of the clamping lever the turret is auto- 


| matically lifted from its bearing on the slide and carried 
| by a ball thrust bearing. 
| roller bearings on its vertical axis. 


The turret rotates on long 
The machine is 
constructed with Messrs. Herbert’s system of protection 
to all the ways of the bed by sliding covers in contact 
with the working surfaces. Lubrication is effected by 
separate pumps in the headstock and each apron, all 
of which form oil baths, the oil being automatically 
filtered and cascaded over the gears. For the ways 
and for bearings not in an oil bath, wick-feed lubricators 
with screwed covers, or grease nipples and guns, are 
provided. When required, a complete pump system 
for cutting compound can be fitted. This is shown in 
the illustration and includes a supply on the turret. 
The connecting pipes for this are carried on a projecting 
bracket to enable long boring bars to be used on th 
turret. 








CANADIAN Etecrricat STanparps.—The Canadian 
Engineering Standards Association, National Research 
Building, Ottawa, have recently issued three approved 


| specifications under Part II of the Canadian Electrical 


These cover transformers for luminous-tube signs 
and oil-burner ignition equipment, industrial contro! 
equipment in a ew (oon Simandias’ locations, and 
solderin These specifications outline the condi- 


Code. 


lugs. 


|tions which must be met to secure approval for the 


equipment dealt with in Canada, and British manufac- 


| turers would therefore be well advised to make themselves 


acquainted with their contents. 
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PIPE-LAYING TRACTOR. 


THE scale of most pipe-laying operations nowadays 
precludes the use, on economic grounds, of the old- 
fashioned portable tripod derrick, its place being often 
taken by a crane mounted on a crawler tractor, a 
combination giving the mobility necessary not only 
for travelling along the line of trench, but for ready 
adjustment of the pipe length as to grade and direction. 


Such an equipment is shown in the accompanying 
photograph. It is made by Messrs. Trackson Com- 
pany, Milwaukee, Wis., U.S.A. The mobile unit 


consists of a model GH Trackson McCormick-Deering 


crawler tractor, with tracks 12 in. wide, and giving | 


a total of 12-15 sq. ft. ground surface. It is driven 
by a four-cylinder petrol engine with cylinders 4} in. 
bore by 5-in. stroke, and running at 1,150 r.p.m. At 
this engine speed, four travelling speeds are available 
in the ahead direction, with a range of from 0-86 m.p.h. 
to 4-0 m.p.h., and one reverse speed of 1-2 m.p.h. 
Hand-wheel steering is provided. The engine and 
the track axle bearings, &c., are effectively protected 
against dust and dirt. The arrangement of the crane 
portion will be clear from the illustration. The jib, 
which is 10 ft. 6 in. long, is of the A-frame type, the 
two legs being pivoted in brackets riveted to a portion 
of the undercarriage projecting between the upper 
and lower strands of the track. To the same part is 
riveted the structure seen spanning the tracks and 
the engine casing. This structure forms the anchorage 
for the boom luffing ropes and carries weights to 
counteract the overturning moment of the loaded jib. 
The full equipment of weights gives a total counter- 
balance load of 13-4 cwt., and enables loads on the 








hook ranging from 177 ewt. at an overhang of 2 ft. | 


and 35-9 ewt. at 8 ft. to be handled with safety, the 
overhang being the horizontal measurement from the 
centre line of the top block to the edge of the track 
nearest the load. 
to allow for variations of the loading conditions ; 


with lighter lifts than those given there would be too | results. 
much weight on the off-side track, unless some units | 


| 


were removed. 

The jib does not slew; the pipe can normally be 
laid correctly by manipulation of the sling, but, when 
necessary, the machine is easily manceuvred by the 


pair of winches seen to the left above the counter- | 


balance weights. The drums are both 8 in. in diameter, | 
but are of different lengths. 


. - ° | j - 
the engine by worm gear consisting of chrome-nickel | theory. 
lorged worms and manganese bronze worm wheels, | 
Either drum can be operated independently, or both | 
together. 








tracks to bring the jib at right angles to the trench. | 


The luffing and lifting operations are effected by the | upon circumstances, loading due to differential thermal 


The weight is subdivided in order | theory is entirely incapable of representing behaviour 
thus, | under creep, and can only lead to unreal and misleading 


Both are driven from | proc 


The lead of the luffing rope, } in. plough- | Engineers on Friday, November 22, 1935. 
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steel cable, is clearly seen. Two speeds are provided 


| for inwards movement, viz., 19 ft. and 46-1 ft. per 


minute, and the same high speed is also provided for 
outwards movement. The hoisting rope is led over 
a pulley between the jib feet and then upwards and 
across the machine to the drum, over pulleys mounted 
in the bridge structure. This rope consists of 3-in. 
| plough-steel cable and, when the engine is running at 
| 1,000 r.p.m., two lifting speeds of 52 ft. per minute 
jand 150 ft. per minute, respectively, are available. 
| The lowering speed is 150 ft. per minute. Safety 
| lowering gear is provided, and the operator has a clear 
view of all movements from his seat. One lever 
}controls both winch drums when working either 
independently or at the same time. The track centres 
are 5 ft. 1 in., and the ground clearance is 9} in. An 
| earlier design of the machine was used on the Iraq pipe 
line. 


| 








THE UTILISATION OF CREEP-TEST 
DATA IN ENGINEERING DESIGN.* 


By R. W. Battey. 
(Concluded from page 596.) 


Steam Piping and Tubes.—The specification and 
design of steam piping for high temperatures has been 
unsatisfactory. Design to be economic should be 
based upon creep considerations. Usually, however, 
it has been based upon the elastic theory both as to 
stress distribution and combination of stresses. In 
many cases, indeed, working stresses have been fixed 
in relation to the proportional limit in tension, which 
provides no measure of creep properties. Our exami- 
nation of cylindrical parts under fluid pressure, and 
additional straining actions, indicates that elastic 


This is especially so when in addition to 
the mechanical loading there is heat transmission. 
Rational design requires an understanding of what 
loading is permanently effective in causing creep and 
what is of no importance. In the latter category are 
the effects of temperature gradients associated with 
heat transmission, and to a less extent, depending 


expansion. Heat transmission through the wall of a 
pipe or tube in giving rise to a temperature gradient 
juces stresses initially in accordance with elastic 


LS 





drical parts that creep would set in immediately and 
would operate continually to reduce these stresses to 
|small and negligible magnitudes. This may be seen 
by considering a cylinder regarded simply as con- 
| sisting of two concentric cylinders of equal cross- 
| sectional area, the outer cylinder being at the higher 
| temperature, as would occur with heat transmission 
towards the axis. Owing to thermal-expansion effects, 
| the hoop stress and axial stress in the outer cylinder 
will be reduced by the same amount as that by which 
these stresses are increased in the inner cylinder. The 
| condition for no axial creep will be disturbed in both 
| cylinders; the outer cylinder will undergo negative 
| axial creep and the inner cylinder positive axial creep. 
| Also, the diametral creep rate of the outer cylinder 
will be diminished and that of the inner cylinder 
increased. Both effects operate to reduce the thermal 
stress, and this action will continue rapidly at first, if 
the stresses are of appreciable magnitude and diminish 
with time to a small magnitude. It is recommended, 
therefore, that these stresses be omitted in practical 
design when considering working conditions, The 
thermal stresses under elastic conditions will come into 
operation reversed in direction when the cylinder is at 
uniform temperature, and if they are of important 
magnitude they need only be considered when the 
system is cold. Loading produced by thermal-expan- 
sion effects will generally result in bending and twisting 
moments being imposed upon the piping. 

Normal manufacturing conditions as well as design 
considerations tend to limit the wall thickness of 
steam piping, and rarely would the wall thickness be 
greater than 15 per cent. of the bore. Should a larger 
thickness be found necessary for the usual mild-steel 
piping, a change would be made to a superior steel, 
such as molybdenum steel. It may be taken, there- 
|fore, that generally the ratio of outside to inside 
|diameter would not be greater than 1-3. It will 
[tod fom be on the safe side for high steam pressures 





and temperatures to proportion piping for operating 
conditions upon the basis of the simple relation for 
| thin-walled cylinders and, to use a mean tensile stress 
| equal to that given by tensile creep tests for a creep 
|rate or an amount of creep equal to the permissible 
diametral creep. There is a need for authoritative 
j}and generally accepted data upon the creep of mild 
steel and molybdenum steel as used for steam piping. 
| This the author suggests should be of the kind given 
| by Fig. 4, page 595 ante, but for amounts of creep of 
| 0-001, 0-003, and 0-005 strain. 

Rotating Discs.—Rotating discs have hitherto proved 
|to be a difficult problem to deal with under creep 
| conditions, firstly and mainly because of the insuffi- 
cient knowledge of creep under compound stress, and 
secondly, because of difficulties of rigid mathematical 
}analysis. In all cases the method of computing stress 
| distribution is one of successive approximation. Expe- 
|rience shows that final stresses are reached most 
|rapidly by first taking the circumferential stress Y 
as constant over the disc cross-section. The corre- 
sponding values of the radial stress X at different radii 
are then obtained. Discs with holes are rather more 
straightforward to deal with than discs without holes. 
The latter are conveniently dealt with by considering 
a small circular hole to occur at the axis, and that at 
the hole the radial and circumferential stresses are 
equal. Considering first a plain disc with a central 
hole, the diameter of which is one-tenth the outside 
diameter of the disc, Fig. 30, page 648, shows the stress 
distribution. The first, second and third approxima- 
tions are shown, and it will be seen that the second 
approximation is close enough to the third to be 
sufficiently good for practical purposes, particularly 
as it errs slightly on the safe side. The diagram gives 














It follows from results obtained for cylin: | 





* Paper read before the Institution of Mechanical 
Abridged. 


the stress for a 20-in. diameter disc running at 
3,000 r.p.m. For comparison the distribution of stress 
under elastic conditions is shown, and it is seen that 
the, circumferential stress at the bore under creep 
conditions is only 0-52 of that occurring under elastic 
conditions. Employing the general expressions for 
creep under compound stress, the circumferential creep 
rate (Cy), radial creep rate (Cx) and axial creep rate 
(Cz) have been evaluated, and are shown in Fig. 31, 
page 648, in terms of the circumferential creep rate at 
the bore represented by unity. 

Plain Discs with a Boss.—Fig. 34 shows the stress 
distribution for a disc with a boss having the propor- 
tions given by the figure, and for comparison shows 
the corresponding stress distribution for elastic con- 
ditions. Fig. 35 shows the distribution of creep rate 
for the circumferential, radial and axial directions’ of 
the disc, with the circumferential or diametral creep 
rate at the bore represented by unity, as was done in 
the case of the plain discs. Curves of similar type 
can be obtained for discs of any other proportions, 
including discs of varying axial thickness, Analysis 
of discs with heavy bosses, however, is a little tedious 
in some cases where the diametral creep at the outside 
of the boss is small and the circumferential stress Y 
there (in the web) approaches a value of one-half the 
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corresponding radial stress X. In these cases a con 


xX 


venient procedure is, first, to assume a value of 


Y 


at the inside diameter of the web approaching 2, say 
1-9, in the first approximation for which Y is taken 


inside diameter of the web. 


for the web and — X for the boss (where z, is the axial 


‘ a . 
width of the web and z, that of the boss at 


Using this value of X 


their 
junctions), the web and boss are analysed separately 
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of a single disc the axial creep at the boss, as shown in 
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it makes the loading under operating conditions rather 


Fig. 35, varies, and if the same dise were part of a/| less than is taken for calculation. 


multiple-disec rotor the axial would 


uniform at 
stress called into play. 


creep 


compressive towards the bore. 


become 
a mean value as a consequence of axial | 
This stress would evidently | 
as constant, aad determine the value of X for the! be tensile towards the outside of the shaft part and | Stress System. 
There appears to be | tion of thin-walled mild-steel tubes under tension and 


CREEP UNDER CoMPOUND StTREss. 


Investigation of the Shea 
The author made a limited investiga 


Part II.- 


Experimental General 


no need to evaluate these axial stresses, but the | torsion, and of lead pipes under internal fluid pressur: 


magnitude of the axial creep rate should be noted. 


It | and externally applied axial loading. 
is seen from Fig. 35 that the mean axial creep rate | the steel tubes were to determine the relative creep 


The tests upon 


which is negative, would be expected to be rather more | rates for the two systems shown in Fig. 37, a and b, 
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as simple discs and the diametral-creep rates at the 
outside of the boss and inside of the web are deter- 
mined, The relative magnitudes of these creep rates, 
which for a correct value of X should be the same, 
will indicate whether the value of X taken is high or 
low. Repetition employing two more values of X 
is usually sufficient to lead to the correct value by the 
intersection of curves giving boss and web creep 
rates plotted against X. With X known the remainder 
of the solution is the same as for plain discs. 

M ultiple-Dise Rotors.—For high-temperature service 
where the most severe conditions have to be met, a 
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multiple-dise rotor in one piece, as shown by Fig. 36, on | 


page 649, is superior to a built-up construction involving 


a series of independent discs mounted upon a shaft. | 
One-piece rotors can be dealt with by treating each | 


with its associated length of shaft, considered 
in the same way as an independent disc. 
\ one-piece multiple-dise rotor differs slightly from 
a collection of separate discs in that plane cross- 
sections of the shaft part between discs will remain 
substantially plane, or, in other words, the axial creep 
will be uniform over a shaft cross-section. In the case 


disk 


as a boss, 





i) 







| 






tral-creep rate of the outside 
of the dise. Consequently, if it were decided to limit 
the total creep at the outside of the rotor to 0-001 strain 
or 0-001 in. per inch diameter, and if this were the 
same for all discs, the rotor would shorten by creep 
to the extent of 0-0027 in. per inch length, or a rotor 
40 in. long, say, would be expected to shorten by 
0-108 in. ’ 
Influence of Fluid Pressure.—With 
advent of very high steam pressures in turbine practice, 
which may approach the order of 1 ton per square 
inch at the inlet end, the steam pressure exercises a 
not unimportant loading opposing centrifugal force 
in the region where the highest temperature conditions 
occur. If the fluid pressure entirely surrounded a 
rotor or disc, producing by itself a hydrostatic com- 
pressive-stress in the metal, creep “would not be 
affected. 
Actually, owing to glands at the shaft and absence 


Working 


of pressure at the bore, there is loading opposed to 


centrifugal action. This loading, of course, varies 
with the fluid pressure and may be negligible at light 
loads, and so cannot be depended upon. Its existence 


is worthy of note, however, because when effective 


‘Radial Creep Rate 
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Dise Thickness 
Creep Rate 


the | 


| particular ratio was likely to prove an importan 
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diametral ; page 649, representing simple tension and simple shear 


The creep rates in the direction of the 
major principal tensile stress were compared. Tests 
at 480 deg. C. gave a ratio of the creep rates for (a) 
and (b) ranging approximately from 1-9 to 2-3, and 
tests at 550 deg. C. gave a ratio ranging from 2-7 to 
3-2. With the lead pipes the same ratio, which is 
the ratio of the circumferential or diametral creep rates 
for simple tension ‘(i.e., axial stress zero) to the rates 
when the pipe is under fluid pressure only, had a 
value of the order of 5. A value of about 2 had 
been anticipated for the ratio, and this was obtained 
in the case of the steel-tube tests at 480 deg. C., but 
the tests at 550 deg. C. and the results for the lead 
pipes indicated that appreciably larger values could 
be obtained. While it was considered that this 
t 
quantity in connection with creep under compound 
stress, there was a doubt, bearing in mind the process 
of manufacture, whether the tubes were isotropic, and 
if they were not it was questionable whether the rates 
referred to might not be influenced. The results of 
tests made at that time upon similar steel tubes under 
combined tension and torsion were not published, 
as it was considered that if important departure from 


| isotropy were present it would make any general 


deductions difficult and uncertain. Further tests have 
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therefore been made upon steel tubes machined from | upon the general system of shear stress, it must not 


solid bar heat-treated to obtain a uniform condition, | be forgotten that this creep arises from shear only 
upon planes parallel to one or other of the two remaining 


and every precaution has been taken, as is explained | 


later, to obtain reliable and comparable data. The | principal stresses, 
later investigation has confirmed the results of the | 
earlier tests upon mild-steel tubes and lead pipes in | Stress —Excluding the effect of temperature, any 
showing that the creep rate for simple tension (Fig. 37a) | rational expression for the general case of creep must 


can, under suitable temperature and stress conditions, | embody one factor to represent the planes where shear 


be y per more than twice the corresponding | contributes to creep in the direction concerned, and 
rate for simple shear (Fig. 375). 
concluded that any general relation intended to repre- |as a whole. Considering the former, if Cz is the creep- 


strain rate in the direction of the principal stress X, 















































































































‘aah [ ina [ |Cy, must be some function of X — Y and X — Z. 
Fig.36. £ 
| | | tf 
SR SSTEST PIECE 
INA An oa iP i 
MEL 4B il 
5 ae ate oe t4-EE s 2 : | 
ATT e: He 
HHHHHE q 1 
j “ENGINEERING” % + 
| | Ss" LY! 
1} | 
| | | . P = c ” 3 . ! 4 
JUUUUUUL 7 sald! 
. 3s ¥ i 
Resistance R. § ™~,_ 
Fig. 37. i ig 
ig eva! | § 
SS Vi | } 
Y ah a 
Sit ' $i 
al Wg} 
‘® | 3 
ae et 
ta T 4 R} 
. . th 
— ment Viewed|! |}, 
Guides “a Microscope, | fe | 
> gue alantng magn Tae] 
(5185.M,) “ENGINEERING” of ini a 
Attached td Specimen “ENGINEERING” 


Fig.46. CHANGE OF STIFFNESS OF MATERIAL DURING INVESTIGATION 
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7 T T T T the creep is dependent upon 
| Temperature 480 Deg. Cent. shear taking place on planes 
"> of — 71+ | SAS Cee ee i parallel to the Z and Y 
x directions and the shear 
5 | | | stress on the former is pro- 
3° Test 1 =m | portional to X — Y and on 
" (Torsion) Ce | | the latter to X—Z. It 
7 4 | oe 1 | | already been found = 
§ | . | isfactory to express the 
Bs 1 1 a | Lt Rise creep rate for a rae sys- 
? Test3 | Test 6 y evion) |o-> tem of stress, e.g., simple 
Si 4 \ (Torsion) | 1 omnes Torsion) | Lo" gh tension, as proportional to 
3 1 aa V ae wel T (stress). The correspond- 
4 7. > <j Curve ing expression for C, when 
p! . + + the component shear stresses 
S | are employed is given by : 
i | J L Ce=C (X—Y)"+C (X—Z) 
0 300 400 600 800 1000 ,200 400 1600 00 2000 2200 2400 2800 "danihesty C, ca 
(5185.P) Duration... Hours. “ENGINEERING” did v = 


are the creep-strain rates in 
sent creep under compound stress must be capable; the directions of the principal stresses Y and Z 
of taking this fact into account. | respectively, 
What this entails is seen by comparing Figs. 37 (a) | Cy = C(Y — Z"#4+cary — xp 
3 | v 2 ( Ly" + C(Y X) 
and (6). The shear stress on all planes parallel to the | Cz = C(Z — X®+ C(Z— Yn 
Z axis is the same in both cases. In case (a) the shear | It will be evident that whatever the magnitude of n, 
stress on planes parallel to the X axis is similar to/ the sign of each term as a whole will be the same as 
that on corresponding planes parallel to the Z axis, | that of the difference of the two stresses within each 
and with an isotropic material equal contributions to bracket, and therefore the preceding expressions may 
the creep in the direction of the stress Y would be} je equally well written : . , 
expected. In case (b) the shear stress on planes parallel ot rane (xX — Ye — (z — xp] 


to the X axis is one-half that on the corresponding | Cy = C[(Y — zy" — (X — Yr] 
planes of case (a), and less creep in the direction of the | Cz, = C[(Z — X)* — (Y — Z)rj 





stress Y would be expected. The view that creep on! ‘The constant density conditions Cz + Cy + Cz = 0 
rem bm rat Amal secur ca so | is satisfied by the above relations; and the condition 
of planes would yoantins that yt ) rm the direction of | peta Se ee ee ee evstion oie 
Y in case (4) ska aor Jawad atm that of case (b) | principal stress X, when the system consists of two 
The fact th $5 A } yy, | principal stresses X and Y, is X= 4Y. This agrees 
ve fact that experiment shows that appreciably | with experiment. But for cases (a) and (b), Fig, 37 
greater creep can occur in case (a) indicates that shear | the above expressions give the ratio: 
stresses on the two sets of planes considered are not Cy (case a) 2Yn 
independent in their action in causing creep. If this | Gy (case b) ~ | fk Re ey 
is true for sets of planes parallel to the Z and X axes, | (3) = iin ie (= 
there is no reason why it is not equally true of the a : hen 
third set of planes parallel to the Y axis. Or, in|. With large values of » this ratio approaches 2, but 
general, it is reasonable to believe that creep due to | it cannot exceed this magnitude, and for the following 
shear on a set of planes parallel to one co-ordinate | V@lues of n it has the values :— 
axis is capable of being influenced by the shear stresses | n. 2. 4. 6. 
on the three sets of planes parallel to all three co-| Cy (case a) 1-6 1-883 1-97 
ordinate axes—in other words, by the general system| Cy (case b) 
of shear stress existing. This deduction, therefore,| The author’s experiments upon a mild-steel tube at 
results from the fact that creep in the direction of Y, | 480 deg. C. gave a value of the above ratio of 1-9 to 
case (a), can be more than twice what it 1s in case (b). | 2-3, and apparently, therefore, the behaviour in that 
While, however, the rate of creep in the direction of | instance could be represented approximately by expres- 
one principal stress is to be regarded as dependent | sions of the form given above. However, the general 
+ 
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General Form of ixpression for Creep under Compound 


It has therefore been | another to represent the effect of the system of stress 


case requires an expression which can yield a larger 
value of the ratio than 2, and this requires some means 
of representing the effect of the system of stress as a 
whole. This can be done by replacing C by an 
appropriate expression. 

It is suggested that C involves the specific shear- 
strain energy of the stress system. Accepting the 
view that creep is due primarily to shear, and that 
this occurs as a result of slip by an integral number (one 
or more) of atomic pitches on certain crystallographic 
planes within the crystal grains of a polycrystalline 
| material, these slips must be regarded as occurring 
| suddenly and to affect almost an infinitely small fraction 
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Relative Creep Rate. 
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of the material. This will be realised when it is 


remembered that in a single crystal of iron a creep 
| rate of 10-* strain per hour corresponds, roughly, with 
a slip of one atomic pitch per hour on one plane per inch 
length of specimen. This affects only about one 
hundred-millionth part of the material. A creep rate of 
10~ strain per hour, which is coarse, would be accounted 
for by a similar slip every four seconds, the same small 
fraction of metal being affected at each slip. In a 
polycrystalline material a similar small fraction of the 
material would be involved, and it appears reasonable 
to think that the work done during the sudden slip is 
obtained at the expense of shear-strain energy stored 
and available in the immediate neighbourhood of the 
slip. Further, if no change in resistance occurred 
during the slip, its extent would probably be propor- 
tional to the energy participating, i.e., to the specific 
shear-strain energy. Greater slip, however, would 
occur if the resistance became lowered as a consequence 
of local heating, and the slip might then be expressed 
empirically as proportional to the specific shear-strain 
energy raised to some power greater than unity. The 
eal elastic shear-strain energy is proportional to*: 
4(X — YP + 4(Z — XP + 4(Y — 2? 
and therefore, generally C will be taken to be propor- 
tional to : 
{g(X — YP + 9(Z — XP + 4 (Y — ZH”. 

Suggested General Expressions for Creep wnder 
Compound Stress.—Employing the specific shear-strain 
energy in the manner indicated by the preceding and 
writing q in place of n, the expressions for Cz, Cy, 
and C,; may be written : 


ce =A Ly (x — vy 44 @— xP + 40Y - 2F} 
{(X — Y}@ — (Z — Xp} 


cy = 2 {acer +4 — XP + EY - zy} 
{(Y — Za— (X — Y)% 
cz =A Ly ex — vy 44 — xP + ar OP} 


\(Z — Xa — (Y — Zh 

The case of simple tension or compression—as, for 

example, under the stress X—is given by : 
Cz = AX*™+qd= AX", where n = 2m +q 

The general expressions reduce to the form employed 
for tension. Further, it will be seen that for any given 
system of stress, i.e., for a given proportion of X, 
Y and Z, the creep rates will be proportional to the 
magnitude of the stress chosen to characterise the 
system raised to the power n. . 

In view of the use already made of n in connection 
with tensile creep tests, it is convenient to retain it in 
the general expressions by introducing for q its equiva- 
lent, n — 2m. The proposed general expressions for 
Cz, Cy, and Cz are therefore : 





Cz =2 {4x - yp +43(Z—XP + 4(Y - 2} 

(Xx - Yn — 2m — (Z xy - tm). Pile 
Og nd c 2445(2—-XP+4(Y—ZP> 

y=s5jd(X— YP +4(2— XP + O( , 

{(Y — Zp — 2m — (X — YH — 2m}, . (2) 
~ A Fin ey 2am cy Wasi. ,_ gy \™ 
Cz at 4 (X — Y) +4(Z X) 4 (Y — ) 

{(Z — X)" —2 _ (Y — Z)¥ — Amy. . (3) 


— See Hencky, Zeitschrift fiir angewandte Mathematik 
und Mechanik vol. iv, page 323 (1924). 
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Applying the preceding expression to cases (a) and 
(6), Fig. 37 gives : 
Cy (case a) 


Cy (case b) 


2 Y» 2 

(GQ + Qe — 7 Yh + ( — 2) 
When m-=0 the preceding ratio has a value 
approaching 2 as before, and for values of g, or n — 2m, 


of, say, 6 and over it approaches closely the following 
magnitudes for different values of m: 

m. 0 l 2 3 4. 
Cy (case a) = 5.9 2-67 3-56 4 
Cy (case 6) 

Clearly, the suggested form of expressions for creep 
in the general case can be made to represent any ratio 
of Cy for cases (a) and (6). Like the earlier expressions 
from which they have been developed, they embody 
the condition of constant density, and also the principle 
that creep is due to shear uninfluenced by the stress 
acting perpendicular to planes on which shear occurs. 

Experiments on Thin Steel Cylinders.—Combined 
axial tension and torsion tests were made upon thin 
steel cylinders or tubes by means of the apparatus illus 
trated diagrammatically in Fig. 40, page 649. Several 
combinations of axial load and torque, including the 
limiting cases of simple tension and torsion, were 
applied the tube, the same 
maximum shear stress being set up in each case. Two 
series of tests were made, one upon a mild-steel tube 
(0-115 per cent. carbon) machined from a cold-drawn 
tube and having the dimensions shown by Fig. 40, 
and the other upon two tubular specimens of 0-45 per 
cent. carbon steel which were machined from solid bar 
and which had the dimensions also shown on Fig. 40. 

The specimen for the tests upon the 0-115 per cent. 
carbon-steel tube was selected from a number made 
from solid-drawn steel tubing specially chosen for 
smoothness and accuracy of bore. Lengths of tube 
were carefully and accurately straightened, after which 
they were held at 650 deg. C. for a period of one hour 
and slowly cooled. They were again tested for straight 
ness, and-only those pieces were machined that were 
found to be satisfactory. The machined surface was 
closely examined under a low-power mic roscope and 
magnetic tests were made for the detection of flaws. 
The bore remained as drawn, and the outside was 
machined to the dimensions shown by Fig. 40. The 
specimen was finally secured to the chucks by welding. 
Fig. 40, which is self-explanatory, indicates 
how axial and angular, or circumferential creep was 


successively to same 


also 


measured, Axial creep of the whole specimen was 

measured to 0-0001 in, and the angular creep to 

0-02 deg. Temperature was controlled to within 
or 0-3 deg. C. of the mean value. 


Tests were made at 475 deg. 
the maximum shear stress wag 3-12 tons per square inch, 
which was the largest stress that could be applied in 
the case of simple tension by direct loading within the 
frame of the machine. Five cases were taken in which 
the axial tensile stress and the shear stress due to the 
applied torque were as follows : 


’., and in each case 


Axial Tensile Shear Stress 8 Inclination 6 of 
Case Stress ta tue to Torque Maximum 
No Tons per sq. in Tons per sq. in Principal Stress 
to Tube Axis 
l 0-52 til 42° 35 
> 2°50 2-36 i 12° 
tO 2-58 27° 55 
4 > a0 1-15 we +s 
6-24 “ 0 


Eleven tests were made upon the tube; the order in 
which the severa, loading were applied, 
together with the measured creep rates obtained and 
the creep rates corrected for the stiffening of the 
material during the test, are given in Table I. 

The method adopted to correct the creep rate for 
stiffening of the material was to consider the results 
for similar tests, as, for example, the simple tension 
tests Nos. 5, 7 and 10, and by regarding the creep rate 
of the last test as unity, i.e., No. 10 in this case, to 
express the others in proportion. In the case of tests 
where there was both ax al Joad and torque the angular 
creep was regarded as the most reliable, as this was 
not affected by therma' expansion of the machine 
frame, and therefore the angular creep rate was 
employed. From the proportional values showing the 
change in behaviour of the material over the several 
groups of repeat tests the curve Fig. 42, page 649, was 
constructed, showing the probable relative creep rate for 
similar tests upon the basis of test No. 11 being repre- 
sented by unity. The measured creep rates for the 
different tests were divided by the factors given by 
Fig. 42 to yield the values of Table I corrected for 
stiffening. Incidentally, the advantage of referring 
after each test to a standard test, e.g., simple tension 
or torsion, to stiffening effect more 


eases of 


determine the 


| temperature 600 deg. C 
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{ties £3, 2935. 


| : . . 
| precisely became apparent, and in the tests upon a| tested showed considerable creep-recovery effects unde: 


| 0-45 per cent. steel tube that procedure was adopted. 
Table IT gives the corrected creep rates for the five 

cases as tabulated in Table I, and also the. values 

considered to be most probable either as averages of 

equally probable values or the most reliable values of 

& group. 
Tests upon a 0-45 per cent. Carbon-Steel Tube. 
| The tubes were machined from high-quality steel bar, 


| 


TABLE 


Measured Creep Rate. 


| sustained temperature, both axially when the tensik 
|load was removed and angularly about the axis 
following removal ofthe torque. These effects increased 
| with the magnitude of the straining effort removed 
| In view of the importance of allowing as accurately as 
possible for the stiffening of the material during 

series of tests upon the same tube, it was decided at 
first to follow each test under combined loading by a 


I.—Tests vreon a 0-115 Per Centr. Carson Steet Tuse. 


Creep Rate Corrected for Stiffening 
of Material. 











Test No Case ow eee ee 
Axial Circumferential Axial Circumferential 
' ( Ca Ce. 
In. per in. per hr in. per in. per br In. per in. per hr. In. per in. per hr 
l I 13-3 10-6 137 10-6 3-76 10-6 38-7 10-6 
2 2 6-9 ,, 104 15-4 43-5 ,, 
3 ; 41-1 - 67-7 26-8 44-2 SCs 
4 | 4 121 am 2-1 93-2 32-3 
) 5 106 = Nil 86-2 Nil 
6 + 82-1 °° 38-2 69-7 32-4 ws 
7 , 08-5 ,, Nil 86-8 pe Nil 
8 l Not measurable 42-3 38-8 . 
9 .. 2 14-4 10-6 41-3 13-6 ~ 39 - 
10 > 838 - Nil 85-5 e Nil 
il 22-5 44-4 22-5 - 44-4 
- - - a - —EE — ! — a 
TABLE I1l.—Corrgectep Creep Rates ror 0-115 Pgr Cent. CarBon STEEL. 
Case | Case 2. Case 3 Case 4. Case 5 
ta 
: 0- 0848 0-437 | 0-678 2-52 x 
4 | 
}-76* 15-4 26-8 93-2 86-2 
4 ween ate 45 , bs ~ d 
» . i _ Not measurable 13-6 22-5 69-7 86-8 
So°o 
Axial creep rate Ce 
(probable) .. 2 13-6 24-7 69-7 86-5 
Circumferential creep ; 7-7 43-5 44-2 Nil 
rate (corrected) jk-8 Ao 44-4 
Circumferential creep 
rate C- (probable) ST 41 44-4 32-3 0 
* All figures in inches per inch per hour x 10-6 
TABLE ILV.—Test Particu.ars. 
Temperature for all Tests, 480 deg. C. 
=} "Te . aye Qe Inclination of 
Case Test N > . = AD = A “To ue s — Maximum Principal 
° i : _— c Stress to Tube Axis. 
fons per sq. in fons per sq. in. tan-1 206 e° 
1 1 0 4-0 x 
2 2-34 83 
2 4 16 5-055 1 
4 9 6-56 2-29 0-698 
, 7 7°27 1-823 0-502 
Li) t s sO 0 uo 


TABLE VII.—Measvurep 


Measured 
Creep Rate 


Relative 
Creep Rate 


Test 
Case No by 7 ss 
, Circu m 
Rete. | rng ferential 
In. per in Ratio, | In per in Ce. 
per hr | per hr In. per in 
per hr 
! 1 2-8 « 10 1o | 0 2-8 x 10- 
2 2 1-85 10 0-661 | 4-1 10-6 | 1-9 10- 
; 4 1-38 10 0 8 10-6 1-33 10-5) 
; ’ 2-0 10 0 , 10-5| 2-87 10-5) 
7 1-5 10 0 10-5) 1-71 10- 
i) 6 1-32 10 0 10- 0 





hardened in oil and tempered, held at the tempering 
to ensure relief of stress and 
then slowly cooled. 

The chemical composition of the material was as 
follows : 

Cc. Mn Si 8 P. Ni. Cr. 

0-45 0-73 0-20 0-032 0-038 0-19 0-023 

In order to increase the tensile loading over the 
maximum obtainable in the case of the 0-115 per cent.C. 
tube tests, rectangular lead weights were used, relieved 
at opposite sides to permit angular motion of the 
maximum amount anticipated without interference 
with the machine frame. Each weight was balanced 
about the point of support. The first weight 
registered with the supporting plate by dowels, and 
each weight was similarly registered with the next 


was 


below, and the order of piling the weights to secure 
minimum error in alignment of the load with the tube 
was determined and adhered to throughout the investi- 
upon the 


gation. A series of tests made first tube 








and Moprriep Creer Rates ALLOWING FoR CHANGE IN STIFFNESS. 





Actual }6 5 
Max. 


Shear 
Stress 


Creep Rate Corrected 
both for Stiffening 
of Material and 
Change in Maximum 
Shear Stress. 









Creep Rate 
Corrected 

for Stiffening of 
Material. 


Nomi = a 


” Circum- nal i . Circum 
omy ferential Shear yong ferential 
a ‘ a. ‘ 
or i Ce. Stress | a Ce. 
| pr In. per in | ee. | In. per in 
a per hr | ; Peo per hr 
0 2-8 x 10-5 1-0 | 0 | 2-8 x 10- 
6-36 x 10-6] 2-88 « 10-5) 1-0 | 6-36 x 10-6] 2-88 x 10 
») 1-705 x 10-5) 2-7 10-5 | 1-0 | 1-705 x 10-5) 2-7 x 10- 
3-81 x 10- 4-02 x 10-5) 1-332 2-86 x 10-5) 3-02 x 10- 
4-2 x 10 3-19 x 10- 1-291 | 3-25 x 10-5] 2-47 x 10 
14-7 x 10-5 | 0 1-084 | 4-33 x 10-5) 0 


| torsion test. The creep-recovery effect increasing with 
the range of the change from a combined stress test 
to the registering torsion test, caused abandonment of 
this procedure. It was decided to proceed from simple 
torsion to about the mid-point of the range of combined 
loading tests towards simple tension, using the torsion 
test to indicate the degree of stiffening, and to complete 
the series, working from the other end of the range, 
beginning with simple tension, and to use the tensil 
test thereafter to indicate further stiffening of th 
material. 

A second tube was tested in accordance with this 
procedure, and each test was run until creep-recovery 
effects had either become unmeasurable or were 
regarded as negligible. The test results for this tube 
form the subject of this part of the paper. The general 
form of test-piece has already been referred to, and the 
dimensions were as shown by Fig. 40. The test 
conditions, based upon the initial dimensions of the 
test-piece, are given by Table IV. 
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Two important changes occur during a series of 
tests: the material undergoes changes in stiffness, 
and the dimensions of the test-piece alter as a result 
of creep. An allowance may be made for the former 
by utilising the results of the reference simple torsion 
and tensile tests, and the loading can be modified 
during the course of a series of tests to compensate 
approximately for the change in dimensions. In the 
present tests the loading was determined in reference 
to the original dimensions, and correction of the creep 
rates must therefore be made to allow for change in 
stress accompanying the change in dimensions 
Probably it would have been simpler to have changed 
the loading during the tests. Creep rates during the 
reference simple torsion and tensile tests were deter- 
mined, and these are shown by Fig. 46, page 649, 
plotted upon a base of time from the commencement of 
the series. Each reference test was run until the cr2ep- 
recovery effect could not be measured or was negligible. 
Tests Nos. 5 and 6 have given a relation between the 
creep rates in the cases of simple torsion and tension 
which has been used in expressing the equivalent 
torsion-creep rates in the case of the tensile test No. 8. 
The envelope curve of the several tests, shown dotted, 
measures the relative creep rate of the material provided 
. suitable correction is made for the increase of stress 
due to dimensional changes. Although the material 
appears to attain a maximum stiffness and then to 
weaken, this weakening might only be apparent and 
be due to the stress increase. Actually, as shown by 
the chain-dotted curve, which corrects for stress 
increase, a maximum stiffness was embraced by the 
tests. 

Table VII gives the measured creep rates at the end 
of each test, and also the equivalent creep rates modified 
to allow for the change in stiffness of the material. This 
allowance is based upon Fig. 46, curve 2, and is 
applied to both the axial and circumferential creep 
rates. Curve 2 is derived from curve 1 upon the 
assumption that the creep rate is proportional to 
(maximum shear stress)* with n = 6-5. A preliminary 
analysis of the test data showed that n = 6-5 was 
satisfactory. 

Much investigation of the kind described will be 
necessary to determine values of m and n for different 
materials and whether, and if so how, these indices 
may vary with temperature. The present tests permit 
what appear to be safe values of m and n for carbon 
steels and probably low-alloy steels generally. For 
practical purposes it is recommended for the present 
that the value m = 2 should not be exceeded and that 
n = 6 be taken for carbon and low-alloy steels. A 
value of m more on the safe side would be unity, and 
this was taken in the calculation made for rotating 
dises. It is hoped the paper will contribute towards 
the development of a rational treatment of the subject 
of creep, of the same utility in the design of parts for 
elevated temperatures as elastic theory and the usual 
properties of materials are in the design of parts 
operating at atmospheric temperature. 








THE MINERAL INDUSTRY OF 
CANADA. 


Nowapays the prosperity of a country is usually 
reflected in its mineral industry, and it is encouraging, 
therefore, upon reviewing the reports just published 
for the year 1934 by the Canadian Department of 
Mines (Mines Branch), to find satisfactory increase in 
production in nearly all the more important products, 
as compared with the preceding year.* 

The fuels, coal, coke, natural gas, and petroleum all 
showed important increases in production. The 
Canadian output of coal in 1934 amounted to 13,795,649 
tons, representing an advance of 15-9 per cent. over 
the 1933 total. Shipments of Canadian coal to 
St. Lawrence ports in 1934 were the largest in the 
history of the coal trade. Imports of coal into Canada 
amounted to some 18,000 tons more than the home 
production and showed an increase over the preceding 
year of 20-5 per cent. The coal consumption in Canada 
was therefore about four million tons greater in 1934 
than in 1933. Dominion Government subventions 
enable coal from certain outlying districts to compete 
in the Manitoba market. Under these subventions, 
within certain limits, the difference between the laid- 
down cost of Canadian coal and imported coal is paid 
by the Dominion Government. The coal-mining 
industry also receives assistance through the Fuel- 
Testing Laboratories of the Mines Branch, Department 
of Mines, where research was continued during 1934 
on the character of Canadian coals, especially regarding 
their classification, chemical and physical properties, 
the effects of washing and sizing on their marketability, 
and on their suitability for use in by-product coke 








* The Canadian Mineral Industry in 1934. Reviews 
by the Staff of the Mineral Resources Division. Ottawa : 
Department of Mines. 





| this is equivalent to about 11-5 per cent. of the world’s 
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ovens. In the coal-fields considerable expansion is 
| taking place with a view to increasing output. Thus 
|in Nova Scotia capital is being freely expended in 
improving existing collieries and with a view to decreasing 
working costs by consolidation of workings and by 
winning coal from overlying or underlying seams to 
existing haulage ways and shafts by cross-measure 
tunnels, particularly in the submarine field off the 
Sydneys. A new colliery which will be electrically 
operated, and for which two large shafts have been 
sunk near Lethbridge, Alberta, is*being opened up by 
the Canadian Pacific Railway. Mechanisation of 
collieries is being gradually extended throughout 
Canada and more attention given to the preparation 
of coal to meet specialised requirements in the market. 

The production of coke in 1934 is reported as 
2,266,757 tons, as against 1,772,164 tons in 1933. It 
is of interest to note that the Winnipeg Electric 
Company, which formerly used United States coal 
exclusively, is now solely using Canadian coal in 
their ovens at Winnipeg. 

The use of natural gas continues to increase. The 
total production in Canada, in 1934, was approximately 
22,000,000 cub. ft., of which the province of Alberta 
contributed over 65 per cent. In Ontario natural gas 
represents the third largest industry; there are over 
2,800 producing wells in the various fields of the 
Province. 

The total Canadian production of petroleum in the 
year under review is given as 1,417,368 barrels, valued 
at over 3,500,000 dols.; this is an advance of 26 per 
cent. over 1933 in quantity and 20 per cent. in value, 
and almost equals the record of 1931. The province 
which produces the most petroleum is Alberta, the 
chief product being naphtha, which is derived from the 
wet gas of the Turner Valley field. Light crude oil 
is also obtained from this and from the Red Coulee 
field, heavy crude being produced in the Wainwright 
field. Ontario’s chief field is the Petrolia—Oil Springs 
area, which has been producing since 1861. 

Refinery capacity has been extended in several 
existing refineries both in Eastern and Western Canada. 
Prospects for further steady increase in the demand 
for petroleum and petroleum products appear to be 
bright. 

Among the more important metals which showed an 
increased production in 1934 may be mentioned iron, 





copper, gold, lead, nickel, platinum, silver, zinc, and 
cobalt ; and other economic minerals include cement, 
feldspar, graphite, grindstones, gypsum, lime, lime- | 
stone, salt, silica, natural sodium sulphate, &c. 

The total production of pig-iron in Canada in 1934 | 
was 406,995 tons, of which about 300,000 tons were for | 
plant use in making steel and the remainder for sale ; 
this total represents an increase of about 79 per cent. 
over the previous year. Nevertheless, Canadian fur- 
naces were still being operated much below their full 
capacity. Although bounties are offered on the pro- | 
duction of pig-iron from local ore by three provinces, 
| viz., Ontario, Quebee and British Columbia, no advan- 
| tage of this has been taken for several years past. 
| There are no large known bodies of high-grade iron 

ore that could supply present Canadian furnaces, 

| although there are two very large deposits of low-grade 
ore in Ontario, which, however, are only partly 
| developed apd equipped. Imports of iron and its 
products during 1934 were valued at over 93 million 
dols. (including iron ore valued at about 977,000 dols.) ; 
of this about 71 million dollars’ worth was from the 
United States, and about 19 million dollars’ worth was 
from the United Kingdom. 

The production of copper in Canada in 1934 was 
not far short of 365 million pounds, and exceeded the 
output for 1933 by some 65 million pounds. The greater 
part of Canadian refined copper goes to Great Britain. 
The Canadian output in 1934 represents 14 per cent. 
of the world’s production of copper. Exploration for 
new deposits and development work remained very re- 
stricted, owing to the prevailing unfavourable economic 
conditions in the world markets for this commodity. 

The total reported gold output in 1934 is 2,969,680 
ounces, valued at standard rates at 61,388,732 dols., 
compared with 2,949,309 ounces in 1933. The chief | 
sources of Canada’s gold are the gold-quartz mines of 
Porcupine and Kirkland Lake in northern Ontario. 
The proportionate amount supplied by these two areas 
however, was less in 1934 than in preceding years, owing 
to more rapid increase in production in other parts 
of the Dominion. Great activity prevailed in 1934 
in the search for, and development of, gold deposits 
in all parts of Canada, and some 50 new mills were 
put into operation during the year. More active interest 
has been taken in the possibilities of the Nova Scotia 
goldfields than has been shown for many years, and 
it is particularly gratifying to note that many successful 
newcomers to this field are from Great Britain and 
from other parts of the Dominion. 

The production of lead in Canada in 1934 was over 
340 million pounds valued at about 84 million dols. ; 

















output, and is some 82 million pounds in excess of the 
1933 production. The increased demand for lead 
is attributed in part to the expansion of the building 
and motor industries and the extensive use of this 
material for electrical cable sheathing. Most of the 
lead produced in Canada in 1934 came from the 
Sullivan silver-lead-zinc mine at Kimberley, British 
Columbia, where concentrates are produced that are 
treated in the lead refinery at Tadanac, near Trail, 
B.C. Improved metallurgical methods of treatment 
have increased the recovery of lead. The electrolytic 
lead refinery at Trail has a capacity of 475 tons of 
refined lead per day, that is, 170,000 tons a year. 

The total Canadian production of nickel in 1934 
amounted to 128,687,340 pounds valued at over 
32 million dollars; during 1933 the production was 
about 83 million pounds. The improvement in industry 
generally was reflected in the increased demand for 
nickel in 1933, which further augmented in 1934, so 
that an increase in production of about 56 per cent. 
over the output of 1932 and 18 per cent. over that of 
1929, the previous high year, were obtained. 

Platinum produced in Canada in 1934 amounted to 
116,230 ounces, valued at 4,490,763 dols., compared 
with only 24,786 ounces in 1933. The production of 
palladium and other associated metals of the group 
was 83,932 ounces. It would appear probable that 
the Canadian output of platinum has for the first 
time exceeded that of Russia, which hitherto has been 
the world’s largest producer. This has come about 
through the heavy demand for nickel, by far the greater 


‘part of the platinum produced in Canada being 


associated with the copper-nickel ores of the Sudbury 
mines. 

Improvement in the price of silver has stimulated 
the production of this meta). The total production in 
Canada during 1934 was 16,441,361 fine ounces, 
valued at 7,803,218 dols., an increase of more than a 
million and a quarter ounces over 1933 and representing 
nearly 11 per cent. of the world’s output. The chief 
silver-producing provinee is British Columbia, where 
silver is obtained mainly as a by-product from the 
treatment of silver-lead-zinc ores from the Sullivan 
mine in East Kootenay. 

The Canadian production of metallic zine in 1934 
was about 298 million pounds, valued at over 9 million 
dols., being an increase in quantity of over 99 million 
pounds over the preceding year. Canada became the 
third largest producer of slab zine in 1934, and is now 
contributing over 10 per cent. of the total world produc- 
tion. In British Columbia, the Sullivan mine and the 
Consolidated Mining and Smelting Company’s concen- 
trator at Kimberley were working at full capacity 
throughout the year. Cobalt produced in Canada in 
1934 amounted to 588,566 pounds as against 466,702 
pounds in 1933; an increase of 26-1 per cent. All 
the cobalt comes from Cobalt, Gowganda, and South 
Lorrain in Northern Ontario. Originally it was all 
obtained as a by-product of silver production, but a 
certain amount of ore is now mined mainly or solely for 
its cobalt content. 

Turning now to some of the non-metallic minerals, 
the feldspar produced in Canada is mostly of high- 
potash type, averaging about 13 per cent. to 14 per cent. 
K,0. During recent years the industry has tended 
to become concentrated in the hands of a few large 
producing concerns. The production in 1934 was 
17,335 tons valued at 140,975 dols., being an increase 
over the preceding year of nearly 7,000 tons. Prices, 
however, remained static with rather a downward 
tendency. 

Graphite of exceptionally high grade and well 
adapted for lubricants and foundry use is worked by the 
Black Donald Graphite Company, near Calabogie in 
Ontario. For the past several years mining has been 
on a very restricted scale owing to the competition of 
foreign graphite. A recent development is the announce- 
ment that Black Donald graphite is now being satis- 
factorily used in pencils, the higher grade concentrates 
being reduced to extremely fine powder in a new type 
of pulveriser, which makes a product comparable in 
fineness to the amorphous graphite hitherto preferred 
for pencil manufacture. The Canadian production 
in 1934 was valued at 71,424 dols., or nearly four 
times that of the preceding year. No graphite crucibles 
are made in Canada. 

Grindstones of all grades produced in Canada in 1934 
amounted to 887 tons, compared with 498 tons in 
1933. The large stones are used chiefly for sharpening 
pulp mill knives, and in the United States are used 
in the file, machine-knife, granite tool, and shear 
manufacturing industries. The small stones are 
employed for scythe and axe grinding. 

Canadian gypsum produced in 1934 amounted to 
461,194 tons, valued at 864,204 dols., against 382,736 
tons in 1933. The use of gypsum products in the 
building trades has, of course, expanded considerably in 
recent years owing to its lightness, durability, fire- 
resisting, insulating and acoustic properties. Special 
tiles, wall-boards, blocks, and insulating and acoustic 
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plasters have been developed. The increased demand 


for gypsum in 1934 reflects the increased activity) VA RIABLE-SPE ED POLYPHASE 


in the building trade. 

Salt (sodium chloride) is obtained in Canada both 
from brine and in solid form by direct mining. In 
Ontario it is obtained from brine wells ; at Malagash, 
Nova Scotia it is mined in the form of rock salt, At 
Amhurstburg, Ontario, a plant is being erected by the 
Brunner Mond Company to recover calcium chloride 
from the waste material resulting from the manufacture 
of soda ash from the brines used in their process. A 
well put down in this district to explore for oil and 
gas proved the existence of a large salt deposit. The 
Canadian output of salt in 1934 was 321,753 tons, 
valued at nearly 2 million dols., whereas the production 
in 1933 was only 280,115 tons. In Nova Scotia and 
elsewhere interesting experiments have been made to 
determine the effect of salt with a mixture of clay as a 
surface “‘ veneer” on roads as a preventative of dust. 
This problem has been discussed on several occasions 
in these columns, being now under investigation in the 
United States by the National Research Council at 
Washington. 

Quartz and silica were produced in Canada in 1934 
to the amount of 272,075 tons, valued at 490,000 
dols., an increase of about 113,000 tons over 1933. 
This included quartz for smelter flux and ferro-silicon ; 
quartzite for ferro-silicon and silica brick ; silica sand 
for the manufacture of glass, carborundum, sodium 
silicate, &c., also for sand blasting and for use in steel 
foundries ; and silex, the finely-pulverised silica used in 
ceramics and the paint industry. The production 
of limestone in 1934, not including that used for building 
stone, lime and cement, was 3,345,668 tons, compared 
with 2,546,144 tons in 1933. Structural limestone 
produced during 1934 amounted to over 26,000 tons, 
this being about the same quantity as in 1933. 








VARIABLE-SPEED POLYPHASE 
COMMUTATOR MOTOR WITH 
EXTERNAL REGULATOR. 


A POLYPHASE commutator motor with a shunt 
winding and a separate induction regulator has recently 
been developed by Messrs. The British Thomson- 
Houston Company, Limited, Rugby, to extend the 
range of the variable-speed types of machine made by 
them. A view of a 3-h.p. unit of this kind with its 
regulator appears in Fig. 1, while a diagram of con- 
nections is given in Fig. 2. 

As will be seen, the stator winding of the motor is 
connected to the three-phase supply, while the armature 
winding is connected through the commutator to the 
secondary of the regulator, the primary of the latter 
being also connected to the mains. The arrangement 
is therefore similar to that of a slip-ring induction 
motor, except that a commutator is used instead of 
slip rings. This commutator, as well as the armature 
and brush gear, are of the direct-current type. The 
presence of the commutator ensures that the frequency 
of the voltage at the secondary terminals of the 
regulator, instead of being the same as the slip fre- 
quency and thus varying with the motor speed, is 
equal to the frequency of the supply voltage and is 
therefore independent of the speed. The speed of the 
motor can for this reason be regulated above and below 
synchronous speed by applying a variable voltage of 
supply frequency across its armature. This variable 
voltage is obtained from the regulator which acts as a 
variable-ratio transformer and consists of two induction 
regulators, the primary windings of which are connected 
in parallel across the supply, while the secondaries are | 
connected in series, as shown in Fig. 2. The resultant 
regulating voltage from the secondary is of constant | 
phase, but of variable magnitude, As the torques of the | 
two halves neutralise one another there is no torque 
on the regulator shaft, and only a simple handwheel is 
necessary for its operation. As this handwheel is 
moved away from its low speed position the regulator 
secondary voltage is gradually reduced and the speed 
of the motor rises. Further movement of the hand- 
wheel causes the voltage to fall to zero and then to 
increase in the opposite direction, so that the motor 
speed rises above that of synchronism. 

It is claimed that this system of speed regulation 
gives an infinitely fine control over the whole range 
and is more efficient than a slip-ring motor with an 
external rotor resistance. The possibility of con- 
trolling the speed from a point away from the motor 
without the use of additional gear is also a valuable 

feature, while owing to the fact that the regulating 
gear is separate from the motor and the supply is con- 
nected to an easily cooled stator, totally enclosed 
operation can be used without an excessive reduction 
in output. A shunt characteristic is maintained at all 
speeds, and the external losses are limited to those in 
the regulator so that the overall efficiency is relatively 
high even at bottom speed. The motor is said to be 
most effectively utilised when the load is such that the 
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torque remains constant as the speed varies, since the 
current is then approximately the same at all speeds. 
It may, however, be used for a constant horse-power or 
any other torque characteristic, provided it and the 
regulator are capable of giving the maximum torque 
required. The torque-speed curves obtained with a 
3/1 h.p. motor of this type running at 1,900/630 r.p.m. 
are given in Fig. 3. Assuming the torque to remain 
constant the drop in speed is approximately constant 
from no load to full load, but increases as the lowest 
speed setting is reached. 


but it is claimed that the regulation is close enough for 
most purposes and that the operation is much more 
stable than that of an induction motor with an external 
rotor resistance. 

The motor can be reversed by interchanging the 
supply leads on both motor and regulator and by 
altering the position of the brushes on the commutator. 
For starting, only a simple triple-pole switch is required. 


It is advisable, but not absolutely necessary, however, | 


to switch on with the 
position 


regulator in the low-speed 








O1L-FILLED CaBLEs IN Liverroot Facrory.—Messrs. 
British Insulated Cables, Limited, Prescot, Lancs, have 
recently completed an unusual installation of 33-kV 
oil-filled cables in the Liverpool factory of Messrs. 

Bibby and Limited. A new substation of 
10,000-kKVA capacity was constructed on the roof of 
the factory near the centre of the load, and the supply 
to this was brought from an existing substation by cables 
laid underground to a point below the new substation 
and then run up inside the building and cleated verti- 
cally. The vertical rise is 140 ft., and oil-filled cables 
were employed as being most suitable for the high 
voltage under these conditions. Two circuits of three 

1-sq. in. single-core, 33-kV, oil-filled cables arranged 
in triangular formation, together with a 20-core control 
cable, were run from the switchgear in the older sub- 
station to that in the new substation, and from the latter 
the current is taken in four circuits of 0-06-sq. in. single- 
core, solid, 33-kV cables to four 2,000-kVA transformers 
which step it down to 400 volts. From the transformers 
four circuits, each composed of nine 1 -25-sq. in. single- 
core, paper-insulated, lead-covered, 600-volt cables, are 
led to the low-tension switchgear. All the cables installed 
inside the building were finished with non-drip servings 
of compounded hessian tapes. 
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The percentage drop in speed | 
therefore increases considerably as the load is reduced, | 
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CATALOGUES. 


Steel Union Couplings.—A folder sent in by Messrs. 
Crosby Valve and Engineering Company, Limited, 41 and 
42, Foley-street, Great Portland-street, London, W.1, 
deals with the advantages to be derived from the charac- 
teristic features of their construction of the firm's 
improved Rockwood unions. 
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Varine Diesel Engines.— Scavenge-pump Diesel engines 
of the direct-reversing type, built in three to eight 
cylinder units of from 75 b.h.p. to 400 b.h.p., form the 
subject matter of a new illustrated catalogue of Messrs. 
Crossley Brothers, Limited, Openshaw, Manchester, 11, 
the applications in this instance being to marine work. 


Dredger Components.—The service to which dredgers 
are put is of a very onerous nature, and necessitates the 
careful choice of the most suitable materials. Examples 
are dealt with in a large well-illustrated folder issued by 
Messrs. English Steel Corporation, Limited, Vickers 
Works, Sheffield, showing what this firm does in this 
particular field. 


Tungum Alloy.-A pamphlet received from Messrs 
Tungum Sales Company, Limited, Iddesleigh House, 32 
Caxton-street, London, S.W.1, deals with Tungum alloy, 
which has been proved suitable for service where 
corrosion, impact or fatigue have to be withstood, and 
where rigidity, strength and toughness are of importance. 
Information is given on the physical and mechanical 
properties of the alloy. 

Aluminium Alloys.—Messrs. The Birmingham Alu 
minium Casting (1903) Company, Limited, Birmid 
Works, Smethwick, near Birmingham, have prepared a 
valuable loose-leaf book of “‘ Technical Data ” to provide 
the users of aluminium alloys with authoritative infor- 
mation regarding the physical and mechanical pro- 
ay of these alloys, including corrosion resistance 
Notes on machinery and on pressure die casting limits 
and tolerances are given. 


Automatic Temperature Regulators.—A noteworthy 
catalogue recently issued by Messrs. Cambridge Instru 
ment Company, Limited, 45, Grosvenor-place, London. 
3.W.1, contains a large number of illustrations, repro- 
duced from photographs, of furnace installations in 
which Cambridge automatic temperature regulators are 
employed. The furnaces illustrated are used for re- 
heating, heat treatment, nitriding, hardening, Sherardi 
sing, enamelling, &c., and there are also examples of 
lehrs, pottery kilns, and drying ovens. Gas and oil-fired 
furnaces and electrically-heated furnaces constructed by 
21 different firms are included among the examples 
selected for illustration. 
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THE MECHANICS AND SOUND DIVI- 
SION OF THE UNITED STATES) 
BUREAU OF STANDARDS. 


to any one subject. By the courtesy of the Director, 
| Dr. Lyman J. Briggs, who has kindly placed | 


| material at our disposal, we are now in a position | 


to give a more extended technical discussion of a| 


THe Mechanics and Sound Division of the| few of the projects. 


National Bureau of Standards, Washington, D.C., 


The Bureau serves as a testing laboratory and a 


consists of 39 professional, 17 sub-professional, and | source of engineering information and advice to 
of the Government. 


other employees, assigned to six sections dealing | several agencies 
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with engineering imstruments and 
appliances, acoustics, aircraft instruments, aero- 
dynamics, engineering mechanics, and hydraulics. 
The annual budget ‘is approximately 200,000 dols., 
of which amount 65,000 dols. is transferred by other 
Government .agencies, including the Bureau of 
Aeronautics, Navy Department, National Advisory 
Committee for Aeronautics, Chief of Engineers, War 
Department, and Bureau of Internal Revenue, 
Treasury Department, for specific services and 
research projects. For some years the annual 
reports of the Bureau have been primarily adminis- 
trative in character, with a few lines only devoted 


mechanical , 








instances a single activity of this kind requires the 
continuing services of a small group, of employees, 
For example, in the Mechanics and Sound Division 
about 850 current meters for measuring the flow of 
water were calibrated to meet the needs of those 
bureaux of Federal and State Governments con- 
cerned with hydraulic engineering. Fig. 1, on 
this page, shows this work in progress. It will be 
seen that the meters are suspended from a 
travelling carriage and drawn through still water 
at known speeds. Tests were made to secure 
instruments of suitable accuracy for the measure- 
ment of beer for revenue-collection purposes and the 


Bureau now calibrates periodically the master 
meters used by agents of the Treasury Department 
to check meters installed in the breweries. The 
oreetianioon and testing of different types of fire- 

equipment submitted for the approval 
of the Bureau of Navigation and Steamboat Inspec- 
tion for use on American vessels is continuously in 
progress, as well as the investigating and testing of 
the accuracy and reliability of automatic mail- 
metering devices for the Post Office Department. 
The services of members of the Sound Section are 
continually in demand for consultation on noise- 
reduction problems, for the measurement of the 
properties of, and the develdpment of specifications 
for, acoustic materials, and for sound-picture appa- 
ratus. 

The major activity of the aircraft-instrument 
section is to design, construct, and test instru- 
ments and equipment for the Bureau of Aeronautics, 
Navy Department, and to develop specifications and 
type tests for service instruments used by them. 
The engineering mechanics section makes ay 
acceptance tests of materials under purchase spec 
fication for Government departments. Servite | bo 
other Government agencies constitutes about 30 per 
cent. of the work of the Division. These activities 
find their ultimate expression in accepted or rejected 
purchases, specifications, accurately calibrated in- 
struments, and approved lists of the various agencies. 
The Bureau itself does not approve any mechanical 
appliance. Service activities for the public, inchud- 
ing calibrations of instruments, a limited amount 
| of testing of materials, and the furnishing of tech- 
| nical information, constitute about 15 per cent. of 
|the work of the Division. The remaining 55 per 
| cent. is research and development work, of which 
| typical examples are given below. 
| Sound Absorption.—The development of talking 
pictures stimulated the development of acoustic 
materials for correcting the acoustical defects of 
moving-picture theatres, The practical demonstra- 
tions of the possibility of controlling the acoustical 
qualities of rooms and the availability of materials 
increased the demand for such control in large 
auditoriums and other buildings. The problem of 
measuring the sound-absorption characteristics of 
materials and then making use of these measure- 
ments to determine the amount of material required 
to give the desired results is more complicated than 
was anticipated. When this problem was studied 
by Wallace Sabine some 40 years ago, most of the 
rooms he examined were fairly reverberant and the 
sound-absorbing materials had low absorption co- 
efficients. During the past few years, materials 
having much higher coefficients of absorption have 
been developed for which there is a growing demand ; 
for example, in radio broadcasting studios, for 
acoustically dead rooms. As a result, it has been 
found that some of the simplifying assumptions 
which were made and were approximately true for 
the older conditions are not sufficiently accurate for 
the treatment of modern problems in architectural 
acoustics, and doubts have arisen concerning, the 
validity of both the laboratory methods of deter- 
mining absorption co-efficients. and the manner in 
which the test results should be used in the acoustical 
treatment of auditoriums. The results of experiments 
recently completed throw some light on these 
difficulties, It was found that when the absorption 
is low on one wall of a room, the decay of sound 
energy is logarithmic. If the absorption is increased, 
the decay is still approximately logarithmic for a 
short time after the sound is cut off, but it becomes 
less and less so with time. When one wall is 
entirely covered with a highly absorbent material, 
the decay is not even approximately logarithmic. 
Under these conditions, the distribution of the 
sound is different in different directions, and un- 
pleasant acoustic effects are produced. Accurate 
measurements of the properties of the material can- 
not be made under such conditions. 

With the development of materials having very 
high sound absorption, it was found that the methods 
of measurement were apparently erroneous, since 
values in excess of 100 per cent. were obtained, even 
when the decay was logarithmic. Investigation has 
shown that the measurements were correct, but that 
for small samples the absorption is not proportional 
to the area of the sample ; for areas of 10 sq, ft., or 
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less, apparent absorption co-efficients as high as 


150 per cent. have been observed. This is probably | 


due to diffraction or some phenomenon of a similar 
nature, for which no theory has been developed. 


This effect must be considered in measuring the | 


properties of the material and in applying the 
measurements to design. Fig. 2, on page 653, is 
reproduced from a photograph of the reverberation 
room for measuring the sound absorption of 
materials. It will be seen that the loud speakers 
producing the sound are mounted near the centres 
of two large rotating vanes and it should be explained 
that the rotation of the vanes contributes to the pro- 
duction of a diffuse sound pattern. A sample of 


Vibration of Aircraft Propellers.—The increasing 


. 3. Testtine VreraTion oF AERIAL-PROPELLER BLADES. 


of a body exposed to an air stream in which the air 








use of metal for aircraft propellers, with its increased | speed falls from a comparatively large value to zero 
strength and, in general, increased reliability, has | because of the friction of the air. He and his pupils 
raised the serious problem of occasional failures | computed the flow in this layer for some special 





during flight. Metal propellers, while much stronger 
| than wood propellers, are also thinner and more 
flexible and will, therefore, vibrate more easily. 
| Under conditions of strong resonance the vibration 
| may be sufficiently severe to snap off a portion of 
the blade, leading to unbalance of the propeller 
and even to total wreckage of the aeroplane with 
loss of life. An investigation was made into the 
nature of these vibrations in order to arrive at 
propeller and engine assemblies that would not 


sound-absorbing material can be seen on the floor. | vibrate dangerously at certain speeds, and would, 

Acceleration of Gravity at Washington.—The | therefore, add to the safety of air travel. Vibra- 
practical standard used in measuring force is the | tions were set up in non-rotating blades in the 
gravitational attraction of the earth on a body of | laboratory, and the stresses and deflections of the 
known mass. Since this attraction varies from | blades were measured by sensitive optical devices. 
place to place on the earth’s surface, due to variations |The locations of the points of maximum stress 
in the distance between the centre of the earth and | were found to correspond closely to the locations of 
the mass, it is necessary to refer to a definite place | two of the three known types of propeller failures 


on the earth’s surface, or to an arbitrarily adopted 
standard acceleration of gravity. The attraction 
ofa standard mass of 1 kg. will then be equal to a 
force of 1 kg. only at places where the acceleration 
of gravity has the standard value. While, for most 
engineering purposes, the effect of variations in the 
acceleration of gravity are negligible, for other 
cases, this is not true. 

The Bureau is now co-operating with the national 
laboratories of other countries in a series of measure- 
ments the purpos? of which is to establish electrical 
units directly in terms of mechanical units. One 
step is the measurement of the force between 
two coils carrying a known current, the force being 
measured by comparison with the attraction of the 
earth for a known mass. Since an accuracy of 
the order of a few parts in one hundred thousand 
is attainable, it is necessary to know the acceleration 
of gravity at the place where the force measurements 
are made. This absolute determination of gravity, 
the first of high accuracy ever made in the United 
States, has been in progress during the past six 
years, and is now approaching completion. An 
absolute value of the acceleration of gravity is 


in service. Propeller failures due to vibration 
| were obtained in the laboratory that corresponded 
| closely to one type of service failure. This work, 
| together with a method of computing stresses in 
vibrating blades, is described in detail in Research 
| Paper RP 764. Fig. 3 shows the measurementof 
the effects of vibration on propeller blades in 
| progress, and it may be explained that the propeller 
is vibrated by supplying alternating current of con- 
trolled frequency and strength to the armature of a 
direct-current motor. 

A possible solution of the immediate problem is 
the development of a satisfactory propeller vibration 
indicator, on which some work has been done. 
This instrument is to be used on the propeller shaft 
to determine the dangerous engine speeds. If a 
service instrument could be developed, it would 
warn the pilot whenever the propeller shaft was 
vibrating with a dangerous amplitude. The pilot 
would then be able to change the speed of his engine 
in time to avoid a disastrous propeller or shaft 
failure. The final solution is, of course, the con- 
struction of propeller and engine assemblies which 
do not develop dangerous vibrations in the normal 








cases, but since the layer was very thin, and the 
| technique of measuring the speed in such a thin 
layer close to a surface had not then been developed, 
no direct comparison with experimental results was 
possible. Probably for this reason Prandtl’s work 
received little attention in the United States. In 
1924, the experimental work of van der Hegge 
Zijnen, at Delft, on the boundary layer of a thin 
flat plate was published, and since that time appre- 
ciation of the importance of the boundary layer 
and of the nature of the flow in it has been steadil; 
increasing. 

The mathematical equations describing the air 
flow in the boundary layer are such that their 
solution is difficult, if not impracticable, except in a 
few cases. Pohlhausen, in 1921, suggested a method 
for the approximate solution of the equations which 
does not make such great demands upon mathe- 
matical skill. He illustrated the accuracy of the 
approximation by comparison with the cases in 
which exact solutions were known. In the inter- 
vening years, other cases in which exact solutions 
are known have been made available, and it has 
become apparent that there are some cases for 
which Pohlhausen’s method gives no solution. In 
co-operation with the National Advisory Committee 
for Aeronautics, the Bureau has made a comparison 
of the boundary-layer flow computed by Pohl- 
hausen’s approximate method with the flow given by 
the exact solutions which have been published for 
several special cases. A modification of the method 
has been developed which extends the range of 
application at the expense of accuracy in the 
approximation. An experimental study has been 
made of the air flow in a laminar boundary layer 
formed on the surface of an elliptic cylinder and 
the results have been compared with Pohlhausen’s 
solution. Pohlhausen’s solution is in good agree- 
ment with the observations nearly up to the point 
where the boundary layer separates from the surface, 
but fails completely before separation is reached. 
The method is not satisfactory for computing the 








also required as a standard of reference to compara- 
tive measurements, such as are made at numerous | 
stations throughout the United States by the U.S. 
Coast and Geodetic Survey. Together with the 


constant of gravitation, which was redetermined 
at the Bureau several years ago, the determination 
of the acceleration of gravity gives the data necessary 
to “ weigh the earth.” 


flight range. 
Boundary-Layer Flow.—Aerodynamics, the study | 


| “= . “ . 
of the flow of air, is largely an experimental science, 


the instances in which theoretical computations | 
give reliable results being comparatively few. | 
About thirty years ago the German scientist, | 
L. Prandtl, of Géttingen, suggested on theoretical | 


grounds the existence of a thin layer near the surface | 





point of separation. 

As the air speed is increased, the flow in the 
boundary layer changes character, becoming turbu- 
lent. The transition depends on the initial turbu- 
lence of the air stream. Wind-tunnel turbulence is 
receiving ever-increasing recognition as an important 
aerodynamic factor in all wind-tunnel tests. The 
methods of measuring turbulence which are i" 
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common use were developed largely at the Bureau 
with the co-operation of the National Advisory 
Committee for Aeronautics. In an attempt to 
find a simple method, the effect of turbulence upon 
the diffusion of heat from an electrically-heated 
wire of smal] diameter in an air stream hasbeen 
investigated and the results are promising. Work 
has been continued on the correlation of various 
methods of measuring turbulence, especially on the 
effect of average eddy size. 


(To be continued.) 








THE DETERMINATION OF 
FOUNDATION PRESSURES ON CLAY. 
By Mavricz A, Ravenor, M.Inst.C.E. 
(Concluded from page 643.) 

Berore dealing with the application of the prin- 
ciples to piled foundation, it may be well to refer 
to the variation of the coefficient m with depth 
below the ground surface. Tests made in a soft 
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uniform clay at different depths showed that the 
value of m increased with a straight line variation 
with h, the depth in feet. In another case, in which 
the top beds were firmer and had a slightly less 
moisture content than the underlying beds, it was 
found that the value of m remained approximately 
constant at all depths. In practice, by constructing 
a diagram showing the actual variation of m with h, 
each problem may be solved to the best advantage. 
it will be observed that the values of m so deter- 
mined, take into account the variation of moisture 
content as well as the increased resistance due to the 
superincumbent material wh, 

It should be made clear that the application of the 
principles here described to piled foundations takes 
into consideration bearing resistance only. If it is 
desired to make an allowance for skin friction, this 
must be added to the bearing resistance. Research 
work carried out in recent years has shown that for 
soft clays and muds, skin friction is an unreliable 
resistance which decreases with time, and in the 





case of a large number of piles, its carrying effect 





'is lost. One great advantage of this method of 
designing the. bearing resistance’ of large piled 
foundations in soft clays and muds, is that it is 
impossible to overload the foundation, of which 
there are on record a number of cases. 

The present practice of designing the carrying 
capacity of piles is recognised as being unreliable. 
A pile-driving formula which has given satisfactory 
results in one material cannot be applied with con- 


nised as of doubtful service in soft clays and muds. 
It will be appreciated that for both piles and 
foundation bases, it is desirable to design for a 
pressure corresponding to a reasonable, predeter- 
mined settlement, and also to achieve what is of 
even greater importance, viz., equal settlement. 
Unequal settlement so often results in unforeseen 
stresses and damage to the structure. 





As an example of design for piles, let us consider 


























TABLE I. Carryrine Capacities or PILEs. 
a | — 
New Method. Old Method, 
Constant Settlement of 2 In. Unequal Settlement. 
Area of P. >, As. As/A. P. Cc. 
Size of Pile. Pile. Lb. 8q. MG Lb. Lb. iy; | Settlement 
Sq. Ft Ft. . Sq. Ft. Sq. Ft. Sq. Ft. Sq. Ft. age In. 
12 in. by 12 in, 1-0 2,647 6,425 6,425 2-425 2-425 6,425 6,425 2-0 
14 in. by 14 in. 1-36 2,647 8,020 5,900 3-030 2-23 6,425 8,740 2-55 
16 in. by 16 in. 1-77 2,647 9,725 5,490 3-67 2-07 6,425 11,370 3-15 
18 in. by 18 in, 2-25 2,647 11,6380 5,170 4-38 1-95 6,425 14,470 3-82 
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fidence to another material, as there does not appear 
to be any useful relation between bearing resistance 
and energy of driving. This may be accounted for 
by the reason that the former is a function of the 
modulus of compression of the material, while the 
latter is connected with elastic deformation over a 
wide area. When a pile is driven into clay, the 
excessive speed of penetration does not allow time 
for a transference of moisture and a resistance is 
set up by elastic compression over a wide area. 
This “ artificial” resistance, unlike the process of 
induration, is of a temporary nature. Over a 
period of time, the stresses which were set up in the 
clay by the action of driving, cause a gradual 
movement of moisture, and settlement of the loaded 
pile ensues. The permanent resistance of a pile is 
that due to induration of the clay, corresponding 
to a definite settlement, which may be measured by 
the method of testing here explained, bearing in 
mind that, as stated, it makes no allowance for 





resistance due to skin friction, which is now recog- 
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the carrying capacities of four piles, calculated 
from equation (5). The material was soft clay, and 
at the depth arranged for, 


L 
W = 2,647 (A + va) lb. 


corresponding to a settlement of 2 in. The results 
of the old and the new methods of design are given 
in Table I. In the new method, for the condition 
of equal settlement, p is constant; whereas P, the 
permissible loading, reduces as the area of the pile 
increases. It will also be seen that if P is kept 
constant, as in the old method, the settlement 
increases with the area of the pile, as shown in the 
last column. An examination of this table shows 
that, apart from the advantages of providing for 
equal settlement, considerable economy may be 
effected by a better distribution of material. 

The author’s apparatus for conducting tests on 
clay is shown in section in Fig. 6, and a photograph 
of it, with the outer casing removed and the loading 
shaft shortened, is reproduced in Fig.7. From these 
its design and construction can be followed without 
explanation. In explaining its use it may be well 
to call attention to some of the pitfalls which 
experience has shown are to be avoided, always 
bearing in mind that the object of the test is to 
simulate, so far as possible, the conditions obtaining 
when the foundation is laid. When the ground ‘is 
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removed to expose the foundation bed, the load on 
the clay, w h, is removed, which results in a negative, 
or upward movement, as shown in Fig. 8. The 
initial plane at zero load from which the structure 
settles is aa, the elastic recovery being denoted 
by ab. The desirability of accuracy in determining 
the correct reading at zero load is shown by the fact 
that the sixth root of a very small settlement, less 
than unity, say 0-02 in., is a much larger quantity, 
and any error is magnified. Precise readings should 
be taken, and experience has shown that direct 
readings, on a scale divided into 0-02 in., made by 
the aid of a hand magnifying glass, give the best 
results, and are free from errors of expansion and 
contraction of such instruments as extensometers 
when exposed to varying weather conditions. In 
this way readings may be obtained direct to 0-02 in., 
and by estimation, to 0-002 in. Increment loads 
should be small and equal, so far as practical con- 
siderations permit, although it might be stated that 
variation of the load does not affect the results, 
so long as it is not increased to such an extent as to 
be affected by energy of momentum. The incre- 
ment loads should be placed in such a manner as 
will avoid impact. The plunger should be allowed 
to reach a condition of equilibrium before adding 
any further load, and for this purpose, it is con- 
venient to plot time-penetration curves. 

Variations from the true curve representing load 
and settlement of structures are due to three 
causes, viz., (a) lack of confinement of the clay, 
(6) displacement and (c) bulb failure. Engineers 
recognise the importance of confining the material 
around the foundation base before erection of the 
structure commences, so that, when conducting a 
test, it is desirable to simuiate those conditions. 


The effect of not complying with this desideratum | 


will be seen by reference to the test shown in Fig. 9. 
In regard to (0d), if a test (or a structure, for that 
mattor) is made at, or near to, the free surface of 
soft clay or mud, compression may quite likely be 
accompanied by upheaval or displacement of the 
material, which follows a different law. Fig. 10 
shows a test made in mud near to the free surface. 
The portion a 6 of the curve represents compression 
plus displacement. This combined action ceased 
only after a settlement of 18-4 in., and further 
settlement was due solely to compression or indura- 
tion. Bulb failure (c) may be explained as follows. 
Fig. 11 shows the basic settlement curve when 
p = P, for an infinitely large area which cannot 


develop an effective bearing area larger than itself, | 
and it has been shown that values of P for any | 


smaller area increase as the length of the perimeter 
inereases. in relation to the area. In a soft clay, 
for example, with a 12 in. diameter area, about 
50 per cent. of the load W is carried at the peri- 
meter, with the result that the ‘ bulb ’’ reaches its 
limiting strength at a small settlement. At the 
other limit, L/A approaches zero, the critical 
settlement is infinitely large. This relation is shown 
in Fig. 12. It should be explained that the “‘ bulb ” 


we are here considering is of compressed or indurated 
clay, shown in Fig. 13, and should not be confused 
with the so-called “bulb” representing elastic 
deformation, for which theories have been developed 
by other investigators, based generally on Bous- 
sinesq’s method. Contours of stress may be drawn 
as shown by the dotted line in Fig. 13, but it should 
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be realised that we cannot 
draw any “bulb ” repre- 
senting a limiting stress 
which, from theoretical con- 
siderations, continues indefi- 
nitely. The analogy of 
Fig. 13 with metals similarly 
stressed will be appreciated, 
for there is known to exist 
a zone in which the physical 
properties of the material are 
changed, corresponding to 
the indurated zone in clay. 
That tests made in accord- 
ance with the principles out- 
lined above do accurately 
represent the relation of load 
and settlement for both small 
and large areas, has been 
confirmed by the jeation 
of the results to settle- 
ment of structures, and also 
to tests made by independent 
investigators. Those made by 
Mr. Goldbeck, for a commit- 
tee of the American Society of Civil Engineers may 
be referred to. The results show that the variation 
in the settlement of different sized areas up to 108q. 
ft., for the clay experimented upon, may be closely 
represented by the diameter, and not by the square 
of the diameter, or area. It will be seen that the 
author’s equation (1) applies equally to Mr. Gold- 
beck’s results, and that an equation can be written 
which shows a remarkable agreement with the 
observed settlements. Equation (1) may be written 
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equals a constant when P is constant. Taking 


four points on Mr. Goldbeck’s curve, at 1, 2, 8 and 
10 sq. ft., Fig. 14, four equations may be written 
and solved, which give the following values, 

2 =)I1 

I = 0-457 

m, = 2-14 P 

As the load P is not given, the value of m, may be 

expressed in terms of P. From these values, we 


obtain the equation 
6 
C= a _ > 
Boge . t) +0 r 
1-1 \ A 


from which the curve, shown dotted in Fig. 14, has 

been drawn, When one considers the very large 
scale to which the settlements have been plotted, 
the agreement would appear to be remarkably close, 
the greatest difference amounting to about 0-001 in. 
of settlement, This agreement is of particular 
interest as both the sixth power variation in settle- 
ment and the relation of different sized areas are 
involved. In Fig. 14 the curve has also been drawn 
to a smaller scale to embrace larger areas. The 
maximum value of C is seen to be 


1 
(oa 
as indicated by the straight dotted line. It will 


also be observed that the bearing capacities of large 
areas vary approximately as their areas, while the 
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capacities of small circular areas vary approximately 
as their diameters, The small difference in the 
settlement of large areas will be noted. Large in- 
equalities of settlement occur when, for a constant 
intensity of load, different parts of a structure have 
widely different perimeter-area ratios. 








THE PENINSULAR AND ORIENTAL 
LINER “STRATHMORE.” 


(Concluded from page 631.) 


Tue propelling machinery of the Strathmore con- 
sists of two Parsons’ turbines driving twin-screws 
through single-reduction gearing. The turbines run 
at 1,715 r.p.m. and the propeller shafts at 112 r.p.m. 
On trial the total shaft horse-power developed was 
24,000, with the astern power approximately 70 per 
cent. of the ahead power. Steam is supplied at a 
pressure of 450 lb. per square inch, and a temperature 
of 725 deg. F., by six Babcock and Wilcox marine-type 
boilers. The engine-room lay-out, which is shown in 
Figs. 21 to 26, on Plate XLIV, is convenient and 
straightforward. The control platform, of which a 
view is given in Fig, 29, on page 666, is at engine-room 
level and ample room is available around the turbine 
sets. A central alleyway gives access to the shaft 
tunnels and some of the smaller auxiliaries, while 
access to the main condensers and other auxiliaries is 
obtained in the wings. The main auxiliaries are 
forward of the control station and above them the 
electrical generating plant is arranged on deck G, 
as shown in Fig. 6, Plate XL, ante. 

The turbines, which were built by Messrs. Vickers- 
Armstrongs, are of the three-cylinder type, each com- 
prising one high-pressure, one intermediate pressure, 
and one low-pressure unit connected in series and 
each driving an independent pinion engaging with 
a common spur wheel on the propeller shaft. As 
will be seen from Figs. 22 and 24, the high-pressure 
cylinder is mounted inboard, the intermediate cylinder 
is situated at a higher level, being slightly offset from 
the centre line of the propeller shaft, so that its pinion 
is at the top of the spur wheel, and the low-pressure 
cylinder outboard, with the condenser slung below 
The high-pressure turbine is of the impulse-reaction 
type, the first stage consisting of an impulse wheel 








with two rows of blades, this being followed by six 

















DEC. 20, 1935.] 





657 





_ ENGINEERING. 








stages of reaction blading mounted on a hollow-forged | various air ducts can be traced in Figs. 19 and 20. The 


steel drum. The intermediate turbine is of the reaction 
type with seven stages of blades carried on a hollow- 
forged steel drum, while the low-pressure turbine, of 
the single-flow type, has 16 rows of reaction blading 
mounted on forged steel disc wheels. The astern 
turbines in each set comprise one high-pressure and 
one low-pressure unit working in series. The high- 
pressure astern turbine, which is incorporated in the 
intermediate casing, consists of a three-row impulse 
wheel, while the low-pressure astern turbine, situated 
in the low-pressure casing, consists of a two-stage 
impulse wheel followed by five stages of reaction 
blading. 

The rotor shafts of all turbines are provided with 
both labyrinth and carbon packing, and Michell thrust 
blocks are fitted. The nozzle vanes and blades of the 
impulse sections are made from a special stainless 
steel supplied by Messrs. The English Steel Corporation 
of Sheffield. This firm also manufactured the steel 
forgings for the main gearing, turbine rotors and 
propeller shafting. The steam supply to the turbines 
passes through emergency valves fitted at the boiler- 
room bulkhead. These can instantly be closed by 
hand in case of emergency, and operate automatically 
in the event of either a failure in the lubricating oil 
supply or of the turbine speed rising above a specified 
figure. The turbines are also stopped in case of pressure 
rise in the main condensers. The latter are of the Weir 
regenerative type. As already mentioned, they are 
suspended from the low-pressure turbine casings, 
spring supports being fitted to relieve the load on the 
turbines. The total cooling surface of the condensers 
is 25,000 sq. ft., and they are capable of maintaining 
a vacuum 28 in. of mercury with the barometer at 
30 in. and a sea-water temperature of 86 deg. F. 

The connection between the turbines running at 
1,715 r.p.m. and the propeller shafts running at 
112 r.p.m. is through double-helical single-reduction 
gearing ‘having Vickers-Bostock-Bramley enveloping 
gear teeth. The pinions are overhung from the turbine 
shafts and the main gear wheels consist of forged steel 
rims shrunk on to cast-iron centres. Michell thrust 
blocks are placed on the main shafts close to the 
gearing. Pressure lubrication is arranged for the 
shafts and the turbines and gearing, there being two 
oil pumps, each capable of delivering 24,000 gallons 
per hour against a pressure of 50 lb. per square inch. 
These pumps are situated forward of the turbines on 
each side of the starting platform, and are indicated 
in the plan of the engine-room, Fig. 22, One of them 
can be seen in the view of the starting platform given 
in Fig. 29. They were supplied by Messrs. Drysdale 
and Company, Limited, of Yoker, Glasgow. The 
lubricating oil circuit contains Auto-Klean strainers 
supplied by Messrs. Auto-Klean Strainer, Limited, of 
Trinity-square, London, E.C.3. Electrically-operated 
turning gear is provided for the turbines and shafting. 
The propellers are of the built-up type, each having 
four manganese-bronze blades secured to cast-steel 
bosses by mild-steel studs with gunmetal cap nuts. 
A cast-iron cone is fitted over each propeller nut. 
The propeller blades were manufactured by Messrs. 
J. Stone and Company, Limited, of Deptford. They 
are 8 ft. long and each weighs 34 tons. Messrs. Stone 
supplied 12 blades in all, four serving as spares. 

The steam-generating installation consists of six 
Babcock and Wilcox marine-type boilers built by 
Messrs. Vickers-Armstrongs under licence. The steam 
drums, which are solid-forged, were manufactured by 
Messrs. The English Steel Corporation at Sheffield. 
The arrangement of the boilers in the vessel is shown 
in Figs. 19 and 200n Plate XLIV. As will be seen, there 
are four large as well as two small boilers, the larger 
boilers occupying the forward position. They are 
arranged back to back with one stokehold forward for 
two of the boilers and another between the two after 
large boilers and the small ones serving all four. A 
view of the after stokehold is given in Fig. 27, on 
page 658. The space available at each side of the 
smaller boilers is occupied by fuel pumps, oil-transfer 
pumps, ‘and bilge pumps. All boilers are fitted with 
tubular air heaters, the arrangement of which, together 
with the forced-draught fans on deck G, is clearly 
shown in Figs. 19 and 20. The total steam-generating 
surface of the four large boilers is 29,860 sq. ft., with a 
total superheating surface of 4,280 sq. ft., the corre- 
sponding figures for the smaller boilers being 7,170 sq. ft. 
and 1,434 sq. ft. The air-heating surfaces for the 
large boilers total 32,000 sq. ft., and for the small 
boilers 8,000 sq. ft. 

The boilers are arranged to burn oil only under 
forced draught, with a closed air-duct system and open 
stokeholds. There are five double-inlet, electrically- 
driven, forced-draught fans supplied by Messrs. James 
Howden and Company, Limited, of Glasgow. These 
are mounted on deck G above the boiler-room, as shown 
in Fig. 19, the convergence of all uptakes to the single 
funnel leaving ample space for these fan rooms and 
leading to a straightforward layout. The uptakes and 











oil-fuel installation was supplied by Messrs, The 
Wallsend Slipway and Engineering Company, Limited, 
of Wallsend-on-Tyne. There are four pumping and 
heating units, each consisting of a motor-driven pump 
with its heater and suction and discharge strainers, 
the strainers being of the Auto-Klean type. Two units 
are fixed on each side of the ship, as shown in Fig. 20; 
normally one unit of each pair is working, the other 
acting as a stand-by. The motors are ed with 
a wide speed variation, and the pressure of the oil 
discharge to the burners is regulated by relief valves 
with a fine adjustment. The burners and air directors 
are of the latest Wallsend—Howden type, the air 
directors, of special heat-resisting steel, being hinged 
to give easy access to the furnaces. Two oil-transfer 
pumps are provided for conveying oil to the settling 
tanks. They are of the electrically-driven two-throw 
type, and each has a capacity of 60 tons per hour. 
The tube-cleaning equipment for the boilers and air 
heaters ‘achadiin Wletond.type soot blowers supplied 
by Messrs. Babcock and Wilcox, while Malone CO, 
recorders are fitted for the boilers and Negretti and 
Zambra thermo-couple temperature indicators for the 
funnel gases. 

The closed-feed system of Messrs. G. and J. Weir, 
Limited, of Cathcart, Glasgow, is employed for the 
turbines and boilers. Electrically-driven main and 
auxiliary extraction pumps withdraw the condensate 
from the main condenser reservoirs and deliver it, 
through three-stage air ejectors and drain coolers, to 
the main feed-pump suction. The pumps and ejectors 
are fixed on either side of the starting platform, as 
shown in the plan, Fig. 22. The main feed pn 
of which there are two, are also of Messrs. Weir’s e. 
They are shown in the same plan on the starboard 
side forward of the starting platform. They deliver 
to Babcock and Wilcox automatic feed regulators on 
the boilers through intermediate and high-pressure 
heaters fixed alongside the boiler-room bulkhead. 
The pumps, which are of the steam-turbine-driven type, 
are each capable of delivering 240,000 Ib. hour 
against a pressure of 550 Ib. per inch. e feed- 
heating steam is provided from the exhaust system of 
the auxiliaries, together with bled steam from the 
turbines. There are also two Weir auxiliary feed 
pumps of the steam-driven, vertical, direct-acting t. 
and having a capacity of 60,000 Ib. per hour. ey 
are situated on the port side. There is also a harbour- 
feed filter of the pressure type capable of dealing with 
60,000 Ib. per hour. 

The main circulating pumps, constructed by Messrs. 
W. H. Allen, Sons and Company, Limited, of Bedford, 
and which are shown on the port and starboard sides 
in Fig. 22 and on the right in Fig. 24, are of the 
turbine-driven type, and are each capable of delivering 
16,000 gallons of water per minute against 21-ft. head. 
There is also an auxiliary electrically-driven centri- 
fugal circulating pump of the vertical-spindle type, 
also indicated in Fig. 22. It was built by Messrs. 
Drysdale and Company, Limited, of Yoker, Glasgow, 
and is capable of delivering 1,800 gallons of water per 
minute against a head of 24 ft. For dealing with 
make-up feed there are two Weir vertical high-pressure 
evaporators situated alongside the boiler-room bulk- 
head on the port side. They are each capable of 
providing 40 tons of feed per day when supplied with 
steam at 75 lb. per square inch. They are fed by two 
electrically-driven two-throw pumps each of 40 tons 
per day capacity. These are situated alongside the 
evaporators on the port side. 

Other auxiliary machinery includes a fresh-water 
distilling plant for ship’s service. This is fixed on the 
starboard side alongside the gearing and thrust block. 
It consists of two Weir vertical high-pressure evapo- 
rators each capable of evaporating 50 tons of fresh 
water per day when supplied with steam at 90 lb. per 
square inch, and two Weir distilling condensers each 
capable of condensing 50 tons of vapour in the same 
period. An electrically-driven two-throw feed pump 
having a capacity of 3 tons per hour is provided in 
connection with this plant. Other auxiliary pumping 
plants, all of which are indicated in the drawings 
showing the engine-room layout and all of which 
were supplied by Messrs. Drysdale and Company, are 
of the electrically-driven centrifugal type, and consist 
of two bilge pumps each of a capacity of 60 tons per 
hour against a 60-ft. head; a fire and bilge pump of 
a capacity of 160 tons per hour against a pressure 
of 50 lb. per square inch, or 80 tons per hour against 
100 lb. per square inch; one bilge pump of 160 tons 
per hour capacity against a 60-ft. head ; one emergency 
bilge pump capable of dealing with 80 tons per hour 
against 100 lb. per square inch, or 160 tons against 
50 lb. per square inch. There are, in addition, two 
sanitary pumps each of a capacity of 200 tons per 
hour against a 105-ft. head, one wirig transfer pump and 
one bath pump, each of 60 tons per hour capacity 
against a 90-ft. head. There is an engineer’s workshop 
situated on deck G and aft of the funnel uptake. It 








contains a 7}-in. screw-cutting and surfacing lathe, 
drilling machines, grinders, &c, 

The sewage of the vessel is dealt with from three 
collecting tanks situated in the hold ; two of these are 
alongside the port shaft tunnel and the other is on 
the starboard side of the ship, alongside the refrigerating 
machinery room. The latter tank deals with sewage 
from the forward part of the vessel, the other two 
serving the centre and after quarters. The two after 
tanks are interconnected by a 4-in. pipe. Five auto- 
matically-controlled Amphistoma centrifugal pumps, 
— by Messrs. Adams-Hydraulics, Limited, of 
York, operate in connection with the tanks. The 
forward and centre tank, each have duplicate pumps 
and the after tank one only, but, as already mentioned, 
this tank is cross-connected to the centre tank, The 
pumps are of the vertical-spindle type with an electric 
motor mounted directly above and driving through a 
flexible coupling. Sewage flows to the tanks by 
gravity, and when a predetermined level is reached the 
pumps are started by means of float switches. They 
discharge the contents of the tanks below water line. 
Each pump will deal with 150 gallons of sewage per 
minute against a 50-ft. head. Automatic float-operated 
alarm gear is fitted to each tank to give audible warning 
in case of failure of the pump to keep the level of the 
sewage below the predetermined point in the tanks. 

The main electrical plant consists of three 500/550 kW 
direct-current turbo-generators located on deck G 
above the main auxiliaries, as shown in Fig. 21. The 
sets were built by Messrs. The British Thomson- 
Houston Company, Limited, of Rugby. They consist 
of the firm’s standard impulse-type turbines, with 
stainless steel blades, running at 5,000 r.p.m. and 
driving the 220-volt direct-current generators, through 
single-reduction double-helical gearing, at 500 r.p.m. 
The turbines are designed for steam at a pressure of 
400 lb. per inch and a temperature of 700 deg. F., 
but are pie of withstanding the full boiler pressure 
and temperature of 450 Ib. per square inch and 725 deg. 
F. A view of the electrical generating compartment, 
showing the dynamo ends of the sets, is given in Fig. 30 
on page 666. The system adopted for the control and 
distribution of electric power is of considerable interest. 
In view of the fact that many important engine-room 
auxiliaries and also the steering gear depend for their 
operation on continuity of electrical supply, the main 
switchboard has been divided into three independent 
sections each fed by one of the main generators through 
a ie oe le triple-pole cirouit-breaker ; one of the 
sections is fitted at the centre of the forward bulkhead 
of the generating room, the others being placed 
at the port and starboard sides. The centre section 
and part of the port section can be seen in Fig. 30 on 
page 666. The "bus bars of the port and starboard 
sections are connected to those of the central section 
through 3,500-ampere double-pole switches mounted 
on the centre section on each side of the three-pole 
circuit breaker of the centre machine. 

The three-pole circuit-breakers are fitted with over- 
load time-lag and _ reverse-current releases. The 
positive and equaliser poles are mechanically coupled 
and are manually operated by the handle which can 
be seen by Fig. 30. The negative pole is electrically 
operated by means of a solenoid controlled by a switch 
placed in a convenient position for paralleling. This 
operation is performed from the centre section. In 
order to maintain supply to essential services should 
abnormal conditions arise, preference trip relays are 
fitted which trip out certain selected feeders of second- 
ary importance when the load on any generator exceeds 
a predetermined maximum. Such a case might arise 
when a machine running in parallel with another was 
involuntarily shut down, so that excessive load was 
thrown on the second machine with the possibility of 
its main breaker opening. The preference trip relay 
is mounted at the anal the generator circuit-breaker 
panel and is bolted direct to the main copper back 
stud. It consists of a moving armature carrying a 
contact at one end arranged to make connection with 
a fixed contact. In the event of the load on the 
machine exceeding a predetermined value, the connec- 
tion is made and the shunt trip coils of the secondary 
feeders are operated causing their breakers to open. 
The opening of these breakers de-energises the shunt 
coil of the relay and causes it automatically to re-set. 
The energy for operating the preference trip relay is 
obtained Tes the currént passing through the main 
copper stud and that passing through a shunt coil, 
which is connected across the "bus bars through a 
resistance. The feeders from the main board sections 
distribute the current to 13 auxiliary boards fixed in 
various positions throughout the ship, or directly feed 
various important lighting and power services. Double- 

le circuit-breakers, or switches and fuses, are used for 
eeder circuits, depending on their importance, or the 
service with which they are concerned. All switch- 
boards were manufactured by Messrs. Whipp and 
Bourne, Limited, of Castleton, Manchester. Panels 
are of enamelled slate mounted on steel frameworks. 
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For low-voltage circuits associated with the naviga-; Diesel engine supplied by Messrs. W. H. Allen, Sons 


tion and safety of the ship, such as fire alarms, alarm | and Company, Limited, of Bedford, direct coupled | 


bells and navigation telephones, there are two storage | to a 110-kW. 220-volt direct-current generator of the 
batteries, each having a capacity of 128 ampere-hours | single-pedestal bearing type. The set, which runs at 
at a 10-hour rate of discharge. 
IL Exide MVB 9 cells, and were supplied by Messrs.|in the emergency engine compartment, and kept 
The Chloride Electric Storage Company, of Clifton | charged by an air compressor. 
Junetion, Manchester. They are charged from the} The wireless-telegraphy equipment was supplied by 
ship’s 220-volt system. Among the signalling and | Messrs. The Marconi International Marine Communica- 
intercommunicating apparatus fitted there are four|tion Company, Limited, of Victoria-embankment, 
telephone systems, supplied by Messrs. The Telephone | London, W.C.2. 
Manufacturing Company, Limited, of West Dulwich,| long, medium and short wavelengths and receivers 
London, 8.E.21, and electric telegraphs for the engine | covering the whole commercial wave-range, with 
room, docking and steering supplied by Messrs. Siemens | additional units for strengthening weak signals and 
Brothers and Company, Limited, of Woolwich. 
A luminous call syste is installed throughout the | tion finder with a fixed frame aerial, the direction- 
first-class and tourist accommodation, current being | finding instrument being fitted in the wireless room. 
supplied at a pressure of 26 volts from two 1-kW motor | There are also two battery-driven lifeboat installations. 
generators. This system wes supplied by Messrs. The | For service in the passenger accommodation, there is a 
General Electric Company, Limited. Other indicating | Marconi band repeater and music player, consisting of 
apparatus includes 94 thermometers fitted in the/a cabinet containing a double turn-table for gramo- 
insulated cargo holds and cold stores, and connected | phone records, an amplifier, and a motor generator. 
to indicators in the refrigerating machinery spaces. Portable loud-speakers are provided for use on the 
The navigating equipment includes a gyro compass | decks and in the passenger accommodation. Music 
with repeaters on the upper bridge, the pilot bridge,| may be supplied from the ship’s orchestra or gramo- 
and the wireless telegraph rcom supplied by Messrs. | phone records or from a special broadcast receiver. A 
The Sperry Gyroscope Company, Limited, of Brentford. | Marconi Reisz microphone is provided, so that lectures 
The same firm also supplied a course recorder which is | and information or instructions to passengers may be 
fitted in the wheelhouse, and a two-unit Gyro-Pilot, | broadcast over this system. The Marconi Company 
which operates in connection with the electro-hydraulic | also provided an Echometer, fitted in the chart room. 
steering gear, which was manufactured by Messrs. | This provides an optical and also a continuous record 
Brown Brothers and Company, Limited, of Edinburgh. | of the depth of water immediately under the ship. 
This is provided with telemotor control, and is driven | It is not dependent on the ship's electrical supply. 
by two 60-brake horse-power motors running at | Sounding instruments of this type have been fitted on 
600 r.p.m. These may be supplied either from the | 17 other ships of the P. and O. Line. The chart room 
main switchboard or from the switchboard of the | further contains an electric log operated from a register 
emergency generating set which is situated on the port | on the taffrail. 
side forward on deck D, as shown in Fig. 3, Plate| The lifeboat equipment consists of fourteen 30-ft. 
XL, ante. This consists of a six-cylinder 165-h.p. 10-in. boats, each with a capacity of 85 persons, six 











They each consist of | 600 r.p.m., is started by compressed air stored in bottles 


It comprises a 2-kW transmitter for 


| 25-ft. 2-in. boats, each of a capacity of 48 persons, two 
23-ft. emergency boats, each of a capacity of 32 per- 
|}sons, together with two 30-ft. 10-in. motor boats. 
| The majority of the boats are carried on deck A with 
the boat stations on deck B below, but the motor 
boats are carried above the first-class swimming-bath 
| dressing rooms on deck C, and two pairs of nested 

boats on the same deck further aft, a 25-ft. 2-in. boat 
being nested inside each of the 30-ft. 10-in. boats. 
The same arrangement is adopted for the four after- 
boat positions on deck C. All boats are handled by 
| Welin-MacLachlan gravity davits supplied by Messrs. 
| Welin-MacLachlan Davits, Limited, of 526, Grand 
| Buildings, London, W.C.2. There are in all eighteen 








reducing interference. There is besides a Marconi direc- | sets of davits, each with electric-motor equipment for 


| lifting the boats, the motors for the lifeboats being of 
|35 h.p. and those for the others of 15 h.p. The 
fourteen 30-ft. 10-in. boats, the six 25-ft. 2-in. boats, 
as well as the motor boats were supplied by 
Messrs. Mechans, Limited, of Scotstoun Iron Works, 
Glasgow. All these boats are built on the makers’ 
patent pressed-steel principle, hot galvanised after 
pressing to shape. The thickness of the shell plating 
of the 30-ft. boats is 12 B.G., and that of the 25-ft 
boats 14 B.G. The thickness of the motor boat 
plating is } in. The rowing lifeboats are fitted with 
masts and sails, and all are provided with Schat 
skates for launching. The motor lifeboats are fitted with 
| Diesel engines supplied by Messrs. Ruston and Hornsby 
Limited, of Lincoln. The engines develop 35 brake 
horse-power, when running at 1,000 r.p.m. They are 
provided with electric starters operating from a storage 
battery, hand-starting gear being also fitted. The oil- 
fuel storage tank is of 4 cub. ft. capacity. The emer- 
gency lifeboats, which were supplied by Messrs. D. 
White and Company, of Middlesex-street, Kinning 
Park, Glasgow, are built of double-diagonal planking, 
of Honduras mahogany, and each has a carrying capacity 
for 32 persons. 
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Fic. 28. Exectrric Wincues Servine No. 3 Hatca. 


For mooring and warping the ship, there is an 
electrically-driven windlass with two associated cap- 
stans on the forecastle and two after electrically-driven 
capstans on deck E. All these machines were supplied 
by Messrs. Clarke, Chapman and Company, Limited, 
of Victoria Works, Gateshead-on-Tyne. The windlass 
operates on the makers’ booster-control system, which 
is a development of Ward-Leonard control. It is 
driven by two 100-h.p. motors, situated on deck D 
below, the motors having a speed variation from 375 
r.p.m. to 1,125 r.p.m. The motors are supplied with 
power from the ship’s mains, but the voltage across 
them is controlled by a small motor-generator set, the 
duty of which is either to boost or reduce the line 
voltage to that necessary to give the speed desired, 
the variation being between zero and double the line 
voltage. The equipment will stall at overload. Control 
is by means of a small master controller, which varies 
the fields of the motor-generator. The windlass is 
fitted with cable lifters suitable for 24§ in. diameter 
cables, and is of a size capable of dealing with 33-in. 
cables, It is capable of exerting a direct pull on the 
cables at the cable holders of 80 tons at 10} ft. per 
minute, or 40 tons at 21 ft. per minute, with one motor, 
and a pull of 80 tons at 21 ft. per minute with both 
motors working. The port and starboard forward warp- 
ing capstans, which are driven from the windlass, are 
capable of exerting a pull of 18 tons at 45 ft. per minute 
or 7 tons at 120 ft. The after capstans are driven by a 
56-h.p., 350-r.p.m. to 1,500-r.p.m. motor contained in 
a deck house alongside the tourist-class nursery, as 
indicated in Fig. 4, Plate XL, ante. Messrs. Clarke, 
Chapman also supplied a 20-in. searchlight, which is 
employed for the passage through the Suez Canal. It 
is situated forward on deck D, 

The vessel is arranged for the carriage of insulated 
cargo in Nos. 1, 2 and 3 holds forward, and general cargo 
in Nos. 4, 5 and 6 holds aft. These holds and the 
positions of the hatchways are shown in the drawings 
of the ship reproduced in Plate XL, ante. The holds 
are worked by means of electric winches serving derricks 
on the two masts and on derrick posts serving hatch- 
ways No. 3, and Nos. 4 and 5, Twenty-two of the 
electric winches were supplied by Messrs. Laurence, 
Scott and Electromotors, Limited, of Norwich. They 
have barrels 16 in. in diameter and have a normal duty 
of 3 tons at 100 ft. per minute. They were tested to 
5tons. The light-hook speed is 450 ft. per minute. The 
barrels are operated through worm gearing by 28-h.p. 
motors. Six of the winches are fitted with special 
barrels and clutches for lifting hatch covers. Messrs. 
Laurence, Scott’s winches are entirely enclosed and 
are capable of withstanding heavy seas, as will be 
evident from the illustration of four of the winches on 
the Strathmore given in Fig. 28, on this page. This 
view is looking aft and shows four of the eight winches 
carried on the deck house behind the forecastle. They 
serve hatch No. 2. The main controller is fixed hori- 


zontally above the motor and is operated by the handle 
to be seen in the illustration. 


The speed of operation 


is controlled by timing elements, so that the operator 
cannot cause damage by cutting out resistance too 
rapidly. 

Each winch is fitted with a magnetically-operated 
dise-brake which holds the motor when current is 
cut off. It may, however, be partially or wholly 
released for lowering medium or heavy loads. This 
operation is performed by the handle to be seen at the 
end of the winch in the centre of the brake drum casing. 
A centrifugal brake is also fitted which prevents a 
maximum safe-lowering speed being exceeded. There 
is, in addition, a foot-operated expanding brake. This, 
in addition to acting as an emergency brake, enables a 
creeping speed to be obtained either for lifting or 
lowering with current on, and is particularly useful 
when. breaking cargo from under the hatches and for 
preventing jerks on the slings. Two bollard winches 
were also supplied: by Messrs. The British Thomson 
Houston Company, Limited. They give a pull of 15 ewt. 
at 80 ft. to 110 ft. per minute. 








ELECTRO-PLATING INSTALLATION 
AT A SHEFFIELD WORKS. 


Some three years ago, Messrs. James Neill and Com- 
pany (Sheffield), Limited, Composite Steel Works, 
Napier-street, Sheffield, 11, installed plant for the 
electroplating of the component parts used in the 
manufacture of their hack-saw frames, razors, per- 
manent magnets, and other products. The plant 
included equipment for the deposition of silver, nickel, 
copper and cadmium, but the demands made upon 
it have increased to such an extent as to necessitate the 
erection of modern new premises. These, which have 
been recently opened, constitute a self-contained unit 
of the works, and the equipment includes a chromium- 
plating plant of the latest type. The new installation 
adjoins the Company’s steel warehouse and research 
laboratories, and comprises separate departments for 
preparation and polishing, and for general and chro- 
mium plating, and a laboratory, inspection, and adminis- 
tration section. All the power, heating and ventilating 
plant is housed separately in a roomy basement in 
order to prevent deterioration of the electric generating 
equipment due to the fumes from the plating apparatus, 
and also to facilitate maintenance. 

The articles to be plated first enter the polishing and 
preparation department, at one end of which the 
necessary glazing and buffing is carried out. The work 
then passes into the general plating shop where, 
after undergoing chemical and electrolytic cleaning, 
it is plated, the metals deposited being silver, copper, 
cadmium, and nickel. It is interesting to note, in 
passing, that the process employed enables nickel to be 
deposited directly on to the steel base without a primary 
coating of copper. Every effort has been made to 
ensure a correct sequence in all the plating processes, 
which are carried out under strict scientific control. 


necessary, and special timing and other apparatus 
has been installed in order to secure uniform results. 
The important question of temperature control has 
received special attention and a dual system of heating 
and ventilation is provided by which room tempera- 
tures can be closely regulated throughout the year. 
For ease in the plating of small irregularly-shaped 
parts, special suspenders and jigs have been designed, 
to enable the vats to accommodate the maximum 
number and also to reduce to a minimum the time 
spent in recharging and handling. A rigid inspection 
of the work at all stages, we are informed, is enforced, 
while the solutions in the vats are maintained up to the 
required standards of efficiency by frequent examina- 
tions. The chromium-plating section is distinct from 
the main plating shop, and here special care has been 
taken with the ventilation and exhaust system to 
ensure that a continuous flow of fresh air is passing 
through the room at all:times. After going through 
the plating shop, the work is returned to the polishing 
department for the finishing operations. 

All the rooms in the new premises are spacious and 
exceptionally well lit, while the walls, girders and ceil- 
ings are treated with metallic paint which not only 
protects them from steam and fumes, but makes for 
increased cleanliness and gives maximum light reflection 
with even diffusion. The floors are adequately 
drained and treated with an acid-resisting protective 
coating. The whole of the equipment of the new shops 
has been supplied by Messrs, W. Canning and Company, 
Limited, Birmingham. 








STANDARD PLUGS FOR 
ELECTRICAL WORK. 


In 1933 the British Standards Institution found, 
as the result of inquiry, that an overwhelming majority 
of those connected with the electrical industry were 
in favour of the plugs and socket-outlets employed for 
domestic purposes being interchangeable. The reason 
for this view, which was unanimously endorsed by 
the Institution of Electrical Engineers, were that inter- 
changeability, combined with certain safety require- 
ments, is necessary for the safety of the public and for 
the convenience both of the public and the manufac- 
turers. Non-standard plugs can, of course, be made 
safe so long as they are used with their own sockets, 
but if used with non-standard sockets they become 
a source of danger. Any encouragement of the use 
of non-standard plugs would also result in the employ- 
ment of plugs with adjustable contacts and consequent 
risk. Moreover, badly fitting plugs often lead to inter- 
ference with broadcast reception. 

Taking these points into consideration, it is the view 

of the Electrical Industry Committee of the British 
Standards Institution that technical development in 
plug and socket design should be directed to the im- 
provement of existing rather than to the introduction 
of new types, however good the alternatives may be. 
It is, therefore, urged that a determined effort should 
be made by all concerned to secure the adoption of a 
rigidly standardised system of plugs and socket outlets 
for domestic purposes. In other words, that only 
plugs and sockets complying with the British Standard 
Specification No. 546 should be used. These plugs 
and sockets are of the two-pole and earth type. In 
this connection it may be pointed out that the use of 
two-pin, non-earthed plugs is, generally speaking, 
contrary to the regulations of the Institution of 
Electrical Engineers, while by the same code, a plug 
containing a fuse must not be reversible. 
It is claimed that the universal adoption of standard 
plugs and sockets would ensure immunity from shock 
when inserting or withdrawing the plug; provide 
non-reversibility, so that single-pole switches on the 
appliances supplied would always be correctly con- 
nected; admit the employment of fuse plugs; en- 
courage the use of standard ratings; and allow the 
earthing requirements laid down in the Institution 
Wiring Rules to be complied with. In connection with 
this matter, it may be pointed out that all members, 
and practically all non-members, of the British Electrical 
and Allied Manufacturers’ Association who manufac- 
ture portable electrical apparatus are now fitting their 
products with three-core flex, One core of the three 
is coloured brown and a label is attached pointing 
out that it should be connected to the earthing terminal 
on the plug. 








Overseas CoMMERCIAL OrpEnINGs.—The Department 
of Overseas Trade, 35, Old Queen-street, London, 8.W.1, 
has issued further pamphlets in the “‘ Hints for Com- 
mercial Visitors’ series. These refer to New Zealand 
Reference No. C. 4,359); Newfoundland (C, 4,391) ; 

tonia (C. 4,521); and Iceland (C. 4,595). United 
Kingdom firms may obtain copies of these phlets 
on application to the Department, quoting the appro- 











Agitation equipment in the vats is provided wherever 





priate reference n'11r ber 
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LABOUR NOTES. 

Write in the December issue of the Amalgamated 
Engineering Union’s Journal, Mr. Little, the president, 
expresses the opinion that, although wages are 
improving, the improvement is very slow. According 
to Professor Bowley, he says, “ his index of average 
wage rates for all industries shows that wages in 
Great Britain are still 3-1 per cent. lower than in 
1931, whilst, on the other hand, Sir Josiah Stamp 
informs us that ‘ industrial profits have risen 26-6 per 
cent, since 1929.’ According to The Economist, there 
is a further rise of 18 per cent. for the twelve months 
ending September 30, 1935. I am glad that this is 
80, because it bids us have good hope for the future. 
Many conferences having good results have been held 
during the year, and more are arranged for the future. 
There is a need for shorter hours and higher wages, as 
the above clearly indicates. Payment for holidays 
and a general improvement in the conditions under 
which you work must also be achieved. Your execu- 
tive council therefore appeals to every member to do 
his utmost to secure improvement along the lines 
indicated, and the best method known to us is to get 
every eligible workman into the union.” 


The writer of the editorial notes discusses the claim 
that there is a shortage of skilled workers. He does 
not believe that there is a shortage, “ provided that 
the employers exercise tolerance and also dispense with 
the age limit they appear to be imposing on applicants 
for employment. Numbers of men,” he goes on to 
say, “ who have had the essential training are available 
for employment, and possess the necessary maturity 
of craft. In addition, there are many young men 
who have served their apprenticeship and are unable 
to obtain employment at their trade. It only requires 
common sense to be applied to the industry by those 
responsible for its control to enable the available 
matured skilled men to be utilised and the ex-appren- 
tices to be encouraged by a spirit of tolerance to fit 
themselves for the vacancies that exist.” 


Proceeding to consider the possibility of making the 
available skilled labour more mobile, the writer says: 
“There are many men who would be prepared to 
remove from depressed areas, but the insecurity of 
employment and the rates of pay offered with which 
to keep two homes are totally inadequate to permit 
them maintaining a standard of decency commensurate 
with the honoured calling they follow. It would, 
indeed, be statesmanship if provision were made for a 
form of re-settlement allowance to men of this character 
to enable them to re-establish their homes in areas 
where employment is available. ... The point of 
view expressed recently that aircraft manufacture is a 
rapidly rising industry, we do not share in the manner 
implied. To us it is just another phase of the engin- 
eering industry which our skilled men are capable of 
undertaking.” 


Continuing, the Journal's contributor says :—‘* Should 
a shortage ot essential skilled labour arise, the employers 
are not free from responsibility, as the industry was 
rendered unattractive to boys. The action of seeking 
every pretence to grade skilled men downwards instead 
of upwards has tended to remove the craft instinct 
inherent in our members and to render them mere 
automatons. We respect our industry and desire its 
progress and success, but a more reasonable spirit 
must be forthcoming in those responsible for its conduct 
if such is to be achieved. Arouse again the craft 
instinct, recognise its reasonable claims to a share in 
the prosperity created and the assistance it can render 
if taken into confidence upon changes considered to be 
essential to the welfare of the industry. Dignity, like 
consistency, can be the refuge of cowards.” 


During November the home branch membership of 
the Amalgamated Engineering Union increased from 
199,932 to 202,844 and the colonial branch membership 
decreased from 25,073 to 25,033. The number of 
members in receipt of sick benefit increased from 
2,805 to 2,904, and the num ber in receipt of superannua- 
tion benefit decreased from 14,122 to 14,119. The 
number of members in receipt of donation benefit 
decreased from 3,249 to 2,813, and the total number 
of unemployed members from 14,310 to 13,828. It is 
officially announced that Mr. T. Clark, Mr. W. Hutchin- 
son, and Mr. H. Berry have been re-elected to the 
executive council on the second ballot. 


According to the returns from branches published 
in the organisation’s latest Trade Report, there were 
661 unemployed members of the United Patternmakers’ 
The total 
In receipt of sick 


Association at the end of November. 
membership is returned as 10,210. 
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| 
benefit there were 230 members, and in receipt of 
superannuation benefit, 667 members. 


A statement issued by the Ministry of Health shows 
that the total number of persons (men, women and 
children) in receipt of poor relief in England and Wales, 
on the last Saturday in September, was 1,280,942—equi- 
valent to 317 per 10,000 of the population. The 
corresponding total at the end of September, 1913, 
was 611,448. The numbers of persons in receipt of 
poor relief during the period under review showed the 
normal fluctuations in a summer quarter, with increases 
in the two weeks following August Bank Holiday, and 
a seasonal increase towards the end of the quarter. 
When compared with the figures at the end of June 
last, the total shows a decrease of 12,363 (or 1 per cent.) ; 
when compared with those at the end of September, 
1934, it shows a decrease of 18,291 (or 1-4 per cent.). 


The total number of persons in receipt of domiciliary 
relief was 1,113,133, as com with 1,123,128 at 
the end of June—a decrease of 9,995 (or 0-9 per cent.). 
The corresponding total at the end of September, 
1934, was 1,121,924. The totals given include large 
numbers returned as persons who would ordinarily be 
employed. Nearly all the relief to these persons is 
given to them while resident in their own homes. The 
average number of persons returned as ordinarily: 
engaged in some regular occupation, who were in 
receipt of poor relief in September while resident in 
their own homes (including wives and dependent 
children), was 486,502—a decrease of 24,803 as com- 
pared with the corresponding number in June, and a 
decrease of 39,943 as compared with that in September, 
1934. The total comprises 147,365 men, 122,832 
women, and 216,305 children, and includes 300,493 
persons who were registered at employment exchanges 
for employment or were dependent = a persons so 
registered. The average number of persons not 
ordinarily engaged in some regular occupation (including 
wives and dependent children) in receipt of domiciliary 
relief was 619,787—an increase of 948, as compared 
with the corresponding number in June, and an increase 
of 32,866 as compared with September, 1934. The 
total exceeds by about 255,090 (or 69-9 per cent.) the 
average number of persons in receipt of domiciliary 
relief during September, 1913. The statement is 
obtainable from H.M. Stationery Office at a cost of 
6d. net. 


The Employment of Women and Young Persons Bill, 
which has been reintroduced by Sir John Simon, 
seeks to empower the Home Secretary to authorise 
applications for the employment of women and young 
persons on a system of shifts in factories and work- 
shops between 6 a.m, and 10 p.m. on any day except 
Saturday, when the period is from 6 a.m. to 2 p.m. 
No shift shall exceed eight hours. Where only five 
days a week are worked, these hours may be exceeded, 
but they shall not aggregate more than 88 hours in 
any two consecutive weeks. The majority of the 
workpeople concerned have to consent to the granting 
of the application to work the system. The Bill, if 
passed, will come into operation on July 1 next year. 


Mr. William Green, the president of the American 
Federation of Labour, stated last week that, including 
3,000,000 jobless men now employed by New Deal 
emergency agencies, the number of unemployed workers 
in the United States in October was 11,650,000, as 
compared with 15,470,000 in March, 1933. ‘“ In other 
words,” he said, “‘ with a half recovery of business, 
we still have with us 74 per cent. of depression un- 
employment.” .‘‘ Unless,” he declared, “ industry, 
in co-operation with labour, is willing to face this 
problem and provide work for the unemployed, society 
will be foreed to take some other means to give these 
millions their rightful chance to earn a living.” 


The official figures of unemployment in Germany 
rose by 156,000 in November to a total of 1,985,000. 
In October there was an increase of 114,000. The 
Berlin correspondent of The Times states that much 
of the increased unemployment is attributed to a 
seasonal slackening in outdoor work such as building ; 
but in other industries, notably textiles, the depressed 
condition of the market, and the lack of raw materials, 
are admitted to be partly responsible. 


The correspondent of The Times at New York states 
that the National Association of Electrical Manufac- 
turers has raised an action in the Federal District Court 
against a union of electrical workers in which a million 
dollars damages are claimed for an alleged conspiracy 








in restraint of trade. According to the formal complaint 


of the manufacturers, the union has resorted to coercion 
of New York City property-owners, builders, architects, 
and contractors, so that from fear of boycotts and 
strikes they have been deterred from buying electrical 
equipment manufactured by the plaintiffs. The union 
is charged with having thrown “an economic wall ” 
around the people of New York, *‘ depriving them of th: 
right of buying their electrical equipment where the, 
please,” of reducing the sales of some of the members 
of the plaintiff association by as much as half, and otf 
making it impossible for other members to mak: 
any sales at all. fe 
The weekly organ of the International Labouw 
Office at Geneva states that the Norwegian Ministr\ 
of Social Affairs has appointed a committee to enquir: 
into the extent to which a general reduction of the 
working week in industry to 40 hours may be expecte« 
to reduce existing unemployment. The committe: 
is also to consider the probable financial effects of such « 
reduction for industry, it being assumed that the work 
ers receive full wage compensation. Two alternatives 
are to be considered: (a) A general reduction of hours 
throughout industry; (6) a reduction of hours in 
ra of industries with reference to decisions of the 
nternational. Labour Conference. The Committe: 
consists of three members, viz., the State Conciliator ot 
Labour I Mr. Clausen, as chairman; the 
Director of Employers’ Federation ; and the Presi 
dent of the Confederation of Trade Unions. 





A’ recently-issued Spanish Order prohibits tv 
the duration of the ion the use in the olive 
i of stoning, sorting and stuffing machines. 
All operations are to be done by hand wheneve: 
possible. The explanatory note to the Order states 
that the general use of machinery in this industry has 
led to a considerable amount of unemployment among 
the rural population, especially in the province of 
Seville, where work of this sort was formerly an 
important source of gain. It is stated that a sorting 
machine, the supervision of which requires only one 
man and two women, sorts 240 bushels of olives in 
eight hours, a task which would require the services of 
48 women and 3 men if it were done by hand. Orders 
issued on June 9, 1934, and June 10, 1935, had, for 
similar reasons, already placed certain restrictions 
on the use of machinery in agriculture. 


A communication received by the International 
Labour Office at Geneva states that, in the past, 
workers in Poland have frequently been fined for in 
fringements of the Hours of Work Act, especially for 
working on Sundays and holidays or for working 
overtime. The Chief Factory Inspector has recently 
issued a circular which states that employers and 
heads of undertakings are alone responsible for the 
organisation of labour, and that workers are conse- 
quently not liable to fines in case of infringement of 
the statutory provisions except in special cases where 
it can be proved that they have connived with the 
employer to conceal the infringement committed. 


Another communication received at the Organisa- 
tion’s headquarters states that in reply to an enquiry 
from the Government of India concerning holidays 
with pay, the Committee of the United Provinces 
Chamber of Commerce has expressed the view that a 
convention on the subject should not be ratified by 
India until other industrially advanced countries have 
given a lead in this matter. The reasons for this 
attitude are stated to be as follows : The undesirability 
of imposing a new burden on industry in its present 
depressed state ; the habit of factory workers in India 
of frequently absenting themselves from their place 
of work; the prevailing practice of engaging most of 
them on a basis of daily payment combined with the 
fact that they do not usually stay long enough in 
employment to make the question of paid holidays 
a practical consideration; the difficulty of dealing 


with the case of piece workers in this connection ;_ 


the large number of public holidays in India due 
to the observance of religious and other festivals ; 
and lack of adequate records of service of workers 
maintained by the trade union organisations, which 
render it necessary for each individual case to be 
considered separately. 


The Committee of the Punjab Chamber of Commerce 
has stated that while it would be prepared to recom 
mend to members of the Chamber the favourable con 
sideration of a fortnight’s holiday without pay to such 
of their employees as have worked for not less than « 
year, with the assurance that the workers would b 
restored to their original places on their return, it 
could not go any further in view of the prevailing indus- 
trial depression and competition from abroad. 
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THE LATE SIR RICHARD G 
BROOK, K.C.B., F.R.S. 


WE regret to record the death of Sir Richard Glaze- 
brook, K.C.B., K.C.V.O., which occurred at Limpsfield, 
Surrey, on Sunday, December 15, at the age of 81. 
He will be remembered by an older generation of Cam- 
bridge men as an instructor in physics and the co-author 
of a useful text-book on that subject, but his best claim 
to fame will justly be the work he did in establishing 
and developing the National Physical Laboratory at 
Teddington, and in directing research in aeronautics. 

Richard Tetley Glazebrook was born at Liverpool, 
on September 18, 1854, and was educated at Dulwich 
In 1872, he obtained a scholar- 
ship at Trinity College, Cambridge, whence he graduated 
as Fifth Wrangler in 1876. He was then elected a 
Fellow of his College and appointed one of the first two 
demonstrators in the Cavendish Laboratory under 
Clerk Maxwell. On the resignation of Rayleigh, who 
succeeded Clerk Maxwell as professor, Glazebrook was 
a candidate for the post ; and after the election of J. J. 
Thomson, remained at Cambridge as Assistant Director 
of the Laboratory, also devoting a considerable portion 
of his time to University business. 
he published a number of papers on the theory of 
light and conducted researches upon the refraction in 
Iceland spar to verify the theory of Huygens. This 





and Liverpool Colleges. 


During this period 
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also provided free services or equipment. Glazebrook’s 
initiative and untiring energy in the face of these diffi- 
culties were, however, so great, that at the outbreak of 
war the staff had increased sevenfold and by the time 
of his retirement in 1919, it had risen to six hundred. 
This increase was, of course, in part due to the very 
large amount of war work which was undertaken. This 
included the testing of ga‘ used in the manufacture 
of munitions, and the ition of departments for 
aeronautics and for testing ships’ models. During the 
war, he also acted as Advisor on Physics to the Ministry 
of Munitions, and served on a number of Committees. 

In 1909, Glazebrook was appointed Chairman of the 
Advisory Committee for Aeronautics and continued in 
that office after it been reconstituted as the Aero- 
nautical Research Committee in 1920. When he 





oOr 


calibration. The steel-frame principle of construction 
on a rectangular plan enables the interior to be sub- 
divided by partitions of metal-faced compressed cork 
into rooms of convenient sizes and provides for any 


desired re-arrangement without disturbing the main 


members, afford ample daylight, while the artificial! 
lighting, giving an average: intensity of 7 ft.candles, 
has been designed to fulfil a wide range ot 
requirements with a uniformly high standard of 
efficiency. One other noteworthy feature is the ar- 
rangement of ducts in the walls and in trenches below 
floor level, enclosing service pipes and drains in such a 
manner as to permit ready access for inspection and 


repair or the connection of branches to meet future 


retired from this position in 1933, he had, therefore, | needs. In addition to the usual electricity, gas and 


been closely and continuously connected with aero- 


water, compressed.air at pressures up to 100 lb. per 


nautical research for nearly 24 years, a period which | square inch is supplied to all experimental rooms from 


included the Great War, with its 


special responsibilities | a small plant housed in a separate 


at some 


building, 
and its intensive development of technique. As/ distance from the main laboratory, with the object of 
Zaharoff Professor of Aviation and Director of Aero-| reducing the transmission: of vibrations to sensitive 
nautics at the Imperial College of Technology from | apparatus. The electric supply, drawn from the 


1920 to 1923, he also did useful work in the same field. 
Glazebrook was naturally the recipient of many 


Com: 
alterna’ current at 440 volts, from which 


’s power station in the Derby Works, provides 
ditional 


honours. He was appointed a Companion of the Bath | circuits at 110 volts are obtained by transformers in the 
in 1910, was knighted in 1917 and made a Knight} laboratory. Direct current at 230 volts is also avail- 
Commander of the Bath in 1920. He was also made a| able from a glass-bulb mercury-are rectifier; the voltage 
Knight Commander of the Royal Victorian Order last | restriction within the narrow limits necessary for precise 
year. His election as a Fellow of the Royal Society | experimental work being achieved by grid-control of 


He also acted as foreign secretary from 1926 to 1929. 


life member of the Institution of Mechanical Engineers 
in 1919, and had been a Thomas Hawksley Lecturer. 
He had also been president of the Physical 


Royal Aeronautical Society. He held honorary — 
from the Universities of Oxford, Edinburgh, n- 
chester and Heidelberg. Besides text books on heat, 


papers on physical subjects, he was also the author o 


has already been mentioned, and he was awarded a | the rectifier through 
Hughes Medal in 1909 and a Royal Medal in 1931.| regulator. The main laboratory block, comprising 


service trials. 
the Engineeri 


an automatic servo-motor operated 
it the 


two renee is structurally designed to 

His connection with the Institution of Electrical | addition of another floor when required, but fe the time 
Engineers began in 1900, when he was elected a member. | being has a flat roof which serves for the exposure of 
He acted as the representative of this body and of the| painted, textile or corrodible test-specimens. The 
British Government at the Electrical Congress in| upper storey is thus conveniently occupied 
St. Louis in 1904, and served as president in 1906-07. | and Téxtile Research Sect: 
He was elected an honorary member in 1930. He was} and Metallurgical Divisions 
elected a member of the Institution of Civil Engineers | the heavier items of their testing equipment being 
in 1904, an honorary member in 1923, and had delivered | accommodated in a single storey portion of the building 
the James Forrest Lecture, while he became an honorary | with roof lighting. 


the Paint 
ions, while the imeering 
are on the ground floor, 


n the ion of the Research Depart - 


no ment is undertaken the special study of materials an< 
: . levy and | machine parts subject to repeated stresses or abrasion. 
of the Optical Society. He was an Albert Medallist fand the development of apparatus for conducting con- 
of the Royal Society of Arts and a gold medallist of the | trolled tests on a laboratory scale ae to full-seale | 





i fA general view o © interior Of 
Laboratory is given in Fig. 1, on 
a potential source of 





. . cas in ’ 

light, mechanics and electricity, and a number great economy, attaches to the reduction of wear 
a . > . on rails and tyres. For studying the more funda- 
Science and Industry, published in 1917, and editor of | mental aspects of this problem a wear-testing machine 
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work gained him the Fellowship of the Royal Society | Rutherford of Nelson.” The 
in 1882. He also engaged in the determination of | which Sir Josiah Stamp presided, was perfi 


fundamental electrical units, and from 1883 onwards | train, the speeches of the President and of Lord Ruther- 
ford being relayed to the various coaches and to the 


was for many years secretary of the Electrical Standards 
Committee of the British Association. 


He was also a afi in. the new building. te rarer _— 
member of the Board of Trade Electrical Standards} ‘The present organisation of scientific research within 
the Company has been in operation since the beginning | 
In 1898, he was | of 1933 and ~~ five main divisions ee Se 

respectively, with chemistry, ineering, metallu 

[paint ana textiles. SOF a the Chenical Séction 
a ly has laboratories at Crewe, Derby, Horwich 

The establishment of a National Physical Laboratory | and St. Rollox, Glasgow, which were brought under 
was first suggested by Sir Oliver Lodge at the British | unified control after the grouping of the railways in 
Association Meeting of 1891, but the idea required the | 1923 and are still maintained to deal with divisional 
strenuous advocacy of other prominent men and of the | and local test work. With the completion of the new 
Bushy | accommodation the other four sections are now fur- 
House at Teddington was selected as a site and pro-|nished with appropriate modern equipment, and their 
concentration in a single building greatly facilitates 
both interchange of ideas and information and co- 
When the laboratory was formally opened by H.M. the | operation in research. The same mutual advantages 
accrue from the situation of the laboratory in relation 
to the new wind tunnel, the previously existing chemical 
research station, and the shops of the Derby Works, all 


Committee and determined the value of the original’ 
Board of Trade electrical units. 
appointed Principal of University College, Liverpool, 
but had only been there a year when he was selected 
first director of the National Physical Laboratory. 


Royal Society before it was brought to fruition. 


vision was made for work in engineering, electricity, 
thermometry, metrology, chemistry and metallurgy. 


King, then Prince of Wales, in 1902, only the engineer- 
ing and physics department were, however, in existence. 
The staff numbered twenty-six, with one superintendent 
in addition to the director. On Glazebrook, therefore, 
fell the heavy tasks of organisation and expansion, 
work which was carried out to such good purpose that 


of which are within easy reach. 


journal advised the instrument-making trade of that 


competition. was not, however, rendered 


easier by the fact that the financial aid given by the | service tests are to be conducted to be brought along- 
Government was small, and that it was, therefore, 
necessary to rely to a large extent on private bene- 
factions. 





Architects, builders and contracting firms 
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Tue new Research Laboratory of the London Mid- 
ned a 
ber 10 by Lord Rutherford." The 
majority of the Company’s guests on this occasion were 
London in a special train drawn by a 
new locomotive which, before departure from St. 
Pancras station, was _ ere named “ Lord 

he opening ceremony, over 
ormed in the 


Actually, the new building is just inside the boundary 
of the Carriage and Wagon Works, with a frontage of 
four years after its establishment a German technical} some 200 ft. along the main Derby-London road. 
Rail sidings run closely adjacent to the other side, 


country to take timely precautions against English | facilitating the transport of heavy machine parts for 
examination or test and permitting a vehicle on which 


the Dictionary of Applied Physics, which appeared in| has been designed and constructed in the Derby Works, 


which, while employing the principle, common to 


-|many abrasion machines, of cylindrical specimens 


rotated in forced peripheral contact, embodies a number 


\j\of unusual features. In the present apparatus, the 


specimens, in the form of annular rings, are carried on 
vertical spindles with the object of allowing the pro- | 
flucts of abrasion to fall freely away from the wearing 
burfaces. Such products may tend either to lubricate, 
jor to intensify the abrasion between the surfaces under 
test; but whatever their effect, the conditions pre- 
vailing between an actual wheel and a rail are more 
closely reproduced if their presence is largely avoided 
on the testing machine. Provision has therefore been 
jmade for any residue of abraded particles to be 
removed by a jet of compressed air. The shafts carry- 
ing the specimens are driven by geared flywheels in 


rder to prevent “ chattering”’ or an uneven rate of 
er, to ensure that wear does not take place 


continuously between the same horizontal planes 
in the two specimens, one of the shafts, carrying one 
specimen with it, is given a slow vertical oscillation 
relative to the other. Each of the vertical shafts is 
hollow and fitted with an inner concentric tube for 
water-cooling the wearing specimens, The arrange- 
ment also provides for the electrical insulation of the 
specimens, so that the surface temperatures of dis- 
similar materials can be measured thermo-electrically. 
The arrangement of speeds and gears is such that any 
desired condition of surface contact, from pure rolling 
to pure sliding, can be achieved over a range of speeds, 
at the peripheries of the specimens, from 5 ft. to 250 ft. 
per minute. The force, adjustable up to 500 lb., 
holding the specimens in contact, is applied through a 
bell-crank lever by a dead load fitted with a dash-pot 
to damp vibrations, while the torque to overcome 
friction at the mutually abrading surfaces is recorded 
continuously on a travelling chart. A final feature of 
interest is a gas-tight enclosure to surround the speci- 
mens, so that the effects of atmospheric humidity and 
oxygen on the characteristics of abrasion can be studied 
under controlled conditions. 





side the laboratory, and there fitted with apparatus 
which can be tested, modified if necessary, and finally | of rails and tyres. The detailed relative movements 
connected to instruments inside the laboratory for | between a rail and a rolling wheel, the work-hardening 


The inherent properties of materials to resist abrasion 
are not, of course, the only factors which affect the wear 
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and other effects of continued rolling, the original 
profiles of the rail and tyre treads, and the slip or creep 
of driving wheels, are at least of comparable importance. 
The engineering laboratory equipment consequently 
includes a machine to study these factors. This 
machine which is illustrated in Fig. 2, on page 663, com- 
prises, essentially, a pair of flanged wheels mounted on 
a horizontal axle and representing a locomotive driving 
axle to a linear scale of about one-sixth full size. These 
wheels are carried on a rotating “ track” in the form 
of a pair of wheels, of larger diameter than the driving 
wheels, turned at the rims to rail profile and carried 
on an axle vertically below, and parallel to, the driving 
axle. The upper axle carries a variable sprung load 
and is driven by an electric motor, while the track, 
driven through friction by the wheels, in turn drives a 
dynamo, so that tractive effort may be expended by 
the driving wheels. The power thus generated is 
returned to the incoming supply to the motor by an 
appropriate electrical arrangement so as to minimise 
the cost of operating the machine. The installation 
includes provision for forcing the wheels, either axially 
or askew, into flange contact with the rails. A pointer 
hinged to the carriage and to the frame round the 
track, indicates when the driving wheels are vertically 
above the rail wheels and avoids error due to any hori- 
zontal component of the wheel load appearing on the 
spring balance by which tractive force is measured. 
Continuous running tests can be made on this machine 
to investigate the wearing characteristics of alternative 
materials and profiles for rails and tyres. Further, 
the influence of flange design on derailing tendencies 
and on the tractive resistance on curves can be studied, 
and the creep, slip, and friction between rails and 
wheels precisely measured, all over a range of speed, 
loading, and power output corresponding to those of 
full-scale practice. 

Among the most interesting aspects of rail wear 
is that of rail corrugation, which gives rise to the 
so-called roaring rails. For studying this pheno- 
menon the Engineering Section has designed a precise 
instrument, consisting essentially of a vertical micro- 
meter dial which can be traversed along a graduated 
horizontal beam placed on a rail, whereby the profile 
of a corrugated rail, and the development of worn rail 
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surfaces generally, can be accurately observed. Closely , apparatus for tensile, compression, torsion, impact and 
associated with the problem of wear in rails and tyres| hardness tests of materials. Among the smaller 
is the hardness of the tread surfaces, The difficulty of | instruments, available for general work of a dynamic 
measuring hardness and its variations under field | character, are a cathode-ray oscillograph, a maximum 
conditions has been overcome by means of a portable | indicating accelerometer with a range up to 40g, 
diamond-pyramid indenter having a load of 10 kg.|a seismograph which measures the amplitude of 
This instrument, with its measuring microscope, has | vibrations to 0-0001 in., a scratch extensometer for 
a wide sphere of utility, not only in problems of wear, | dynamic strain measurements, and a modern type of 
but equally in connection with the effects of welding | power-driven stroboscope fitted with bladed shutters. 
rails in the track, and similar operations. One other device which warrants reference is a deflecto- 
The other most interesting group of engineering | meter which can be fitted between the sprung and 
research apparatus is associated with the investigation | unsprung masses of a vehicle, and records statistically 
of fatigue properties. A Haigh electro-magnetic the number of spring deflections of different magnitudes 
fatigue-testing machine, working at 2,400 cycles per | over a total range from } in. to 14 in. 
minute, has been adapted for making repeated bending| In the Metallurgical Department there is a furnace 
tests on specimens of locomotive tyres, the original | room equipped for melting, casting and heat treatment 
machined surface of the tyre bore being arranged as|on an experimental scale. Steel ingots up to 18 |b. 
the tension side of the test piece for investigating the | in weight can be made in a 35-kVA high-frequency 
influence of various types of machined surface on the | induction melting furnace. There is also a second, 
fatigue strength of ditferent tyre steels. An analogous | considerably smaller, high-frequency furnace. For 
modification to the lever mechanism of a Wohler| smaller melts, a 2-5-kVA electrical-resistance tilting 
machine, of otherwise normal design, enables either| furnace is provided, while a small gas-fired furnace 
one- or two-point loading to be applied to cylindrical | serves to heat the refractory feeder heads used with 
fatigue test-pieces. In the case of locomotive tyres, | steel moulds. Heat treatment at temperatures up to 
a factor which has been found to contribute to fatigue | about 1,000 deg. C. can be carried out in a 14-kVA 
failure is imperfect circularity of the wheel centre | electric resistance furnace, fitted with a gold fuse 
on to which the tyre is shrunk. A means of measuring, | (melting point 1,063 deg. C.), a time switch, and a 
and hence deducing the causes and effects, of such/| recording thermostatic control, such that any pre- 
departures from true circularity, has been devised in| determined temperature and duration of treatment 
the form of a precise radius trammel, consisting|can be achieved without further attention once the 
essentially of a rigid bar which can be rotated about | controls are set. A somewhat smaller furnace, rated 
the centre of the wheel, and which carries at its outer | at 9 kVA and heated by “ Silit’”’ resistance rods, is 
end a micrometer dial making contact with the peri-| available for high-temperature work with automatic 
phery of the tyre seat. ‘lhe apparatus is visible in the | control up to 1,350 deg. C. Finally, there is a 4-kVA 
foreground of Fig. |. One other aspect of the fatigue | resistance furnace, fitted with an air-circulating fan, 
problem is exemplified by a machine, on loan from | in, which the temperature can be thermostatically 
the Southern Railway Company, in which repeated- | controlled over the range from 100 deg. C. to 700 deg. C., 
bending stresses can be applied to the plates of laminated | this furnace being used for tempering. 
springs. The spring plate is subjected, through a| For routine tests and more detailed study of foundry 
system of damped levers, to dead loading, on which | sands, a comprehensive range of apparatus has been 
is superimposed alternating stress, applied by a crank | acquired. It comprises a Simpson-August sand mill, 
and connecting-rod mechanism operating at 500/a sieve shaker for particle grading, a bottle shaker 
cycles per minute. for de-flocculating clay, and apparatus for ramming 
Apart from these special testing machines, the | and testing the compression strength and gas perme- 
engineering laboratories are well equipped with standard ' ability of moulding sands. Moisture content is deter- 
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Fie. 4. 


mined by a “ Speedy” apparatus in which a standard 
weight of the moist sand under test is enclosed in a small 
autoclave with an excess of calcium carbide. The 
maximum pressure of the acetylene so generated is 
indicated by a Bourdon gauge and serves, after cali- 
bration, as a sufficiently accurate measure of the mois- 
ture present. X-ray and electron-diffraction analysis 
of metals are envisaged among the future activities 
of the Metallurgical Section, and space has been 
reserved for the installation of appropriate apparatus. 
For the time being, the remaining experimental accom- 
modation comprises a series of laboratories devoted to 
metallography, pyrometry, corrosion and _ certain 
specialised aspects of metallurgical chemistry, among 
which the development of fluxes and welding electrodes 
has applications of increasing importance in railway 
construction. A linisher in the workshop, polishing 
discs and etching apparatus, serve for the preparation 
of specimens from which microphotographs are taken 
on a large Vickers projection microscope. Macro- 
etching of ingots and forgings, as well as electro- 
plating on a laboratory scale, can also be carried out. 
he pyrometry room is furnished with a thermo- | 
electric potentiometer, a chronograph and a suitable | 
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AND TyReE-TESTING MACHINE. 





TESTING THE VISCOSITY OF PAINTS AND VARNISHES. 


galvanometer for determining the change-point tem- 
peratures of alloys. Several furnaces of appropriate 
types, covering a wide range of temperature, are 
available for heating the specimens, an operation 
which, by the aid of a motor-driven Hyvac pump, 
can be conducted in vacuo if desired ; a double-thread 
temperature recorder will shortly be installed with 
leads to all the metallurgical and engineering labora- 
tories. The study of corrosion problems offers such 
ibilities of financial saving that a laboratory has 
en set aside for work on this subject, supplementary 
to that in progress out of doors. Apparatus is in 
course of assembly to perform spray tests and electro- 
chemical measurements bearing on corrosion resistance 
in relation to the composition and painting or other 
surface treatment of materials. 

At the present time, painting is, of course, by far 
the most extensively used surface treatment, and 
an idea of the company’s requirements in this direction 
may be gained from the fact that some 500,0001. are 
expended annually on paints, varnishes, polishes, &c. 
The specifying and testing of these materials, the 
examination of new materials produced by manufac- 
turers, and the development of improved paints and 
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Fie. 3. .Wxear-TresTInG MacHINE FOR Fasrics. 


methods of applying and cleansing them, are undertaken 
by the Paint Section of the Research Department. 
The control of the quality of paint materials still 
involves a good deal of chemical analysis and examina- 
tion by allied methods. Apparatus of standard types 
is accordingly available for segregating the solid and 
liquid components of mixed paints, such instruments 
as mechanical shakers, centrifugal separators, drying 
ovens and stills for the recovery of solvents or the 
distillation of volatile constituents, being in constant 
use. Fig. 4 illustrates the apparatus employed for 
carrying out tests on the viscosity of paints and 
varnishes. It is noteworthy, however, more particu- 
larly in the cases of paint materials which have recently 
come on to the market, that physical tests of their 
properties appear likely to supersede the older type 
of chemical analysis as a means of assessing and 
controlling desirable properties. The new equipment, 
therefore, includes a large chamber for drying tests, 
in which the air can be maintained at a specified 
temperature and humidity. The endurance of painted 
surfaces is studied by a “ Weatherometer,” which 
applies an accelerated test during a few weeks, equiva- 
lent to twelve months’ exposure in the open. This 
apparatus consists of a cylinder about 5 ft. in diameter 
inside which, arranged round the circumference, are 
placed the exposure test panels. Two arms, making 
three revolutions per hour about a central vertical axis, 
carry a pair of arc lamps and a pair of water jets 
from which intense light, appreciable heat, and an 
intense but intermittent spray of water impinge on 
each painted surface in turn. Associated with these 
accelerated indoor tests, two series of long-term outdoor 
trials are carried out under normal conditions, one 
on the roof of the Derby laboratory in what may 
be termed an industrial atmosphere, while the other 
is subject to coastal atmospheric conditions on the 
Menai Bridge. 

In the production of samples of paint for experi- 
mental purposes or for use as standard patterns, it is 
important that the paint should be manufactured under 
conditions closely comparable with those prevailing 
in makers’ works, and for this reason, the paint labora- 
tory is provided with small-scale mixing machinery, 
comprising an edge runner, a triple rolling mill, and a 
refining mill, in which the thinners are added to 
produce a paint ready for use. Full recognition 
of the possible economies inherent in spray painting 
has led to the provision of a booth for the experimental 
development of materials and processes for this class 
of work. 

Among the remaining physical researches at present 
in progress, particular interest attaches to a compre- 
hensive study of the thickness, tensile strength and 
resistance to water penetration of films of paint and 
varnish which are prepared on surfaces of tinplate 
amalgamated with mercury, from which the films 
ean readily be detached. Methods for appraising 
the hiding power of paints are in course of development, 
while the problem of producing fire-resistant coatings 
for woodwork is being studied by the aid of a device 
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in which a small gas jet, cam-driven by a clockwork 
motor, is brought for a definite time into contact with 
the surface under examination. Mention may be 
made of important work in hand to develop improved 
materials and methods for cleaning paintwork, so that 
the optimum effect may be produced with little labour 
and with the minimum of detriment to the surface. 

The necessity for scientific laboratories to study 
textiles will be at once apparent when it is realised 
that textile products play an important part in every 
division of the company’s activities, and that in recent 
years there has been a continuous extension of the 
variety of textiles employed on the railway. The tasks 
of specifying and testing the company’s purchases, of 
improving present materials and of developing new 
ones for special purposes evidently call for expert 
knowledge of practically all types of animal, vegetable 
and synthetic fibres, as well as for experimental equip- 
ment to carry out accelerated tests on natural and 
artificial fabrics. The Textile Section, consequently, is 
equipped for the chemical investigation of fabrics, ropes, 
belting, and proofing materials, and of methods of 
cleaning the upholstery and laundering the linen used 
in the company’s hotels and trains. Among the 
apparatus in the laboratory are a mechanical washing 
machine, whereby alternative laundering processes 
may be jeees. and a Fugitometer, in which 
samples of ¢! are exposed simultaneously to saline 
spray and to the intense light of a carbon arc whereby 
the fastness of the dyes may be determined. 

The majority of the tests conducted on textiles are, 
however, of a physical character. Logated in the 
engineering laboratory, because of its size, is a tensile- 
testing machine of 4 tons capacity which tests ropes, 
made of vegetable fibre, up to 3 in. in circumference. 
Smaller machines of varying capacity are available for 
tensile tests of fabrics, yarns, strands and single threads. 
lhe adhesion between the separate plies of balata belting 
is studied by a simple device which shows the rate at 
which the plies separate from the remainder of the 
belt under the action of a uniform load. The ability 
of materials, such as upholstery, carpets or uniform 
cloth, to resist abrasion is assessed on a wear-testing 
machine in which rectangular strips of the fabric, 
maintained under slight tension, are subjected to 
repeated rubbing, in alternate directions, by car- 
borundum stones. This machine is illustrated in 
Fig. 3. Tests of permeability to water are conducted 
hy stretching a sample of cloth or canvas over the 
top of a metal chamber into which water, under heads 
up to 60 in., may be introduced so as to come in contact 
with the lower surface of the specimen. Microscopes 
for the examination of fibres, together with a range of 
apparatus for measuring the dressing and shrinkage of 
fabrics and the lay and twist of ropes, are, of course, 
in constant use. The equipment also includes a condi- 
tioning oven, for determining moisture content; a 
sterilising oven employed for drying bulky samples, 
»s well as for treating materials withdrawn from 
service for examination; and a shaking machine for 
mechanically separating the various constituents of 
wool and cotton waste. As many of the experimental 
operations associated with textile research or testing 
require to be carried out under controlled atmospheric 
conditions, one of the rooms in the laboratory is 
furnished with double doors and windows, and the air 
inside it is automatically maintained at 70 deg. F. and 
65 per cent. relative humidity. The plant installed to 
achieve these conditions comprises thermostatically- 
controlled radiant heaters, and a double tower, of 
which one limb is packed .with coke kept moist by 
dripping water, while the other contains calcium 
chloride. The airin the room, continuously circulated 
by an electric fan connected to the tower, passes 
alternatively through the humidifying chamber or the 
drying chamber according to the position of a valve, 
through relays under the control of a hair hygrometer, 
which is periodically checked by comparison with an 
Assmann psychrometer. 

The new equipment of the Research Department at 
Derby is completed by a wind tunnel of the enclosed, 
stmospheric-pressure type, which was constructed by 
the Chief Mechanical Engineer's Department for use 
by the Engineering Section, and is housed in one. of the 
shops of the Locomovive Works. The working section 
of the tunnel is 4 ft. 6 in. wide by 3 ft. 6 in. high, and 
about 16 ft. long. Air is circulated at speeds up to 
about 100 ft. per second in the working section, by a 
two-bladed aluminium airscrew driven by a 36-h.p. 
motor. The wind tunnel is primarily intended for 
research bearing on the air resistance of trains, and 
the width of its cross section was made | ft. greater 
than its height so as the more easily to accommodate 
long models yawed horizontally to the air stream. 
The tunnel and other apparatus are, however, also 
available for experimental work in connection with 
ventilation, heat transmission and aerodynamic pro- 
blems generally. With this in view, the tunnel room 
has. been provided with gas, water and compressed-air 
serviees, and also electric supplies at several voltages, 
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TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 

Vertical Boilers, five. Indian Stores Department, New 
Delhi; January 7, 1936. (T.Y. 5,554.) 

Seamless Steel Tubing, externally-upset, 181,500 m., 
of diameters ranging from 1} in. to 3in. Argentine State 
Oilfields, Buenos Aires ; January 10, 1936. (T.Y. 5,557.) 

Drilling Cables, black-steel, 9 ; also 8 ladle cables and 
6 pulley cables. Argentine State Oilfields, Buenos Aires ; 
January 10, 1936. (TY. 5,561.) 

Sucker and Transmission Rods, and accessories, for 
oil-well service. tine State Oilfields, Aires ; 
January 10,1936. (T.Y. 5,562.) 

Switchgear, 11,000-volt and 415-volt. 
Light Company, Brisbane; March 10, 1936. 
10,264.) 

Vacuum and Steam-Pressure Gauges, also gauge dials, 
quadrants and pinions. South African Railways and 
Harbours, Johannesburg; January 20, 1936. (T-Y. 
10,268.) 

Induced-Draught Fan, electrically-driven, with steam 
turbine as stand-by, and accessories. Rand Water 
Board, Johannesburg ; January 7, 1936. (T.Y. 5,563.) 

Sheet Metal, comprising 152,998 kg. of galvanised plain 
and corrugated sheets, and 14,540 kg. of plain zinc sheets. 
Argentine State Railways, Buenos Aires; January 14, 
1936. (T.Y. 5,564.) 

Copper Wire, bare, 78,000 kg. and 41,000 kg. of bare 
copper cable. State Electricity Supply and Telephones 
Administration, Montevideo, Uruguay; February 17, 
1936. (T.Y. 5,565.) 

Portable Pumping Sets, petrol-paraftin, 30, mounted on 
wheeled barrows.’ Ministry of Public Works, Cairo, 
Egypt; January 15, 1936. (T.Y. 5,566.) 

Underground Cabie, paper-insulated, lead-covered, and 
armoured ; also flexible, armoured cable ; bare copper 
cable ; joint boxes and insulating tape. Argentine State 
Railways Administration, Buenos Aires; January 21, 
1936. (T.Y. 10,269.) 

Machine Tools, including three vertical slotting 
machines, two planing machines, and three heavy-duty, 


City Electric 
(T.Y. 


traversing-head shaping machines. Argentine State 
Railways, Buenos Aires; January 13, 1936. (T.Y. 
5,569.) 








BOOKS RECEIVED. 


Department of Scientific and Industrial Research. Report 
of the Building Research Board. With the Report of the 
Director of Building Research for the Y ear 1934. London : 
H.M. Stationery Office. [Price 3s. 6d. net.) 

Department of Overseas Trade. No. 625. Economic 
Conditions in Austria, June, 1935. Report. By 
R. M. A. E. Torwer. London: H.M. Stationery Office. 
[Price 2s. 6d. net.] 

United States Department of the Interior. Bureau of 
Mines. Technical Paper No. 565. Reduction of 
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CONTRACTS. 


Messrs. THE NortH EasTERN MARINE ENGINEERING 
Company, Liurrep, Wallsend-on-Tyne, are to supply 
the propelling machinery for a steamer building at Sunder. 
land for Messrs. W. A. Souter and Company, Limited, 
Newcastle-upon-Tyne, who, we are informed, are acting 
on behalf of Messrs. Hebburn Steamship Company. 

THe Lonpon Passencer Transport Boarp, 55. 
Broadway, Westminster, London, 8.W.1, has place: 
contracts for 270 more trolley omnibuses, bringing t!. 
total number of these vehicles ordered to date up to 6) 
The new trolley "buses are for service in North and East 
London. Chassis to the number of 170 have been ordered 
from Messrs. Leyland Motors, Limited, and 100 from 
Messrs. Associated Equipment Company, Limited 
Seventy bodies are to be made by Messrs. Birmingham 
Railway Carriage and Wagon Company, Limited, 124 by 
Messrs. Metropolitan-Cammell-Weymann Motor Bodies. 
Limited ; 50 by Messrs. Brush Electrical Engineering 
Company, Limited; and 25 by Messrs. Park Roya! 
Sendeonsion, Limited. The 270 sets of electrical equip. 
ment are to be constructed by Messrs. Associated Mani 
facturers of Electrical Traction Equipment, Limited. 

Messrs. W. Denny anp Brorners, Limirep, Dum 
barton, have received an order for a new eargo and liv« 
stock steamer for the Heysham-Belfast service of tlic 
London, Midland and Scottish Railway Company. ‘i! 
will be of carrying about 730 head of cattle, and 
her main di ions will be 309 ft. by 45 ft. by 16 ft. 6 in. 
Her machinery will comprise two sets of Parsons’ sing|: 
reduction geared turbines, and steam will be generat:| 
by two coal-fired Babcock and Wilcox boilers. 

Messrs. W. Simons anp Company, Liurrep, Renfrew, 
have secured an order from the London, Midland and 
Scottish Railway Company, for a bucket d r of the 
non-propelled single-ladder type for use at Fleetwou! 
Harbour. The vessel will have a length of 176 fi. 
a beam of 33 ft. 6 in., and her normal dredging capacit) 
will be 1,000 cub. yds. per hour at a depth of 37 ft. The 
dredging machinery will be driven by a set of tripl 
expansion engines, with belt drive. 








PERSONAL. 


Mr. F. 8S. Haysurn, managing director of Messrs 
The Marconi International Marine Communication 
Company, Limited, and of Messrs. Marconi Sounding 
Device Company, Limited, Electra House, Victoria 
embankment, London, W.C.2, has been appointed foreign 
envoy of the Marconi group of companies. He will. 
however, continue to act as director of the compani-s 
and of Messrs. Norsk Marconikompani and of Messrs 
S.A. Internationale de Télégraphie sans Fil, Brussel< 
He will be succeeded in the managing directorship 0! 
the Marconi Marine Company by Mr. H. R. C. Van v: 
VELDE, general manager of Messrs. Marconi’s Wireless 
Telegraph Company, Limited. 

Messrs. Untrep Water Sorreners, Liwrrep, Per 
mutit House, Gunnersbury-avenue, Chiswick, London. 
W.4, have opened extensive new showrooms at 151. 
Regent-street, London, W.1, their Aldwych Hous: 
showroom now being closed. 

Mr. C. Bruce Garpner, M.I.Mech.E., has been 
appointed chairman of the London Iron and_ Stee! 
a mem 28, Essex-street, Strand, London, W.C.1, in 
ion to the Rr. Hon. Lorp Greenwoop, P.(.. 





Evaporation Losses from Gasoline Bulk-Storage Stations 
By Lupwie Scumipr and C. J. Wunetm. [Price 
5 cents.) Bulletin No. 385. Engineering Factors in 
the Ventilation of Metal Mines. By G. E. McE troy. 
[Price 25 cents.] Washington : 
Documents. 

University of Illinois. Engineering Experiment Station. 
Bulletin No. 277. The Strength of Monolithic Concrete 
Walls. A Report of an Investigation Conducted in 
Co-operation with the Portland Cement Association. 
By Proressor F. E. Ricmart and N. M. Newmark. 
Urbana, Ill., U.S.A.: Engi i 
The University of Illinois. [Price 40 cents.) 

Tables, Formula and Memoranda for Automobile Engi- 

By H. Kerr Tuomas. London: E. and F. N. 

New York: Engineers Book Shop. 





neers. 
Spon, Limited 
[Price ls. 6d. net.] 

Fachkunde fiir Maschinenbauer und verwandte Berufe. 
Part I. Werkstoffkunde. By K. Unrmann and F. 
Scnutu. [Price 1.80 marks (Germany), 1.35 marks 
(other countries).} Part Ll. Arbeitskunde. By O. 
Storzenpere. [Price 2.10 marks (Germany), 1.58 
marks (other countries). | 

Schweissung. Leipzig: Verlag von B. G. 

Teubner. [Price | mark (Germany), 0.75 marks (other 
countries). | 

Technische Thermodynamik. 
BoSnsaxovi6. Dresden : 
kopff, Residenzstrasse 32. [Price 13 marks,] 

Globe Commercial Correspondence. Combined with the 
Globe System Automatically Translating Letter and 
Telegram Contents. By Haratp Gyuustorr. In three 
volumes. English. Frangais. Deutsch. London: Sir 
Isaac Pitman and Sons, Limited. [Price 6¢. per 
volume. ]} 

United States Department of the Interior. Bureau of 
Mines. Monograph 6. Flow of Natural Gas Through 
High-Pressure Transmission Lines. A Joint Report by 
T. W. Jonnson and W. B. Berwatp. Washington : 
Superintendent of Documents. 

Department of Scientific and Industrial Research. Water 
Pollution Research. Technical Paper No. 5. Survey 
of the River Tees. Part Il. The Estuary—Chemical and 
iological. By W. B. ALexanper, Dr. B. A. Soutn- 
Gate and R. Basstrpare. London : 
Office. [Price 9s. net 


Part I. By Dr.-Inc. Fr. 
Verlag von Theodor Stein- 


Superintendent of 
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whose term of office will expire at the end of the yea! 
Mr. Gardner is chairman of Messrs. Sir W. G. Armstrong 
Whitworth and Company (Engineers), Limited. 

Messrs. InTeERNATIONAL ComBusTION, Limrrep, Ald 
wych House, Aldwych, London, W.C.2, have obtained « 
licence for the manufacture and sale of the Cantien) 
high-pressure boiler in this country and in the British 
Empire. 

Messrs. CARRIER-Ross ENGINEERING COMPAN) 
Lurrep, are removing their offices from Victory House. 
101, t-street, London, W.1, to larger premises «t 
Burwood House, 16, Caxton-street, Westminster, London, 
8.W.1, as from to-day, December 20. 








Business CONFERENCE BY WrRELESS.—The wireless 
conference which was held last year between tl 
management of Messrs. International Combustion. 


Limited, Aldwych House, London, W.C.2, and their 


overseas staffs and clients produced such success{ul 
results that it was repeated on a larger scale on Friday, 
November 29. Mr. G. C. Usher, managing director, 
speaking from his office in London, addressed audiences 
in Bombay, Calcutta, Cape Town, Johannesburg, Bulu 
wayo, New York, Sydney, Melbourne, Perth and Adelaide. 
Buenos Ayres, Wellington, Paris, and finally Derby : 
while replies were made and clearly heard in London 
from representatives of the firm in Johannesburg 
Bombay and Sydney, and by Mr. W. H. Taylor, head 
of the Western Australian State Electricity Department, 
in Perth. The system utilised included the American 
and Imperial wireless links, together with some 5,50" 
miles of land line, and all the stations were able to 
listen to the proceedings at any of the others, a result 
which reflects great credit on the Post Office organisaticn. 
Mr. Usher said that the object of the conference was te 
dispel an idea prevalent in foreign countries, and ever 
in our colonies, that British firms lacked enterprise 1” 
securing new business and to prove the contrary by 
showing how inquiries could be followed up. It was 
well worth the expense. Speaking of the activities 0! 
the firm, Mr. Usher remarked that their order book wes 


H.M. Stationery | better filled than this time last year, while the outp™ 


of the Derby works had increased by 100 per cent. 





7? 2 AD «& eee oe oe ee. . 








1on 

ing 
ria 

ign 


lal 
da 
eny 


Fish 


was 
; of 


put 








DEC. 20, 1935:] 





ENGINEERING. 


665 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel—The usual year-end easement in the 
demand for steel and engineering products has developed 
in several sections. Manufacturers are not alarmed. 
They have attractive order books, and sufficient work 
on hand to keep them employed at current capacity 
until well into the New.Year. Several-of the big works 
will shut down-on Friday, and re-commence tions 
on Monday (December 30). During the in » Tepairs 
will be carried out on furnaces.and machines, and every- 
thing prepared in readiness for another spell of sustained 
activity. The call for basic-steel billets- shows slight 
signs of easing. This is not surprising: considering the 
heavy buying that has taken place during the past few 
months. Many consuming works have sufficient stocks 
to last well into January. The demand for acid steel 
shows further improvement. Structural-steel makers 


are doing a trade, and report an increased volume of 
inquiries. rap dealers are handling bi tonnages, 
but the position is affected by the contin importation 


of foreign material. 
is reported. There is an active market in steel-making 
alloys. Sheffield works specialising in the production of 
steel pit props, girders, and beams are doing a better 
trade. More eollieries in the South Yorkshire coalfield 
are using steel supports instead of wood. Steel ‘is also 
replacing wood for many purposes on the railways. 
Crushing and grinding equipment is in demand in eon- 
nection with gold and silver mining, road-making 
schemes, and quarrying developments. firms have 
sent and are still supplying heavy consigments of cement- 
and concrete-mixing machines to various parts of the 
country, and also to South Africa and Australia. The 
recent run on electrical equipment has been fully main- 
tained. The heavy trades are busily employed. Arma- 
ment requirements are on the increase. Business in 
all types of railway rolling stock shows improvement. 
Rolling mills, forges, press shops, and wire-and rod mills 
are all working to capacity. 

South Yorkshire Coal Trade—The demand for fuel 
on home account reaches a high level. In some cases 
supplies are insufficient to meet requirements. Many pits 
have arrears of delivery to deal with. An advance of 
is. per ton in pit-head prices has been notified, and will 
take effect almost immediately. Industrial fuel is in 
strong demand. Iron and steel works are buying-ahead. 
There is @ good call for steam coal. House coal require- 
ments have assumed more than normal dimensions, and 
merchants have difficulty in meeting commitments. 
The scarcity of coke has not been relieved. For export, 
spot parcels for immediate loading fetch high figures. 
Quotations are: Best branch hand picked, 26s. to 28s. ; 
Derbyshire best house, 22s. to 24s.; Derbyshire best 
brights, 19s, 6d. to 21s. ; best screened nuts, 198. to 20s. ; 
small screened nuts, 18s. to 18s. 6d.; Yorkshire hards, 
19s. 6d. to 20s.; Derbyshire hards, 19s. 6d. to 20s. ; 
rough slacks, lls. to 12s.; and nutty slacks, 10s. to Lls. 


In some grades of scrap a shortage 








NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 
Welsh Coal T'rade.—The week has been one of sustained 
activity in the Welsh steam-coal trade, and employment 
at the collieries proceeds with greater regularity. Despite 
this, however, supplies have r ined inadequat 
and new business has been difficult to —_ owing to 
the difficulties encountered by operators in fixing stems. 
Collieries generally have increased outputs and in most 
cases current output quotas were exhausted. This 
led to.@ ral application to the Central Council for 
the granting of a supplementary quota. These applica- 
tions are understood to be very substantial and have been 
granted in full. Collieries are now awaiting notification 
of the extent of their extra individual allocations. It 
is not expected that these will relieve the pressure to 
any considerable extent as orders in recent weeks have 
been so heavy that the increase will be readily absorbed. 
\s the result of the improved demand of late, it is certain 
that recent activity will be well maintained far into 
January of next year. Colliery order books are well 
tilled for some time ahead for practically all classes of 
coal. The shortage. of small coals is still acute and 
washed ppotes are available only in occasional small 
parcels for which premiums are secured. Throughs 
are st and bunker demand generally is heavier. 
Large coals continue to show some improvement, and 
stems are not so easy to arrange for some of the more 
popular iptions. Sized, except for certain kinds, 
are still fairly firm. Evidence of the sustained e 
business is provided by the shipment figures for the 
Great Western Railway Welsh ports last week. The 
total of 431,800 tons Werf 45,000 hoe 9 more than 
in the previous week, while it is one of t! ighest levels 
reached this year. It was only twice, at the beginning 
of May and at the end of October, that this figure has 
been exceeded throughout the year. Inland trade has 
also been well maintained eee — has not 
been so frequent'‘and apart vy rs pending 
allocation, only a few small inquiries have circulated. 
Of interest, however, is the report that an Italian 
\nporting firm has purchased 60,000 tons of Welsh coal 








tor delivery over next year. This was placed P 
their sitiemnden aad tho eodk-tae Sains tees 
South Wales on a cash basis. Three charters to Italian 


ports have recently been reported. The Crown 
for the Colonies called for-tenders by December for 





South Wales will continue to supply 120,000 tons of coal 
for 80,000 tons.of pitwood for this period. The priee of 
wood will remain stationary at 24s. 3d. per ton ex ship. 

Iron and Steel Trade.—Satisfactory conditions are 
reported in the iron and steel and allied trades of South 
Wales and Monmouthshire in the past week. Most 
works maintained a fair activity and the construction 
at the new Dowlais works is approaching completion. The 
two furnaces that were damped down there to facilitate 
;} Operations have been restarted. Prices have remained 
firm. In accordance with the permanent holiday arrange- 
ment, the Christmas holidays for trimmers and tippers 
at the South Wales ports will be all day Christmas Day 
and Boxing Day with limited “ailing on Friday, 
December 27. In view of the present active state of the 
Welsh export trade, however, it is likely that the em- 
ployers will ask for full normal working on the Friday. 








NOTES FROM THE NORTH. 
Grascow, Wednesday. 
Scottish Steel Trade.—There has been no easing off in 
the demand for steel during the week and all classes 
of material are being ified consumers, with the 
result that there is m activity at most of the works. 
The output this week is expected to be heavy because of 
@ certain amount of for delivery before the 
holidays. Semis are still in.great demand, and even the 
maximum production falls far‘short of requirements. In 
the black-steel sheet trade very busy conditions prevail, 
and there is a steady all-round demand from home 
consumers. At a meeting of the Scottish Black Sheet 
Makers’ Association held in Glasgow last week, it was 
decided to make an advanee in prices for sheets for the 
home market. The following fixed prices have now been 
arranged :—Under ¥ in. to 4 im., 91. 5s. perton ; 12-gauge, 
91. 15s. per ton; No. 13-gauge, 91. 17s. 6d. per ton; Nos. 
14-20 gauge, 101. 10s. ton. These prices are for 
n-annealed material, Put the price for close-annealed 
ts is 10s. per ton more. With regard to the figure 
of 9l. 5s. per ton for }-in. sheets, this now becomes a 
national price it having been arranged at the British 
Steel Association meeting at Harrogate ten days —_ 
The steelmakers’ zone extras for delivery are appli 
to the above prices, and the customary list extras for 
size will also be charged. The price of 101. 10s. per ton 
for Nos. 14-20-gauge sheets will ire to be ratified at 
the meeting of the British 8 rs’ Conference this 
week. Now that sheets as well as plates are under 
control, negotiations with the European Steel Cartel 
should be somewhat easier. Other prices are firm and 
are quoted as follows :—Boiler plates, 91. 5s. per ton ; 
ship plates, 8/. 15s. per ton; and sections, 8/. 7s. 6d. 
per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—Conditions in the West of 
Scotland malleable-iron trade are still very satisfactory, 
and quite a steady demand exists for bar iron and for 
re-rolled steel bars. Order books are well filled and 
ensure the steady running of plant for some time ahead. 
The following are the current prices :—Crown bars, 
9l. 15s. per ton for home delivery and 9. 5s. per ton for 
export ; and re-rolled steel bars, 81. 12s. per ton for 
home delivery and 7/. 10s. per ton for export. 

Scottish Pig-Iron Trade.—No change can be reported 
in connection with the Scottish pig-iron trade, and the 
current output is being rapidly consumed. Prices are 
very firm and are quoted as follows :—Hematite, 73s. 6d. 
per ton, and basic iron, 70s. per ton, both delivered at 
the steelworks; and foundry iron, No. 1, 76s. 6d. and 
No. 3, 74s. per ton, both on trucks at makers’ yards. 

Scottish Pig-Iron Shipments.—The shipment of Scot- 
tish pig-iron from Glasgow Harbour for the week ending 
last Saturday, December 14, amounted to 419 tons. 
Of that total, 381 tons went overseas and 38 tons coast- 
wise. During the corresponding week of last year the 
figures were 15 tons overseas and 60 tons coastwise. 

Shipbuilding Contract.—Messrs. The Burntisland Ship- 
building Company, Limited, Burntisland, have received 
orders from Messrs. Cory and Son, Limited, London, to 
build another cargo steamer of 4,350 tons deadweight. 
This is the third order placed by the same owners during 
the past few. months. 








Tse Borovcn PotytTecunic.—An exhibition of 
students’ work was held at the Borough Polytechnic, 
Borough-road, London, 8.E.1, on Friday, December 13, 
and Saturday, December 14, at which various work- 

and’ laboratories were thrown open to i tion. 
Ac examination of both the work and the facilities 
for carrying it out,shows that: the Polytechnic is being 
conducted. on sound practical lines. A somewhat un- 
usual section is the synthetic resins laboratory. This is 
provided with a number of presses of various t: , some 
with gas-heated and others with electrically-heated 


moulded products. This laboratory, is in cl 

with the oil and colour laboratory which also 

be fully equipped. Other departments not often found in 
a technical school were the Post Office telephony shop 
and the cable-jointing room. Paper- ing is included 
in the applied-chemistry courses. Oxy-acetylene welding 
and cutting and electric-arc we'ding, and plumbing are 
also taught. Amongst the purely engineering courses are 
pening and ventilating engi , production engineer- 
ing structural engineering, For the usual courses in 
mechanical and electrical ing’ 





the supply of 6,000 tons to 7,000 tons of Welsh 
steam coals for the i i The Mixed 


ways. 
Commission controlling the French pitwood for Welsh coal | 
scheme has decided there should be no change in condi- 
tions for the first quarter next year. 


This means that 


and 
laboratories are well equi f lvtechnic is 

fied under the National Certificate seheme of the Institu- 
tion of Mechanical Engineers. The Principal is Dr. D. H. 
Ingall, F.I.C. 


platens, on which. students were engaged in es respo! 
ose to 
seemed to 


NOTES FROM CLEVELAND AND 


NORTHERN COUNTIES. 


THE 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Makers’ stocks of Cleveland 
pig-iron have been cleared for some time and the very 
restricted production does not quite meet requirements. 
There is virtually no iron available for the market after 

have made provision for théir owh dérisuming 
works, and have satisfied needs of running contracts. 
Trade with the Continent has practically ceased. LIron- 
masters are not di to entertain offers from abroad, 
and second hands find impediments to export business 
still very difficult to overcome. For other than overseas 
sales, fixed minimum delivery goteee are ruled by No. 3 
of iron at 70s. here, 72s, supplied to North of 
areas beyond the Mi zone, 708. to 

, and 73s. to Glasgow. 

Hematite—Home buyers of East Coast hematite 
pig-iron experience difficulty.in placing orders, and ex- 
porters’ efforts to induce makers to quote for shipment 
to foreign destinations meet with little or no success. 
Quantities of iron stored at producers’ yards ~are far 
from , and are steadily drawn upon to meet current 
needs. stocks, in fact, are nearly all sold, or are 
Teieaesuner necks use at oat = own steel works. 

of values is upward, but, as " ised 
market quotations remain at the equivalent of No. 1 
quality at 71s. for use on Tees-eide, 72s. delivered to Tyne- 
‘side,73s. 6d. delivered to various —_ of Northumberland 
and Durham, 78s. 6d. to Sheffield and: 74s. to Scotland. 

Foreign Ore.—Conditions in the foreign-ore trade are 
unchanged, and are not conducive to business. Negotia- 
tions for new orders are almost unheard of, but imports 
under old contracts continue on a substantial scale. 
Merchants confidently expect to realise advanced figures 
when consumers return to the market. 

Blast-Furnace Coke.—Makers of Durham blast-furnace 
coke find buyers easier to deal with than fora lengthy 
- They have sold heavily to local users and to 

‘est coast consumers. For good medium ities cle 
livered to Tees-side works, 21s. 6d. is y named. 

Manufactured Iron and Steel.—. tonnage 
output of semi-finished and finished iron and steel is in 
the neighbourhood of a record, and as producers of most 

ties have substantial contracts to execute, 
and are booking more orders, make promises still 
further to i ase. Re-rollers are pressing for larger 
deliveries of steel semis, and manufacturers of sections! 
steel, railway material, and shipbuilding requisites are 
busily employed. Subject to the usual rebates, the 
principal quotations for home consumption stand : 
Common iron bars, 91. 12s. 6d.; packing (parallel), 81. ; 
packing (tapered), 101. ; steel billets (soft), 51. 12s. 6d. ; 
steel billets (medium), 71. 2s. 6d.; steel billets (hard), 
7l. 128. 6d.; iron and steel rivets, 111. 10s. ; steel boiler 
plates, 91. 58.; steel ~~ plates, 81. 15s.; steel angles, 
8l. 7s. 6d. ; steel joists, 81. 15s.; heavy sections of steel 
rails, 81. 108. for parcels of 500 tons and over, and 9. 
for smaller lots ; and fish plates, 121. 10s. Black sheets 
(No. 24 gauge) are 111, 5s. for delivery to home customers, 
and 91. 10s. f.0.b. for shipment abroad, and galvanised 
corrugated sheets (No. 24 gauge) are 131. 5s. for delivery 
to home customers, and I1/. 10s. f.o.b. for overseas. 

Scrap.—Increasing scarcity of iron and steel serap 
is perturbing, particularly as there is shortage of pig-iron 
suppl and values are stiffening. Heavy steel now 
machi 


realises 55s.; 57s. 6d. is a minimum figure for 
nery 
easily placed at 52s. 6d., and light cast-iron is 47e. 





metal; orders for heavy cast-iron are not 








Tue Puysicat Socrery’s Exurerrion.—The 26th 
Annual Exhibition of Scientific Instruments and Appa- 
ratus, —~ by the Physical Society, 1, Siete. 
gardens, Exhibition-road, London, 8.W.7, will be held 
on the afternoons and evenings of Jan’ 7, 8 and 9, 
1936, at the Imperial College of Science Technology , 
Imperial _Institute-road, South Kensington, London, 
8.W.7. On January 7 and 9, the Exhibition opens at 
3 p.m., and on January 8 at 4 p.m. At 7.45 p.m., on the 
first day, Mr. R. A. Bull will give a discourse ‘on “ Some 
Instruments Used in Recording Sound on Film,” while 
at 7.45 p.m., on January 8, Mr..R. W. Paul will'speak on 
“* Electrical Measurements Before 1886.” Admission to 
the Exhibition is by ticket only. Members of institutions 
and scientific ieties may obtain tickets from the 
secretaries ; tickets may also be secured direct from the 
Exhibition Secretary of the Physical Society. 


Messrs. R. A. Lister anp Company, Limirep.—In 

roposing the toast of “ British Industry " at the annual 
ieee of Messrs. R. A. Lister and Company, Limited, 
Dursley, Gloucestershire, which was d at the Café 
Royal, London, on W , December 11, Lord 
Queenborough expressed his satisfaction at the recovery 
made from the industrial depression and his belief that 
the country was now on the road to . The 
mse to this toast was made by the chairman, 
Mr. Percy Lister, who said the firm had just: completed 
a record year, _ anticipated still rang: a results yank a 
coming year. e improvement in ura 
industry should lead to an increased demand for agricul - 
tural machinery. Milk consumption, he said, was 
capable of enormous e ion, and although butter 
must be imported, it could be made here ata: to 
suit both producer and consumer. to- ish 
trade with the Dominions, he pointed out that our trade 
with foreign countries could not be curtailed unless we 
received full reciprocity. Mr. J. H. Thomas, M.P., 
who was to have given the toast of “The House of 
Lister,”” was unable to be present, and the toast was 
proposed in happy terms by Mr. A. M. Lyons, K.C., M.P. 














The response was made by Mr. R. B. Lister. 
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MARINE ENGINEERING FAILURES. 


THE services rendered to mercantile shipping by 
the British Classification Societies are appreciated 
throughout the world, by owners as a basis for 
security, by builders as a basis for progressive 
practice and by theoretical men as a basis for 
analytical studies that may assist and support 
progress in marine and in wider fields of engineering 
practice. The paper delivered on the 10th of this 
month by Dr. 8. F. Dorey to the Institute of Marine 
Engineers, on ‘‘ Marine Machinery Defects—Their 
Causes and Prevention,” is, therefore, of widespread 








the defects most commonly experienced in heavy 
forgings used in marine reciprocating engines or for 
propeller shafts, of which latter no fewer than 
46,478 were examined by Lloyd’s surveyors during 
a period of ten years. As a result of these examina- 
tions 1,483 propeller shafts were condemned on 
account of cracks detected in different stages of 
development, in addition to 204 shafts that were 
already broken at the time of the examination, 
making a total number of renewals equal to 3-63 
the figures 
illustrate the need for regular periodical survey. 

The cracks found in propeller shafts occur in most 
cases in the cone provided to carry the propeller, 
starting very commonly from the keyway. Many 
start, however, from the ends of the after bronze 
liner, and a number in the shaft of uniform section 
between the two liners in way of the stern tube or 
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under a single longer liner that is not watertight. 
Twenty years ago, such fractures were still regarded 
as ‘“ wholly mysterious,” although means had long 
been employed to exclude water and thereby 
prevent undue corrosion. Cracks of this kind are 
now ascribed with confidence t6 the conjoint 
chemical and mechanical action first investigated 
vie the British Admiralty in 1916, and now generally 





of water carrying oxygen in solution, steels and 
other metals are liable to fracture under ranges of 
stress much smaller than would be required to start 
cracks in the same metals in air, and research 
has indicated that under corrosion-fatigue conditions 
there exists probably no “safe ’’ limiting range of 
stress which a particular material can endure 
indefinitely. ' "Thus, Tnglis'and Lake; 

steel pieces, found that the endurance limit in bend- 

ing was reduced from about 17 tons per square 
inch in air to a value less than 2-6 whén the tests 
were carried out in River Tees water and were 
continued to 66 million cycles. In such cireum- 
stances safety cannot be ensured by mere increase 
of dimensions. 

Many of the characteristic features of corrosion- 
fatigue cracking are clearly illustrated in the 
interesting photographs reproduced in Dr. Dorey’s 
paper. When the cracks originate in a part of the 
shaft that is of uniform diameter, for example 


>| between two liners or under a liner that is leaking, 


they appear first as small crosses and gradually 
extend along helical lines on the surface. If the 
action is due to torsional vibration, the surfaces 
below such helices correspond to the principal planes 
on which the tensile stresses act with maximum 
values ; if it were due to bending, such helicoidal 
surfaces would correspond to maximum shear stress. 
The appearance of these helices is now generally 
regarded as indicative of severe torsional vibration 
when the helices run in both directions, or less severe 
torsional vibration in combination with driving 
torque when the helices run in one direction only. 
The directions of cracking are influenced in a 
marked degree by stress concentrations due to 
shoulders or keyways; cracks, however, are 
found sometimes to run transversely in parts 
remote from stress concentrations, and the action 
is then attributed to bending. Thus the direction 
of cracking often affords a serviceable clue to the 
source of the trouble. 

Dr. Dorey gives valuable statistical analyses of 
the incidence of corrosion-fatigue cracking in 
propeller shafts with different types of liner in way 
of the stern tube. It appears that cracking is 
relatively twelve times as frequent in way of the 
stern tube when two separate bronze liners are 
fitted as when a single long liner is provided to 
cover the whole length of the shaft in the tube. 
The relative frequency is still further reduced to 
less than one half when oil-retaining glands are 
installed without liners on the shaft. The contrast 
revealed in these figures appears to be of considerable 
scientific interest as well as practical value. 

In reciprocating engines, corrosion fatigue is 
rarely encountered except when water cooling is 
used in pistons and piston rods, and crankshaft 
failure is correspondingly infrequent. In fact, over a 
period of 8} years in which the number of heavy-oil 
engine shafts examined would be about 4,500 per 
annum, the number of defective shafts recorded 
is only 274 in all—excluding defects in small engines. 
The great variety of causes of failure illustrated 
in Dr. Dorey’s paper convey the impression that 
relatively few failures are due to any one single cause : 
in many instances, at least, several have contributed 
to the failure. In connection with crankshaft 
failure in particular, Dr. Dorey contrasts the results 
obtained with different methods of forging, and 
rightly emphasises the important conclusion that 
lack of mechanical work in forging cannot be over- 
come by any subsequent simple heat treatment, 
The benefits to be derived from mechanical work 
in forging thus appear to merit further scientific 
investigation. Old as the art of forging may be, 





and familiar as the need for work has been for a 
long 
detailed scientific study that it would repay richly. 
Microphotographs, given in the paper mentioned, 
of the material from several defective crankshafts, 
indicate that the forgings were deficient in this respect 
as compared with current standards. 


period, the subject has scarcely received the 


The greater number of the failures in crankshafts 


and in other engine parts appear to be due to stress 
concentrations caused by oil-ducts, bolt holes or 
other sudden changes in section; and it is clear 
that there still remains to-day an urgent need for 
greater ingenuity in the drawing office in respect of 





known as “ corrosion-fatigue.”’ In the presence 





such details—although it must be admitted that, 
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without increase in weight, stress concentrations 
can never be wholly eliminated. Much may be 
learned from laboratory fatigue tests on models, 
because laboratory tests can be so controlled as to 
yield data in a definite manner; and it is much 
to be hoped that research on model parts will 
continue actively. It is unfortunate that, in 
the case at: least of bending tests, ‘research has 
indicated that the fatigue limit values for very 
small test pieces are not reproduced in tests on 
larger pieces, the latter being relatively more 
susceptible to fatigue. For this reason, a so-called 
size factor k—greater than unity—is now coming 
into general use to represent the number by which 
the tested fatigue limit of a small sample must be 
divided to obtain the corresponding limit for a large 
shaft ; this factor commonly varies from unity up 
to 1-5 or more, according to the character of the 
steel. The need for this factor would disappear 
if it were possible to use larger pieces of about 
3 in. diameter in the tests. In this connection, 
it may be noted that the fatigue limit determined 


in_direct cterating strese—under_pull_and_push 
as in the Haigh machine—is never quite as high as, 


and commonly much ‘Tower than, the-value deter- 
mined for the sare material when smal samp IT sample 
is tested in the ordinary Wohler bending machine. 


The ratio ranges from unity up to about 1-5 in 
this case also, and it seems not improbable that the 
cause may be the same as that of the size effect 
in Wohler tests. In direct stress tests, the whole 
section and a considerable length of the test piece 
are subjected to the full range of stress, and the 
conditions correspond closely to those that exist in 
a very large bending testpiece. 

Dr. Dorey devoted considerable attention to 
cracking in bolts, but naturally did not attempt 
analysis, as the trouble is too generally widespread 
and frequent to admit of serviceable records being 
maintained in the requisite detail. Nevertheless, 
he has tabulated causes under seven headings and 
considered four remedies in some detail. Fracture 
is found to occur most commonly in the first thread 
carrying the load—in accordance with ‘‘ theory ”’ 
and it would seem that important bolts might well 
be designed and fitted with somewhat more attention 
to theoretical considerations. Possibly our technical 
colleges could perform a service of a truly national 
character by promoting the humble bolt from its 
present status in which it is a simple exercise in 
machine drawing to that of a problem in advanced 
strength of materials. 








THE COAL SITUATION. 


PROBABLY most people think of the coal situation 
in terms of the disputes about wages and conditions 
which have arisen time after time in recent years, 
and of which a further example shows signs of 
coming to a head in the near future. These disputes 
are, however, in essence, but by-products of technical 
changes which are relentlessly pressing on the coal 
industry of the world, and which pay little or no heed 
to the economic interests of this or that sphere 
of industry. The situation, indeed, is a striking 
example of the fact that the destinies of the modern 
world are determined by the march of science, and 
by technical advance, and that those who consider 
themselves its rulers, although able to exert tem- 
porary sway of a beneficient or noxious kind, have 
no influence on the great’ century-long changes 
which mould the future. 

For good or ill, the material destiny of man was 
determined by the setting-in of what is called the 
industrial revolution. It is usual to date this epoch 
from the time of James Watt and his development 
of the steam engine. This date is, however, quite an 
arbitrary one, although it marked an important 
stage in the advance of scientific control. As 
Mr. Lewis Mumford shows in his brilliant work, 
Technics and Civilisation,* the machine had been 
developing steadily for at least seven centuries 
before this epoch. Looked upon from the point 
of view of hundreds of years of scientific progress, 
the present-day difficulties of the coal industry are 
but an incident in a long tale of change, and if they 
mark a definite alteration in the direction of technical 





* London: George Routledge and Sons, Limited. 
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advance, or if they are but the temporary drawing- 
| back of an advancing wave, only the future can 
show. 

Those who are concerned with the coal industry, 
both owners and men, will obtain but little assistance 
in their present discontents from a knowledge of 
the fact that more will be known about the future 
of coal in a hundred years than is known now. 
Their business is to examine the situation of to-day 
and to draw from their study such lessons as may 
help them in their difficulties. It is to be feared 
that the industry as an entity has not in the past 
shown that it had any realisation of the changes 
which were menacing it on every side. Yet some 
of these were clear as day. It has long been evident 
that the coal trade was losing its commanding 
position at sea, but there has never been any sign, 
and there is no sign now, of the industry itself doing 
anything to help it to retain at least some of the 
trade that is slipping away. The coal industry 
could not hamper the development of the oil engine, 
and it would be of no advantage that it should try. 
It could, however, by assistance and example 
have done something to foster the use of powdered 
fuel firing and mechanical stoking at sea. The 
attitude has apparently been that this was someone 
else’s business and the position in which that attitude 
has landed the industry is that, as pointed out by 
Sir Frank Smith in his impressive Presidential 
Address to the Junior Institution of Engineers, 
the industry has, during the reign of King George, 
lost a total sale of 7} million tons of coal a year 
for shipping services. It may not be imagined 
that the whole of this loss could have been prevented 
by even the most enterprising and enlightened 
coal policy, but at least something might have 
been saved. 

Shipping-coal represents a relatively small part 
of the loss which the industry has sustained, but 
it forms an example of a case in which the trend 
of affairs was clear even to the outsider. Much of 
the ground which the industry has lost has been 
due to causes which the producers of coal may not 
have been able to appreciate and.on which they 
could have exerted no influence even if they had. 
It has been due to technical advances in innumerable 
directions which have improved the efficiency of 
utilisation. Sir Frank Smith, in his address, which 
was delivered on the 13th inst., estimated that 
owing entirely to the application of the results of 
research, electricity undertakings, the shipping 
industry, railways, the gas industry and the iron 
and steel industry have, between them, effected 
a saving of 35 million tons of coal a year in the last 
25 years. This figure is worked out by presuming 
that present-day activities were carried out with 
the efficiency of working which was usual in 1910. 
For instance, quite a considerable proportion of the 
74 million tons fall in the sale of coal for shipping 
services is due to the fact that the fuel consumption 
of a ship, for the same service, has been reduced by 
40 per cent. in that period. Sir Frank quoted Sir 
Harold Brown’s article in our Jubilee Supplement 
in confirmation of this figure, Sir Harold saying 
‘“* Fuel demands as expressed in B.Th.U. required 
per shaft horse-power has been reduced by 40 per 
cent.” 

An even more striking figure of the same kind 
is given by the electric power industry. Due toa 
great extent to the work of Sir Charles Parsons, 
which made the modern power station a possibility, 
the amount of coal required per unit output to-day 
is only 47 per cent. of what it was as recently as 
1920. The present-day average consumption is 
661 tons of coal per million units of output, and 
as Sir Frank points out, there is no reason to suppose 
that this figure will not be improved on in the 
future. The present figure for the Battersea station 
is 407 tons per million units output, so that, quite 
apart from further technical progress, there would 
be an additional saving of 17 million tons of coal 
a year were all stations of equal efficiency with 
Battersea. The same kind of figures are available 
for the gas industry and railways ; over 40 per cent. 
more gas can be produced per ton of coal to-day 
than was produced in 1910, and while the fall in 
railway consumption from 13,821,000 tons in 1913 
| to 12,170,000 tons in 1934 is undoubtedly due in 
‘ part to decreased trade, it is also due to improved 
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efficiency of use. Sir Henry Fowler has stated that 
the modern steam locomotive shows a saving o! 
from 20 per cent. to 25 per cent. of fuel as compared 
with the machine of 1910. Still another type ot 
activity which appears to be working to the detri 
ment of the coal industry is carried on by the 
National Smoke Abatement Society, and similar 
bodies. With the purpose of such activity no 
one can quarrel, but none the less it has as direct 
result a saving in coal. Sir Frank Smith quoted 
the Newton Committee to the effect that ‘‘ approxi- 
mately 24 million tons of potential fuel in the form 
of soot escape annually from domestic fireplaces, 
and 800,000 tons from industrial chimneys.” It 
this fuel were not allowed to be wasted in this way, 
but was usefully consumed, the result would be a 
decreasing demand on the collieries. 

A consideration of the fuel situation in this way 
appears to suggest that the coal industry has 
every man’s hand against it. Its business is to 
sell as much coal as possible; the users’ interest 
is to save as much as possible. This simple anti- 
thesis, however, does not represent a clear reading 
of the situation. It is to the ultimate interest of the 
supplier equally with the user that coal should be 
consumed as economically as possible. Only in 
this way can it hold its own against its competitors. 
As Sir Frank pointed out, for instance, had it not 
been for the increase in efficiency of coal-burning 
plant, the replacement of coal by oil at sea might 
have been even greater than it is. It may be a 
cheerless paradox to-a colliery company that the 
more efficiently coal is consumed, and consequently 
the less required for a given purpose, then in the 
long run the more will be required ; but it is strictly 
true. If the 16,896 million units of electricity, 
produced in 1934 had been generated at the effi- 
ciency ruling in 1920, an additional 12,890,000 tons 
of coal would have been required ; but the proba- 
bility is that had the efficiency of generation not 
risen between these two dates, then the output 
figure for 1934 would never have been reached at all. 
So far from curtailing the use of coal, the rise in 
the efficiency of generation has increased it, and it is 
unlikely that the consumption of 11,170,000 tons 
of coal in 1934, as compared with 7,360,000 tons 
in 1920, would ever have been attained on the old 
basis of working. 

The clear field that coal once had does not appear 
likely to return and the interest of those who control 
its mining and selling is to assist in every possible 
way the development of its economic use, so as to 
improve its competitive position and increase its 
field of use. If one cares to contemplate a war of 
attrition between coal and oil, it appears that coal 
may win in the long run since, as Sir Frank Smith 
said, on present information, our coal resources 
will last hundreds of years longer than the world’s 
resources of oil. Looked at in this way, however, 
the immediate prospect is bleak. Coal is the natural 
fuel of this country and it is to the interest of pro- 
ducer quite as much as consumer that everything 
possible should be done to increase not only its 
field, but also its efficiency of use. In both of 
these directions, recent years have shown remark- 
able progress and it is only by pressing forward 
in the same direction that the coal output of 287 
million tons of 1913 can again be reached. The fall 
to under 221 million tons of 1934 is to a considerable 
extent to be explained by activities in foreign 
countries over which we have no control, and there 
is no indication that that loss is likely to be made 
up in the near future in the same fields. It is to 
increased employment at home and to new types of 
consumption that we must largely look. 

A development which has naturally aroused great 
interest is presented by the remarkable coal- 
hydrogenation plant at Billingham. This installa- 
tion will use 600,000 tons of coal a year and lead 
to the employment of some 2,000 miners. As there 
has been a reduction of 320,000 in the number o! 
miners employed in this country between 1913 and 
1934, this may appear a small figure, but it repre 
sents a direct gain for the industry in an entirel) 
new field. With development in the knowledg: 
of the constitution of coal and with the more parti- 
cularised knowledge of the coal resources of the 
country which is being built up by the survey of our 
coal resources, it may well be that not only may 
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the Billingham plant be duplicated elsewhere, but 
new uses for coal may be found. The production 
of lubricating oil is a possibility which is not likely 
to be neglected, and if the pulverised fuel engine, 
on which work has been done from time to time, 
ultimately develops, a large new field may open. 
In any case, hope lies only in the direction of 
technical advance. As Sir Frank said “‘ Preventable 
waste is always bad economics, and must finally 
be a hindrance to progress, whereas better utilisation 
leads in the end to an increase of demand. This 
applies to coal as much as to any other material.” 








BRITISH SHIPPING AND 
SUBSIDISED COMPETITION. 


A YEAR ago, on the second reading of the British 
Shipping (Assistance) Bill, Mr. Walter Runciman, 
the President of the Board of Trade, ** wished to 
make it clear’’ that, if foreign countries treated 
British shipping unfairly, “‘we know how to put 
them on an equal footing ’’; and, replying to the 
debate on the third reading in February last, he 
declared with some emphasis that the critics of the 
measure altogether failed to realise the seriousness 
of subsidised foreign competition, not only to the 
individual shipowner, but to the nation. The Bill 
was duly enacted, and the 2,000,000/. subsidy 
which it provided for British tramp shipping has 
produced such encouraging results that the Govern- 
ment has now applied to the House of Commons 
to sanction a further 2,000,000/. in 1936; but the 
trend of events, as described in two authoritative 
addresses recently delivered in London, appears 
to indicate that equality of footing is still some 
way from attainment, and that the true seriousness 
of the position, supposing it to be realised, is yet 
only partially mitigated by the assistance thus 
far given. 

The Hon. Alexander Shaw, chairman of the 
Peninsular & Oriental Steam Navigation Company, 
drew attention some months ago to the difficulty 
of maintaining certain Colonial shipping services 
in competition with American lines enjoying the 
advantage of large subsidies from the United States 
Government. In his address, on December 11, 
at the ninety-fifth annual general meeting of his 
company, he stated that the position on the routes 
linking Australia and New Zealand with San 
Francisco and Vancouver had become so critical 
that it had been decided to withdraw altogether 
from the San Francisco service. Not only had 
it been impossible, for a number of years, to earn a 


single penny for depreciation on this route, but the | Manchester 


out-of-pocket losses were so enormous that no 
private enterprise could continue to bear them. 
British ships had maintained the service for half 
a century, but it had become clear that, if the British 
Government and the Governments of Canada, 
Australia and New Zealand wished to retain British 
Empire liners in the Pacific, they would have to 
decide upon some policy of co-operative assistance. 
The problem was one, he added, whose scope 
stretched beyond the mere interests of any com- 
mercial concern or the economic loss involved to 
this or that Dominion by abandoning its own ship- 
ping ; it went to the roots of our Imperial position. 
The San Francisco service is maintained by the 
Union Steamship Company of New Zealand, which, 
jointly with the Canadian Pacific Railway, also 
operates the Canadian—Australasian Line. As Sir 
Edward Beatty, president of the Canadian Pacific 
Railway, has stated that his company likewise will 
withdraw its ships unless assured of Dominion 
support, it is satisfactory that the Prime Minister 
of New Zealand has since expressed his readiness to 
co-operate with the Australian Government in 
order that the lines may continue. 

Mr. Henry Cleminson, general manager of the 
Chamber of Shipping of the United Kingdom, 
likewise stressed the question of Imperial welfare 
and security in a lecture on “ British Shipping ” 
which he delivered, also on December 1], under 
the auspices of the British Empire League. Three- 





fifths of the food and raw materials of the United 
Kingdom, he pointed out, and the whole of its 
exports, were seaborne ; the Empire needed shipping 
to carry one-third of the overseas trade of the 
world. 





Shipping services constituted the greatest 
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and twice as great as its export of woollens, or iron 
and steel, or machinery; but whereas foreign 
shipping had increased since before the war from 
28 million tons to 44-4 million tons, British Empire 
tonnage had decreased by more than half a million 
tons. He quoted declarations of the Prime Minister 
and other members of the Government in recognition 
of the difficulties of British shipping, including the 
unsubsidised liner services, due to the competition 
of State-aided lines of other countries, and of the 
Prime Ministers of Australia and New Zealand, in 
1934, in favour of common action to safeguard 
their mutual shipping interests, and expressed 
the hope that a solution might be found, on the 
lines suggested. 

Another grave situation also threatened, Mr. 
Cleminson continued, in the timber-carrying trade, 
and especially in connection with the trade with 
Russia. In 1934 the ratio of British to Russian 
shipping in this trade was more than 2 to 1, but 
this was completely reversed in 1935. In eight 
years the total of Russian tonnage had increased 
nearly fourfold, and speeches by Russian leaders 
suggested the intention to monopolise all ship- 
ping services with other countries, as the control 
|of imports and exports had been monopolised 
already. Representatives of the Russian Govern- 
ment had frankly told the Documentary Committee 
of the Chamber of Shipping that, as the biggest 
trade organisation in the world, they were in a 
position to dictate terms to the British owners, 
and that they intended to do so; as, for example, 
| by arbitrarily changing agreed forms of contract, 
| and seeking to insist on settlement of disputes in 
the Russian courts. These instances, he concluded, 
showed at once the danger confronting British 
shipping and the impossibility of meeting the situa- 
tion otherwise than by direct. Government action, 
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NOTES. 


MEMORIAL TO DANTEL ADAMSON. 


| Tue fiftieth anniversary of the passing of the 
| Manchester Ship Canal Bill was marked on Friday 
last by the unveiling of a memorial to Daniel 
Adamson. The memorial took the form of a stone 
mural panel in the entrance hall of Ship Canal 
House, Manchester, the panel bearing an inset bronze 
medallion portrait of Adamson, and bearing the 
words, ‘‘ Daniel Adamson, under whose leadership 
| this inland city became a port. First chairman of the 
Ship Canal Company, 1885-1887. 
Erected in 1935, the fiftieth anniversary of the pass- 
ing of the ship canal bill.” The unveiling ceremony 
was performed by the Rt, Hon. Lord Colwyn, P.C., 
D.L., and messages of congratulation were received 
from all parts of the world. The canal was opened 
for traffic to Manchester on January 1, 1894, and a 
full description of the history and construction was 
given in ENGINEERING, vol. lvii, page 97 (1894). It 
may, however, be recalled that after two bills had 
been rejected by one or other of the Houses 
of Parliament, a third bill was passed by both 
Houses, and received the Royal Assent on August 6, 
1885. The first sod was cut on November 11, 
1887, traffic to Ellesmere Port via the canal 
commenced on July 16, 1891, and after many 
difficulties due to landslides and flooding, the canal 
was finally opened throughout its length, as stated, 
on January 1, 1894. Adamson’s name stands out 
above all others in connection with the undertaking 
from the date that he convened a meeting at his 
own house on June 27, 1882, at which a provisional 
committee was formed, until his untimely death in 
January, 1890, before the completion of the work. 
A stirling tribute to his memory was paid by Lord 
Colwyn at the ceremony. He said that at a time 
now recognised as critical in the history of the city, 
Manchester was fortunate that a leader of sufficient 
strength could be found. Although strength was 
perhaps Adamson’s outstanding quality, he had also 
vision, boundless courage, and a fine presence. It 
would be necessary to go back to the repeal of the 
Corn Laws to find a name which could arouse such 
enthusiasm in its day as that of Adamson. Among 


export of the United Kingdom, greater than cotton 


importance of the ship canal, describing it as a 
priceless boom which resulted in making Manchester 
one of the great ports in the world. 


An Exscrric Street Licutine JUBILEE. 


The fiftieth anniversary of the inauguration of 
public street lighting by electricity in Taunton was 
celebrated at the County Hotel on, Thursday, 
December 12, the borough electrical engineer, 
Mr. A. J. Howard, being in the chair. The guest 
of honour was Mr. H. G. Massingham, now in his 
eighty-fifth year, who recalled that it was in 1880 
that he first gave a demonstration of electric 
lighting in Taunton, when a bandstand was illu- 
minated by twelve 2,000-c.p. arc lamps, supplied 
from a portable engine and Brush dynamo. Four 
years later he gave an exhibition of street lighting, 
using 1,200-c.p. Thomson-Houston lamps, as a 
result of which a permanent supply for this purpose 
was started on December 12, 1885. Taunton was 
therefore, he claimed, the first town whose streets 
were permanently and successfully illuminated by 
electricity. As Mr. Massingham correctly pointed 
out, however, other places had previously tried this 
system, including the City of London, where three 
companies operated for a time, and where there has 
probably not been a break ; and Godalming, where 
electric lighting began on December 15, 1881. The 
latter installation is interesting from the fact that 
Swan lamps were used in the less important streets, 
and that the cables were laid in the gutters without 
protection, there being no power to bury them. 
Not unnaturally, it therefore came to an end when 
the Electric Lighting Act of 1882 was passed. The 
parade at Eastbourne was also electrically lighted 
in 1882 and it is claimed has not been since inter- 
rupted, while Middlesbrough, Chesterfield, and 
Hastings also have claims. Mr. Massingham also 
mentioned that the Taunton installation aroused 
great interest elsewhere, and resulted in an invitation 
from the citizens of Exeter to introduce electricity 
into that city. He appointed two of his pupils for 
that purpose, one of whom became chief of the 
electricity department and one the assistant, the 
latter, Mr. T. P. Wilmshurst, being afterwards an 
Electricity Commissioner. He had also carried out 
similar work at Bristol and Bath, and in the latter 
city had laid nearly 40 miles of cables under statutory 
powers granted by the Board of Trade. He believed 
this was the first and only time a private individual 
had been granted such powers. 














THE NEW YORK NATIONAL 
AUTOMOBILE SHOW. 


Or the many industrial exhibitions held annually 
in the United States of America, the National 
Automobile Show probably exceeds all others in 
importance. So many other industries are affected 
by the volume of automobile production that the 
business activity in a number of other directions 
can be gauged by the number of automobiles sold 
in any given year. The extent of the automobile 
industry’s effects upon other basic products may 
be judged by the fact that last year, American 
motor manufacturers consumed 80 per cent. of the 
nation’s rubber, 70 per cent. of its plate glass, 
23 per cent. of its steel and iron, 9 per cent. of 
its hard wood, 19 per cent. of its copper, 39 per 
cent, of its lead, 23 per cent. of its aluminium, 
and 28 per cent. of its nickel. Moreover, the auto- 
mobile industry consumed 89 per cent. of the 
petrol sold and 59 per cent. of the lubricating oil. 
The thirty-sixth National Automobile Show was held 
at the Grand Central Palace in New York from 
November 2 to 9 inclusive. In previous years, the 
exhibition has been held in January, but for 1936, 
President Roosevelt asked the sponsors to change 
the date to the early winter so as to smoothe out the 
fluctuations in automobile employment. It was 
held for the first time under the auspices of the 
Automobile Manufacturers’ Association, successors 
to the National Automobile Chamber of Commerce. 
Twenty-five makes of American cars, four British 
and one Italian were shown. Six makers of com- 
mercial vehicles and more than sixty accessory and 
parts manufacturers exhibited new models and 
equipment. The English cars shown were the 





other speakers, Mr. F. J. West, the chairman of the 
Manchester Ship Canal Company, referred to the 
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exhibited by Brewster and Company. 
Motor Company did not participate in the National 


Automobile Show as such, but instead had a con-| several chassis properly characterised as new ; but, 
mu... | . . . ¥ . . 

his | with certain important exceptions, previously re- 
year, the Lincoln cars were shown with, the Ford:| ferred to, their design may be said to be largely con- 


current exhibition elsewhere in New York. 


machines, and it will be convenient to include these | 
exhibits in a general review. 

In general, it may be said of the new cars that 
particular attention has been given to comfort and 
safety rather than power and speed, thus reversing 
the tendency of the last few years, The all-steel 
body is almost universally used, and in nearly | 
every case the top panel is also made of steel; 
a comparatively recent development, hastened, per- 
haps, by current efforts to reduce motor fatalities, 
The general use of all-steel bodies has necessitated an 
intensive study of means to destroy sound by 
deadening resonance. For this purpose, one manu- 
facturer applies a layer of an asphalt compound to 
the roof and panels, which is then baked. Laminated 
cellulose, treated with asphalt, is compressed from 
a thickness of 8 in, to } in. This compressed material, 
weighing 2 lb. per cub. ft. and backed by asphalt- 
impregnated paper, is then united by heat and 
pressure to the metal panels. In some instances, 
steel used in the body construction is depended upon 
to stiffen the frame, but in the majority of cases, | 
the chassis frame is an essential element in stiffening 
the body. 
however, the body is built as a separate and self- 
contained unit with its own frame welded into its | 
structure. It is not mounted on a chassis, but, when | 
complete and ready for use, is attached to what may 
be termed a stub chassis, corresponding approxi- 
mately to the forward third of a normal chassis, 
below the floor boards. In this instance, the body 
has its own pair of springs and a “dead”’ axle 
carrying the rear wheels and brakes, but is otherwise 
completely separated from the mechanical units, | 
including the power-plant and all driving elements, 
which form parts of the stub chassis attached to the 
front of the body. 

Another departure from conventional body design 
was to be seen in the newly introduced Lincoln. | 
Zephyr car, which has neither a separate chassis nor | 
frame in the usually accepted sense, the body pro- 
viding the necessary backbone. This car, produced 
jointly by the Ford Motor Company and the Lincoln 
Motor Company, comprises an all-steel ‘ bridge 
truss ’’ body, in which the engine is mounted, and 
to which the running gear is attached. The body 
panels, including the steel top, are made a part of 
the load-carrying structure, permitting light weight 
with great strength. In this respect the new car 
resembles closely in engineering principle the new 
type streamlined rail coaches, or the fuselage of 
modern all-metal airplanes. The power plant of | 
this car is mounted within the body, and the springs, 
axles, &c., are attached from beneath. The so-called | 
“‘ underbody assembly,”’ which is welded integrally | 
with the remainder of the structure, serves primarily 
as a means for locating the various units in their | 
proper positions. The underbody assembly consists | 
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shown by W. C. R. Auto, Inc., | in the passenger compartments continues. Much is 
the Rolls-Royce and the Bentley, the last two being | being done also to improve the appearance of ex- 
The Ford | posed parts of the chassis, so that they will har- 


| ceding models. 


In one of the more radical departures, | only improves riding, but enables a better steering 


|otherwise transmitted through the steering gear 


|the operating mechanism so that, in the remote 
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monise with the bodies. There are, of course, 


ventional, or at least very similar to that of pre- 
The large majority of the makers 
employ some type of diagonal frame bracing, 
variously designated by the letters X, K and Y, 
which adds materially to the stiffness. Nearly all 
include box-sections, especially for the side members, 
and often also in the cross-members. Many frames 
are now welded at some or all of the joints. 
Several examples of chassis with front-wheel 
suspension were to be seen at the exhibition, the 
proportion between this and the older conventional 
type of suspension not being greatly changed. The 
employment of long leaf springs in the rear was 
universal, though these differed somewhat in design. 
One maker uses somewhat shorter rear springs than 
formerly on the ground that they have more nearly 
the same oscillating period as the relatively soft 
front-leaf springs employed on the particular model. 
Among those continuing with conventional front- 
leaf springs, at least two makers have added radius 
members which position the front axle and leave 
the spring free for suspension purposes. This con- 
struction, which is common on British models, not 


layout to be employed, and is said to avoid the 
troubles from shimmy and related difficulties. With 
the front axle positioned by radius members, the 
front springs can be shackled at both ends. 

Several makers have incorporated improvements 
in steering systems designed chiefly to make steering 
safer and easier, and to relieve the shocks which are 


to the driver’s hands. Larger steering wheels, 
greater leverage in the steering gear and its connec- 
tions, and the use of anti-friction bearings or other 
special bearing surfaces in the system, help to make 
steering easier. Cushioning is provided where 
necessary to reduce road shocks. One maker provides 
universal joints at the lower end of the steering 
column to allow for play between the body, which 
supports the column, and the chassis, which carries 
the steering gear. 

Brake design is still in a state of flux, but, apart 
from the adoption of hydraulic brakes by a number 
of makers, there are relatively few major innova- 
tions. There are, however, many changes in 
details of brake-operating mechanism and some 
tendency toward increased braking surfaces. One 
maker of cars with hydraulic brakes has arranged 


event of the hydraulic system failing, the brakes 
will be actuated mechanically by additional motion 
of the brake pedal. Brake drums of cast-iron are 
becoming more popular, partly because they afford 
an excellent base for brake lining, and partly because 
they have little tendency to distort when subjected 
to heat and pressure. Many such drums have steel | 
webs, and in at least one type the web is continuous 





essentially of two longitudinal channel members to | around the cast-iron, which is centrifugally cast in | 


which outrigger-type cross members are welded. | place. 


The outriggers support not only the vertical mem- 
bers of the body, but also the running boards. 


Vacuum boosters or power brakes are con- | 
tinued on some of the larger cars. Many braking 
systems are now designed to exert a relatively greater 


viously used only on the largest heavy eight-cylinder 
engines, into the low-priced automobile field by 
incorporating this improvement in the latest six- 
cylinder model. The supercharger is of the centri- 
fugal type, the revolving element having a maximum 
speed of 23,000 r.p.m., and is noiseless in operation. 
Mounted on the side of the engine between the down- 
draught carburettor and intake manifold, the super- 
charger is stated by the makers to enable the engine 
to develop 32 per cent. more power with 17 per cent. 
greater economy. Aluminium cylinder heads are 
standard on several engines and optional on others. 
They are now often used with compression ratios 
of 6-5 to 1, or even higher. Aluminium pistons have 
also found wider use, partly because of light weight 
and good cooling, but also because the anodic process 
of hardening their surface tends to reduce wear. 
Several makes of engines now have automatic 
hydraulic means of taking up the back-lash in valve 
tappets and thus promoting silence in operation. 
Cooling is improved in many cases by the use of 
internal water manifolds with openings so arranged 
as to direct jets of cold water against the exhaust 
valve seats, and ensure positive circulation at other 
points. Filler openings are now under the hood as a 
rule, but in some cases both oil and water filler open- 
ings are brought under a hinged cover and only the 
latter need be raised to expose the openings. Electric 
oil and fuel gauges are quite common. 

Clutches of the semi-centrifugal type are being 
more widely applied. They are so arranged that 
centrifugal force tends to increase the pressure on 
the clutch facings when the engine speed is high, but 
reduces it at lower speed and permits of lighter 
throw-out pressure. Otherwise, clutches are not 
greatly changed. Most gearboxes follow conven- 
tional lines, but the helical type of silent gear is now 
used in low and reverse as well as in second and in 
the constant-mesh pair. Some gears have a large 
helix angle, which is said to make for still quieter 
operation. The use of automatic gear changing 
devices with a selector below the steering wheel is 
continued on some makes of cars and is added on at 
least one new model of another make. In such 
cases, the finger shift selects the gear and this oper- 
ates a magnetic valve which, when the clutch is 
thrown out, results in changing by the combined 
action of a vacuum cylinder and a vacuum dia- 
phragm. Although somewhat complex in con- 
struction, this type of changing is reported to be quite 
successful in service. Its application to one four- 
speed gear box is new, and, as the box in this case is 
used on a front-drive car, it is a considerable distance 
from the driver, and a remote control presents more 
advantage than when the gear box is behind the 
engine. 

Body interiors have been given detailed attention. 
The materials used in upholstering are mohair, 
broadcloth, Bedford cord and whipcord, with an 
occasional option of leather for closed models. 
Leather is usually employed for open models. The 
seats are not only wider but deeper, and the backs 
are higher in many instances. Individual coiled seat 
springs are encased separately even in cars in the 
popular-price market. All front seats are adjustable 
to suit the driver. Back seats are also adjustable in 
a few designs. In one model of car exhibited, the 
fender-mounted head lamps are visible only when 
in use. By a lever operated from the dash, they are 


Over this sub-assembly the body floor is welded, | effect on the front than on the rear wheels, since the | turned downward and concealed in the fenders in 


the floor being recessed at regular intervals for | brake drums on the front wheels are likely to be 
As regards other features of | better cooled than those on rear wheels. 


additional rigidity. 
the car, the lamps are recessed into the deeply 
crowned front fenders. 


from the front on spring-balanced hinges. 


ments, The wheels are of the one-piece steel type, 
and are closed in at the rear by streamlined shields. 


The transverse cantilever springs are supported on | formance in other ways, continue. 
brackets forward of the front axle and rearward of | the weight of cars has been decreased materially, 
The springs have tapered leaves and | and in many the power has gone up either by boost- 


the rear axle. 


There is no conventional|one new V-type engine was exhibited, and one 
bonnet, but instead, the top of the forward com-| prominent make of engine of this type has been 
partment, formed like an engine hatch, lifts | redesigned. 
The | with both cylinder blocks and the upper half of the 
body lines sweep smoothly back from the front end, | crankcase cast in one piece, whereas not many 
rising over the sharply inclined windshield. The | years ago this was considered too difficult to attempt 
rear portion of the body is formed in a convex curve, | in large production. Efforts to increase power out- 
embracing commodious luggage and tyre compart- | put in a given size of engine, and also to produce cars 


Line-ahead engines are still the most popular, but 


| 





This form of engine is made to-day | 


with more power for a given weight, as a means of 
securing more rapid acceleration and better per- 
In a few cases, 





e ° . . . . | 
are covered with segmented steel spring covers |ing the output of a given engine or by using an} 


which permit permanent lubrication. 


The trend | engine of larger displacement. 
toward longer chassis designed to afford more space ' manufacturer has introduced a supercharger, pre- | address. 


To this end, one | 


| ance. 


daytime. Their absence gives the car a clean-cut 
appearance, and to some extent reduces air resist- 
Probably, owing to the low price of petrol, 
the airless-injection engine is not employed on 
commercial vehicles to anything like the extent 
prevailing in Great Britain, but some half-dozen 
engines of this type were shown in the motor and 
accessories section, one of those being exhibited 
fitted in a touring-car chassis. 








Tue Inpustria, DeveLormMeNtT or TyNxEsIpE.—The 
Tyneside Industrial Development Board, Carliol House, 
Newcastle-upon-Tyne, 1, has prepared a series of infor- 
mative folders dealing with industrial sites for light 
and heavy industries, the supply of labour, the markets, 
the sea, rail, road and air transport facilities, and the 
public services available in the Tyneside area. The 
folders are all well written and contain a good deal of 
useful information and statistics. Copies of the folders 
are obtainable from the offices of the Board at the above 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Av ordinary general meeting of the Institution of | 
Mechanical Engineers was held on Friday, Decem- | 
ber 13, at Storey’s-gate, St. James’s Park, the chair 
being occupied by the President, Colonel A. E. 
Davidson, D.S8.0., A.D.C. After the transaction 
of the routine business, Colonel Davidson introduced 
the author of the paper to be read and discussed, 
adding some comments to the effect that it was 
very timely in view of the general increases of speed 
in internal-combustion engines and the tendency to 
increase the number of cylinders. 


TORSIONAL OSCILLATION. 
The paper was entitled “‘ Damping Influences in 
Torsional Oscillation ’’ and was written by Dr. J. F. 
Shannon, of the Royal Technical College, Glasgow, 


in view of the fact that in an engine a crankshaft 
temperature might reach 60 deg. C. 

Dr. Dorey also criticised the arrangement of the 
experimental plant as not presenting a typical 
condition of engine vibration, and showed a slide 
of some common cases in practice. In those cases, 
he maintained, in which engine damping only was 
available the amplitude of swing at the engine 
was generally small, whereas it was large at the 
engine on which the experiments had been carried 
out. Dr. Dorey also dealt with the influence of 
reciprocating masses and quoted from a recent 
paper by Dr.-Ing. J. Geiger, demonstrating that the 
effect of the reciprocating masses in an engine was 
to produce apparent damping. It was concluded 
in the paper under discussion that the distortion 
of the motion due to inertia variation would be 
small. This was due to the relatively small re- 
ciprocating masses in the experimental engine. In 





We commence to reprint an abridgement of it on | 
page 675 of this issue. Owing to indisposition, the | 
author, though present, did not read the paper, a 
lucid summary cf it being given by Professor William 
Kerr, Ph.D., of the Mechanical Engineering Depart- | 
ment of the Royal Technical College, Glasgow, | 
Time permitted of only five speakers taking part | 
in the discussion, but as many lantern slides were | 
shown and a number of long written communica- 
tions were read, it is only practicable to give below 
a brief summary of the proceedings. 

The discussion was opened by Major B. C. Carter, 
of the Royal Aircraft Establishment, South Farn- 
borough. Major Carter, after expressing agreement 
with the paper as to the importance of the study of 
the damping of torsional oscillations, referred to 
the essential difference in the masses of the moving 
masses in a large oil engine and those of motor-car 
and aircraft engines, which difference contributed 
to the controversy as to the parts played by hys- 
teresis and bearing oil films, respectively, in damp- 
ing. As to aircraft engines, the amount of hysteresis 
seemed inadequate to account for the degree of 
damping present. The really effective damping 
material in the shaft was virtually that just at the 
surface and the volume of metal involved in an 
aircraft engine in relation to the forces was so small 
that the total amount of energy in the cycle was 
quite insufficient to account for the damping. 
Damping due to the oil film in the big-end bearing 
seemed to be more easily imagined than from the 
journal bearings. He had not experienced much 
bearing failure directly associated with torsional 
vibration. With roller bearings in the big ends, 
trouble arose from distortion and the mal-alignment 
resulting from it. Major Carter then showed some 
diagrams on the screen in support of an alternative 
method of investigation in which some of the curves 
were plotted on a logarithmic basis. 

Dr. S. F. Dorey, though he expressed the opinion 
that the paper was a useful contribution to a subject 
on which little information of a similar character 
was readily accessible in this country, submitted 
that the importance of certain damping influences 
had been somewhat minimised in it. The author’s 
experiments definitely indicated the importance of 
lubrication damping at the engine bearings, but in 
the paper hysteresis loss had been dismissed as 
negligible. With this conclusion Dr. Dorey could 
hardly agree. It seemed that the hysteresis loss 
should have been considerably greater, especially 
at the higher values of stress, than the figures given 
in the paper in percentages of input energy. The 
steel used for the elastic shaft between the motor 
and the engine had been cold-worked during manu- 
facture without subsequent annealing. Whilst it 
might be taken as representative of the steel used 
in many high-speed engines, it represented a harder 
steel than that generally employed for large crank- 
shafts. The hysteresis losses would, therefore, 
occur principally in the elastic shaft. Dr. Dorey 
supported his argument that it would have been 
better to have made the elastic shaft of the ordinary 
forged material used in large crankshafts, by a 
number of lantern slides tabulating the results of 
independent investigations made by Dr.-Ing. A. 
Appenrodt and himself. It might, further, be noted | 
that hysteresis loss increased with temperature. | 
Some figures from Dr. Appenrodt’s researches on | 
this point were quoted. The matter was important 











a heavy oil engine, however, the damping influences 
would be considerable. Anyone who had seen a 
large reciprocating engine rotating at a severe 
critical speed would realise that a large amount of 
apparent energy must be absorbed in the fluctuating 
movements of the reciprocating masses, particularly 
when passing over the dead centres, due to changing 
inertia. He was inclined to think that the experi- 
ments described in the paper neglected this 
important damping influence. 

Mr. J. Bibby also showed a number of slides 
and illustrated his remarks on the blackboard. He 
referred to the coupling method adopted by him 
in dealing with engines subject to marked torsional 
oscillation, and quoted some examples of successful 
practice, notably the engines of the airship Graf 
Zeppelin, and a large Doxford engine, both of 
which had been referred to by Professor Kerr in 
his summary of the paper. 

Mr. Percy Jackson, M.Sc., was of opinion that the 
suggestion which had been made that manufacturers 
of engines did not help in the solution of oscillation 
problems by investigation and pooling of data had 
arisen from want of appreciation of engine builders’ 
practical difficulties. He instanced a case in which 
generating plants had been ordered on an urgent 
tender, the 12 weeks which had originally been 
allowed for delivery having been subsequently cut 
down to 8 weeks, with possible penalties for delay. 
This meant ordering the alternators concerned 
early, which caused difficulties in the design of the 
plant considered as a single rotating unit. In a 
case like this where commercial considerations 
ruled there was the alternative of fitting balance 
weights to the crankshaft or taking them off. 
There was also the alternative of fitting a damper. 
This was, however, in his experience with friction 
dampers, a somewhat uncertain method. Again, 
the type of coupling referred to by Mr. Bibby could 
be used. If none of these applications could be 
made it was necessary to obtain the sum of the 
damping influences in the engine. These were 
varied ; mechanical constraint by the journals had 
been suggested. There was also frictional resist- 
ance, electrical or hydraulic resistance, and the 
hysteresis loss dealt with by Dr. Dorey. There 
was a further cause of limitation of the maximum 
amplitude of oscillation, viz., the variation of the 
critical speed during a single revolution of the 
engine. Mr. Jackson described the effect of this 
in various crank arrangements and then remarked 
that he agreed with Professor Kerr’s conclusion 
that if damping were calculated solely on hysteresis, 
the calculated amplitude would be three or four 
times the actual measured amplitude. This seemed 
to indicate that the degree of damping present was 
greater than could be accounted for by hysteresis. 
He then referred to a rapid method of calculation, 
known as the “ equilibrium stress,’ which had been 
described in a paper by Mr. Kerr Wilson and him- 
self. This, however, demanded that the data used 
should be derived from an engine of the same type 
and for the same purposes as that under investiga- 
tion. He could hardly agree with Dr. Shannon’s 
conclusions as to the effect of piston rings, as the 
experiments described in the paper were made 
without pressure on the pistons. Pressure as existing 
in an actual engine might conceivably alter the 
damping effect of the rings. 

Professor A. L. Mellanby, D.Sc., from his early 


association with the problems of torsional oscillation, 
was able to give a clear account of the evolution of 
research in this direction. It was only when it 
became recognised that a knowledge of the possible 
damping factors was essential that a definite step 
forward had been possible. The question of oscilla- 
tion damping on engines with small crankshafts had 
been: studied in a number of countries and by com- 
paring these investigations with those under dis- 
cussion it would seem that the paper contained 
almost the first approximation to method. The final 
diagram of engine damping coefficients should be 
welcome to designers from its simplicity. Professor 
Mellanby then referred to some recent experience 
with the engines of railcars fitted with roller bearings 
in the big ends and in the journals, A friction damper 
applied to one of them had failed to effect the im- 
provement aimed at and a breakdown had occurred. 
The future of the others was uncertain. The case 
raised the point of a possible difference in behaviour 
with damping of this type on bearings with forced 
lubrication and with roller bearings. The latter had 
practically no damping effect, a point which should 
be borne in mind. In referring to work abroad on 
oscillation damping he thought people were inclined 
to overrate this. He himself felt that more credit 
should be given to the valuable work done by Major 
Carter than had hitherto bzen the case. 

Professor Kerr then made a brief reply on behalf 
of the author who, he said, would deal in writing 
with the points raised in the discussion. He thought 
the logarithmic method suggested by Major Carter 
was inclined to be misleading, and Dr. Dorey’s 
contribution appeared to submit new hysteresis 
data which required careful consideration. 








2-TON FORD LORRY WITH EIGHT- 
CYLINDER ENGINE. 


WHEN discussing the exhibits at the recent Commer- 
cial Vehicle Exhibition, we had occasion to refer to the 
modifications in design resulting from recent legislation, 
of which the most striking was the marked increase in 
the permissible pay load on vehicles coming within 
the 30-m.p.h. speed limit. A good example of the 
latest practice in this respect is afforded by the new 
two-ton Fordson forward-control lorry, manufactured 
by Messrs. Ford Motor Company, Limited, Dagenham. 
The unladen weight of this lorry, which is illustrated 
in Figs. 1 to 3, page 672, is only 39 ewt. 3 qr., but it is 
guaranteed for a maximum load of 3 tons. Quite 
apart from the question of a high load capacity, how- 
ever, modern traffic conditions demand powerful, high- 
performance vehicles of compact design, and with a 
small turning circle. So far as the dimensions of the 
new Fordson are concerned, the wheelbase is only 
9 ft. 10 in., but by utilising the Ford eight-cylinder 
engine, which is very short in relation to its power 
output, it has been possible to secure a loading space 
of 11 ft. 3 in. by 6 ft.6in. The engine is mounted over 
the front axle, and by adopting forward control, a 
roomy cab is rendered possible, with very comfortable 
accommodation for the driver and a passenger on each 
side of the engine casing. The power curve for the 
engine is reproduced in Fig. 3, and it will be noticed 
that over 80 h.p. is available at 3,700 r.p.m. This 
gives an ample reserve of power, even when the vehicle 
is loaded to its maximum capacity, and, in con- 
junction with the excellent torque characteristics of 
engines of this type, results in a very high acceleration 
figure with a minimum of gear changing. A four-speed 
gear-box is provided, but the first speed can be regarded 
merely as an emergency gear. As the vehicle can be 
accelerated on top gear with a full load from about 
6 m.p.h. on the level without the engine showing any 
signs of distress, an unusually large proportion of the 
running can be done on this gear, resulting in fuel 
economy. The consumption curve is also reproduced in 
Fig. 3. Before describing the chassis in detail, it 
may be mentioned that the turning circle is only 
36 ft., which we believe to be the smallest. so far secured 
with a vehicle of this capacity, and that the charac- 
teristics of the eight-cylinder engine result in very 
smooth and effortless running under practically all 
conditions. 

The engine is a modified design of the well-known 
Ford passenger unit, and has the same dimensions, the 
cylinder bore being 3-06 in., and the piston stroke 
3:75 in. The two banks of four cylinders are set at 
90 deg., and are cast in one piece with the crankcase, 
resulting in a light and rigid design. The compression 
ratiois5-3to1l. Cast-iron cylinder heads are used, and 
a special inlet manifold is employed on the lorry engine 
to render it suitable for the lower grades of commercial 





petrol. Particular attention has been given to designing 
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a unit having a long life with a minimum of upkeep, 
this being greatly assisted by the fact that the large 
power reserve enables the majority of the service to be 
performed on a relatively small throttle opening. 

Features particularly designed to ensure long life | 
are the provision of high-tungsten chrome-alloy stee) | 
exhaust valve seats, the employment of copper-lead 
bearing metal for the big ends, and of a special type of 
fully-floating.. big-end bearing: Careful attention is 
also paid to maintaining a low lubricating-oil tempera 
ture, The exhaust-valve seats, which are claimed to 
be practically everlasting, are produced in the form of 
rings 0-002 in. larger in diameter than the recess into 
which they fit in the cylinder block. These rings are 
put in a bath of liquid oxygen and cooled to a tempera- 
ture of 190 deg. C., when they are dropped into 
their recesses. The re-expansion at ordinary tempera 
ture ensures an immovable and gas-tight fit. The 
valves are of silicon-chrome alloy, with mushroom 
ended stems to increase the bearing surface. The 
crankshaft is carried in three main bearings, white- 
metal lined, the thrust being taken on the rear bearing. 
A full forced-feed lubrication system is employed on 
the engine, and a system of crankcase ventilation is 
provided, The fan forces cold air through a filter into 
the crankcase. The filtered air circulates in the interior 
of the engine, and helps to cool the valves, the under- 
sides of the pistons, and the bearings. It passes out of 
the front end of the crankease, carrying the fumes with 
it. The cylinder water jackets extend below the 
bottom of the cylinders to the level of the crankshaft 
main bearings, an arrangement which ensures a cool 
crankease, The oil splashing on to the walls comes 
into contact with water-cooled metal, and is prevented 
from becoming too thin to maintain proper lubrication 
4 dual down-draught carburetter is employed, with 
dual intake manifolds, so that the distribution is 
precisely similar to that of two four-cylinder engines 
The carburetter is fitted with the accelerator pump 
employed on the touring-car engines. Essentially, this 
consists of a plunger pump connected to the accelerator 
pedal with a small hole through the piston. If the 
pedal is moved slowly, the fuel passes through the | 
hole, but a rapid movement causes the plunger to 
deliver additional fuel to the induction system, thus | 
momentarily strengthening the mixture. A large air 
leaner and silencer, clearly visible in Fig. 2, is mounted 
sbove the carburetter. Coil ignition is employed, the 
distributor being mounted on the front of the engine | 
and driven directly from the camshaft. The timing 
is automatically retarded by a centrifugal governor for 
starting, the advance being afterwards in direct ratio 
to the crankshaft speed. To ensure a slight tem 
porary retardation of the ignition on quick acceleration, 
a vacuum brake on the contact breaker is employed 
This consists of a piston pressed against the edge of | 
the governor plate by a spring. The piston is normally 
held in the off position by connecting the upper end | 
of the cylinder containing it to the intake manifold, | 
a sudden opening of the throttle destroying the vacuum 
and allowing the spring to come into operation. To 
minimise time occupied in overhauls, the power unit 
is quickly detachable, it being only necessary to take 
off the bumper and radiator, and to unbolt the front 
cross-‘member, to expose the unit. The exhaust 
manifolds are then taken off, and brackets carrying 
rollers are substituted. Two holes are provided in the 
second frame cross member, and two more in front of 
the frame, and these enable runners to be attached 
engaging with the rollers referred to. After uncoupling 
the petrol pipe and removing the engine bolts, the 
whole unit can be drawn out, as shown in Fig. 2. If 
necessary, another engine can then be substituted for 
the period of the overhaul. 

Turning now to the transmission, a new type of 
clutch is employed, cesigned to operate with a very 
light pedal pressure. The plate is 11 in. in diameter, 
and gives a frictional area of 123-7 sq.in. The three 
clutch-release figures are mounted on needle-roller 
bearings, and are provided with weights, forged solid 
with the fingers, on which centrifugal force acts to 
increase the pressure on the clutch friction surfaces. 
The spring pressure is 1,215 lb., which can be over- 
come by a very slight pressure on the pedal when the 
engine is ticking over. At 2,000 r.p.m., the pressure is 
increased by the effect of tie weights to 1,500 Ib., and 
at the peak speed of 3,700 r.p.m. the pressure is just 
over 2,400 lb. The gear-box provides four forward 
speeds and reverse, as stated, and two sets of gear 
ratios are available. The higher forward ratios are 
32-9, 15-9, 8-67, and 5-14 to 1, the reverse ratio 
being 40-22 to 1. The lower forward ratios, which 
would only be required if the vehicle were in 
normal use on loose ground or exceedingly bad roads, 
are 37-32, 18-03, 9-84, and 5-83 to 1, the reverse 
ratio being 45-61 to 1. Every bearing in the gear-box, 
and in every other part of the transmission, with the 
exception of the gear-box reverse idler bearing, are 
of either the ball or roller type. A short enclosed 
shaft connects the gear-box output shaft to the propeller 
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shaft, and the latter is also enclosed, the casing forming 
the rear-axle torque tube in accordance with standard 
Ford practice. The front end of the tube is stayed 
to the ends of the rear-axle casing. The rear axle is 
of the fully-floating type, with spiral-bevel final trans- 
mission. The driving pinion shaft is carried in three 
bearings, two in front and one behind the pinion. 
The road wheels are carried on adjustable roller bear- 
ings. The axle shafts can be withdrawn in a few 
minutes without taking off the wheels or unloading the 
vehicle. 

The frame is built up with side members 7 in. deep 
at the mid section, 2} in. wide, and pressed from }-in. 


metal. There are five cross-members, the detachable 
front member stiffening the frame at the point where 
the forward bracket for the front springs is attached, 
and where the steering box is fitted. The second 
cross-member is of deep cross-section, and supports 
the rear end of the engine unit. The third, which 
carries the front end of the torque tube, is connected 
by a stout longitudinal brace to the second cross- 
member. The fourth cross-member is of inverted 
trough section, and is strongly gusseted to the frame. 
It is located close to the front attachments of the reat 
springs. The last cross-member is close to the rear of 
the frame, opposite the rear attachments for these 
springs, and is of channel section. The brakes follow 
the same general design as those on the 2-ton chassis 
described in ENGrveertne, vol. cxxxviii, page 154 
(1934). The foot brake acts on all four wheels, 
and the hand brake on the rear wheels only. The 
drums are 14 in. in diameter, and have a braking area 
of 355 sq. in. Means are provided automatically to 
centralise the brake shoes, both front and rear. The 
adjustment is by a wedge-shaped anchor pin, which 
expands the shoes without interfering with the actuating 
rods. Reference has already been made to the atten- 
tion given to the comfort of the driver, and it may be 
added that excellent visibility is afforded in all direc- 
tions, there being two large rear windows in the cab. 
Efficient ventilation is assured by a wide-opening 
windscreen and sashes for the door windows, and in 
addition, a sliding roof is provided. To keep the cab 
as cool as possible in summer, the bonnet sides are 
lined with moulded asbestos. In conclusion, it may 





be mentioned that the chassis is available fitted with 
|a forward-control van body, the dimensions being 
11 ft. 6 in. long, 5 ft. 6 in. high, and 5 ft. 5 in. wide 
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INVESTIGATION OF THE BEHAVIOUR 
OF METALS UNDER DEFORMA- 
TION AT HIGH TEMPERATURES. 


Part I.—Structural Changes in Mild Steel and 
Commercial Irons during Creep.* 


By C. H. M, Jenxrns, D.Sc., and G. A. Metiog, M.Sc. 


THe investigation described in the present paper | 
has been undertaken in the Metallurgy Department 
of the National Phsyical Laboratory as a portion of the 
programme of the Committee on the Behayiour of. 
Materials at High Temperatures. [This work has been 
carried out under the supervision of the Metallurgy 
Research Board of the Department of Scientific and 
Industrial Research, and the object is to correlate the 
structure and constitution of alloys with their behaviour 
at high 

The present paper descr 
gation into the behaviour of mild steels and commercial 
irons under the prolonged application of stress at high 
temperatures. The changes which accompany defor- 
mation have been studied by subsequent microscopical 
examination and are of two types: The first, which 
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proceeds in a material as a result of prolonged exposure 
to elevated temperatures without deformation, and 
the second, which is set up by the plastic flow of the 
material. The tests described in the present paper 
have been made in vacuo in order to eliminate the 
oxidising effect of the atmosphere. Even at high 
temperatures this treatment has not brought about 
etch-pitting or any appreciable loss of metal from the 


TaBLe I.—ANALYsS 


cl ee 
ribes the results Of an investi- 


Although the primary object of this paper has been 
the study of the mode of deformation of certain forms 
of iron and steel at high temperatures, a systematic 
survey of the strength of these materials over a consi- 
derable range of temperature has also been made 
(300 deg. to 950 deg. C.). In addition to creep tests, 
a series of short-time tensile test specimens have been 
} pulled in an Amsler testing machine adapted for carry- 
ing out tests in vacuo. The rate of extension of a few 
of the creep-test specimens has not been appreciably 
jless than that of the short-time tensile tests. As far 
as can be seen the manner of pulling has not resulted 
in any appreciable difference in the structural behaviour, 
apart from the effects directly ascribable to the duration 
of testing and the degree of deformation. Many of the 
phenomena observed in connection with iron and steel 
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were in the form of hot-rolled or normalised round 
bars, with the exception of ingot iron H and carbonyl 
iron C which were rolled plates. The chemical compo- 
sitions of these materials are given in Table I. No 
appreciable degree of segregation of the sulphur and 
phosphorus contents was revealed by the macroscopic 
examination of longitudinal and transverse sections 
of round bars or of transverse sections through the 
plate material. Ingot iron His, however, an exteption, 
showing a marked segregation in the centre of the 
plate. The position of the segregate is such that test 
pieces prepared from this iron consisted wholly of 
this segregated portion, whereas ingot iron A was not 
appreciably segregated. The sample of rolled carbonyl 
iron showed remarkable uniformity, as would be 
expected from the chemical analysis and from the 
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are, of course, similar to those observable in other metals 
and alloys subjected to stresses sufficient to cause flow 
at appropriately chosen temperatures, but the change 
in the lattice structure of iron at a temperature slightly 
higher than 900 deg. C.—the A, point—has a marked 
effect on the resistance of iron and its alloys to creep. 


ES OF MATERIALS. 








Swedish Iron Armco I[ngot | Carbonyl 
Mild Steel. (Lancashire). Iron. | Iron. 
} 
Element. — “ute eT eae aint: iilliiiemniaiaMiPo: Yulee saritdiinitaeaiies + 
NGK. | Mm. | | 
| Basic | Acid | 5. Be deq Me H. C. 
|} O-H, | O-H. | 
Process. Process. | | | | 
Carbon, per cent. . . 0-24 0-17 | 0-017 0-034 | 0-016 0-022 | 0-015 
Silicon, per cent, .. 00 | O18 | O05 0-024 | 0-006 0-002 |< 0-002 
Sulphur, per cent. 0-032 0-018 | 0-003 0-003 | 0-017 0-035 |< 0-0005 
Phosphorus, per cent. 0-016 0-025 | 0-036 0-056 | 0-003 | 0-004 |< 0-0008 
Manganese, per cent. 0-63 | 0-685 | 0-005 Trace | 0-030 | 0035 |< 0-005 
Nickel, per cent. .. Trace 0-061 | . Nil | 0-004 0-03 0-048 | 0-011 
Chromium, per cent. Nil Nil | Nil 0-004 Nil Trace Nil 
Copper, per cent. .. 0-09 0-044 | Nit | 0-005 | 0-07 0-084 |< 0: 
Aluminium, per cent. . be of Trace Trace ; ‘Trace | ‘Trace | Trace | Trace Nil 
Oxygen by hydrogen reduction, per cent. bot - } - | - | : -— - | 0-016 
Oxygen by carbon reduction, per cent... ro | — | - - - 0-175* — 
Nitrogen, per cent. “A a dy | 0-008 | 0-010 0-006 0-004 0-003 0-006 | 0-003 
| 


surface of the test piece.” Thus; after periods of testing 

lasting for as long as several months, the surfaces of |} 

highly polished test specimens have been adequately 
served, F ’ 


pres eu rerers oer 








* Communication from the National Physical Labora- 
tory read before the Iron and Steel Institute, at Man- | 
chester, on Wednesday, September 18, 1935. Abridged. 


* Mean of two determinations 0-15 and 0-2 per cent. 


— paper does not deal with the deformation of cold 


| | | 


orked material ; neither does it deal with the effect of 
creep on hardened and tempered mild steel. 

The present investigation has been made on the 
following materials: Two mild steels marked N GK 
and M, two Swedish (Lancashire) irons marked S 
and L, two Armco ingot irons marked A and H, and 


mode of manufacture, which consisted of sintering and 
rolling. 

Preparation and Examination of Test Specimens.— 
The test specimens, which are more fully described 
in a section on the creep-testing apparatus, were 
polished, after preliminary fine machining, on the whole 
length of their parallel portion. Before testing, all 
specimens were etched in a 4-per cent. solution of 
nitric acid in alcohol, and their microstructures com- 
pared with the normal microstructure of the material. 
After testing, the elongation was measured by the exten- 
sion of a marked length on the parallel portion of the 
| test-piece. On removal from the’ creep-testing appa- 
| ratus, the surface of the specimen was neither repolished 
nor re-etched for microscopical examination, and the 
changes observed were the results of alterations of 
level on the surface of the specimens superimposed 
on the microstructure revealed by the original etching 
solution. During the examination of the surface 
of the test specimen special notice was taken of the 
degree of slip and the condition of the grain boundaries 
after deformation, and a careful study of the nature 
of the fracture was made. The fracture was preserved 
by a thick electro-deposit of iron applied to the test 
specimen before sectioning longitudinally for micro- 
scopical examination. Some of the microphotographs 
are reproduced herewith and it should be mentioned 
that the major dimension corresponds to the direction 
of the application of the load. 

The majority of the test specimens have been strained 
until rupture occurred. The degree of distortion and 
recrystallisation of the grains, the course of the cracks 
in relation to the grain boundaries, the presence of 
cavities and the spheroidisation of the pearlite, where 
the last named was present, have all been considered. 

The Creep Test Apparatus.—The apparatus consists 








a sample of carbonyl iron marked C. The materials 





of three testing units mounted in a steel frame. Each 
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specimen is loaded by means of a lever arm having a | 
ratio of either 10:1 or 5:1. The arrangements for | 
stressing the specimen are shown in Fig. 1 and are | 
similar to those employed by the late Mr. J. H. 8. 
Dickenson in his researches on the creep of metals. 
The test specimens, which are of various diameters 
between 0-20 in. and 0-564 in., according to the size 
of the original material or to the stress to be applied, 
are screwed into suitable adaptors to fit the tension 
bars. The shackles projecting into the furnace are 
made of a heat-resistant alloy, and these screw into 
two water-cooled mild-steel tubes of heavy gauge. On 
account of the thinness of the plate of carbonyl iron the 
minimum load which can be applied to a specimen by 
this arrangement is too great for tests at the highest 
temperatures. By the introduction of a counter- 
balancing system of weights, the load on the test piec« 
can be reduced to as little as a few pounds without | 
appreciably diminishing the accuracy of loading. 

To allow for the extension of the test-piece, an auto 
matic arrangement raises the upper tension bar so 
that the lever is maintained in a horizontal position, | 
and thus continuous operation of the testing units is | 
possible without manual attention. This reduction | 
in movement of the lever makes it possible for the 
clearance between the lever and the stops mounted | 
on the frame to be reduced to a minimum. On 
completion of a test by rupture of a specimen, the fal! 
of the lower tension bar and lever is not sufficient to 
cause breakage of the silica tubes. In dropping, the 
lower tension bar operates a contact which switches 
off the furnace current. The moment of failure 
indicated by the fall in the temperature which imme- | 
diately oceurs, and is recorded by a Cambridge thread 
recorder. The three units are individually evacuated 
by means of two-stage mercury-vapour pumps backed 
by a large rotary pump. The pressure has not normally 
been in excess of 0-0001 mm, to 0-0002 mm. of mercury. 
The specimen for test is surrounded by a silica tube 
which is supported at the top of the unit by a vacuum- 
tight waxed joint. ~The lower end of this tube dips 
into mercury and forms another vacuum seal which 
gives freedom of movement. The tube and the lower 
tension bar are of such lengths that on evacuation 
there is sufficient height for the mercury to form a 
barometer column. Allowance is made for the change | 
in the effective load on the specimen resulting from | 
the pressure difference between the evacuated space | 
and the atmosphere. 

The test specimen is heated by a concentric tube 
furnace, controlled at a constant temperature by 
means of a thermostat, and after the specimen has | 
attained the testing temperature the load is applied. 
The hot junction of the thermocouple used to measure | 
the temperature is shielded from radiation by a strip | 
of nickel sheet, and the thermocouple wires are threaded 
through the central pipe within the lower tension bar. 
The temperatures recorded on the specimens were | 
checked by readings taken by thermocouples inserted | 
in holes drilled in the parallel portion and threaded | 
ends of a specially arranged test-piece inserted in the 
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creep unit. 

The unit for carrying out short-time tensile tests | 
in vacuo was arranged for assembly between the jaws | 
of an Amsler testing machine of 30 tons capacity. 
The lower vacuum-tight joint to the unit consists, 
in this case, of a flexible copper tube, and not of a 
barometer column as employed in the creep-testing 
unit. Corrugated copper tubing about 2 in. in dia 
meter is used to form this joint, and before commence 
ment of a test the tubing is fully compressed so that 
sufficient length is obtainable for subsequent extension 
under load. The load required to extend the tubing 
is small and corresponds in magnitude to other possible 
errors, but the effect of evacuation is appreciable as it 
causes a reduction in the effective tensile load of 
about 60 |b., for which due allowance is made. 

In the following paragraphs a description is given of | 
the general behaviour of mild steel and the various 
forms of iron under deformation. At the conclusion 
of the paper the changes in the properties of the materials 
and the microstructure are discussed in relation to their 
importance and the mode of deformation. It is of 
general interest at this stage to note the following 
values of the load which after continuous application 
for 10 days at 450 deg. +). will break specimens of these 
materials, 


Tons per 
square inch. 


Mild steel M 1 
» « BSCE 13-14 

Swedish iron, 8 67 

Armco iron, A 6-7 


Carbonyl iron, C .. 5 


It should be noted from the above results that an 
almost carbonless iron is inferior in creep resistance to 
steel containing a small proportion of carbon, and 
although part of the strengthening is probably due 
to carbon, the steel contains other hardening elements. 
It is likely, as observed from other work in hand, that | 








exceeding 50 per cent. 
( 





steels of higher carbon content are not superior in creep 
resistance to the mild steel mentioned above. This 
fact is of importance, for at room temperature an 
increase of the carbon content results in increased 
strength. 

The data given above show that steel NGK is 
weaker than steel M, although it contains 0-24 per cent. 


of carbon compared with 0-17 per cent. for the latter 


material, but the analyses show that the silicon and 
nickel contents are higher in the stronger material. 
The mode of deformation of M and N G K is found to 
be very similar, and a similarity also exists between 


The Behaviour of Mild Steel.—While the strength of 
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tests showed very appreciable elongation, frequently ' grains. 


Section CLOSE TO 


500 pra. C. 9-9 Tons PER Square INcH CREEP 


and indicates the greatly altered appearance of thx 
ferrite and pearlite, This specimen fractured under 
a load of 25-4 tons per square inch in a short-tim: 
tensile test. A considerable amount of slipping has 
taken place in the ferrite, but the masses of pearlit: 
have not greatly changed in shape, although the ferrit: 
grains surrounding them are highly contorted. Fig. 30) 
(a section taken at the iron-plated fracture) shows 
that the structure near the fracture has been altere:| 
still more than that shown in Fig. 29, and the pearlitic 
areas have been elongated by the plastic flow of the 
accompanying ferrite grains. At the surface of th: 


the two samples of Armco ingot iron and between the | specimen (see Fig. 29) the pearlitic areas largely retain 
two Swedish irons and carbony! iron. 


their lamellar character, although the internal move- 
ment has been considerable. It will be seen in Fig. 30 


steel N G K under prolonged load slowly decreases with | that, in addition to the distortion of the ferrite grains. 
increase of temperature, many of the high-temperature | inequalities of strain have been imposed on individua! 
up 


This residual strain has set * strained 
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At 450 deg. C. and at 850 deg. 
}., the elongation results were found to be low. At the 
former temperature the poor ductility may be asso- 


| ciated with incipient spheroidisation, and at the latter 


with the proximity of the upper critical point in steel. 
It is of interest that the a_,y change increased the 
short-time tensile strength at 850 deg. C. to 4-67 tons 
per square inch, whereas extrapolation from lower 
temperatures would suggest a value of about 3-0 to 
3-5 tons per square inch. The second mild steel M, 
referred to later in the paper, does not show this 
absence of full ductility at 450 deg. C., and it was not 
examined, owing to the exhaustion of the stock of 
material, at temperatures as high as 850 deg. C. The 
fractures of the test specimens were found to conform 
to the well-known cup and cone type in all cases when 
the testing temperature did not exceed 650 deg. C., and 
in short-time tensile tests even to 850 deg. C. Most 
of the deformation occurred close to the fracture. At 
higher temperatures, and especially at the slower rates 
of creep, deformation occurred as a general tapering 
of the parallel portion of the test-piece, and the fractures 
were irregular. 

A consideration of the behaviour of the steel as the 
result of microscopic study indicates that very marked 
differences occur in the temperature range investigated. 
Before test the microstructure of this steel, N G K, 
consists of normally distributed pearlite in a matrix of 
ferrite, and straining at room temperature (15 deg. C.) 
in the course of a short-time tensile test distorts the 
pre-existing structure, as seen either on the surface 
of the test piece or on an etched section through the 
interior. Fig. 29, on page 675, shows the appearance 
of the surface } in. from the fracture, after straining, 





? 


areas’ within the ferrite, as revealed by etching the 
polished section. 

In a short-time tensile test at 350 deg. C., the material 
exhibits increased strength compared with a room 
temperature test, and the structural changes taking 
place at these two temperatures are very similar. At 
low temperatures it appears that movement initially 
occurs by slip in the ferrite and also takes place in 
the pearlite, but the general extension of the specimen 
is not accompanied by gradual movement within the 
crystals, but by movements initially of a block charac- 
ter. The degree of movement appears to vary from 
one part of a crystal to another, although slip has 
occurred by block movements more or less throughout 
all crystals in the initial stages of deformation, i.c., 
just after the yield point has been passed. 

The contorted character of grains under deformation 
is, however, better seen at higher temperatures than at 
lower, such as 350 deg.C. The pearlite, although more 
rigid than the ferrite, undergoes internal movement 
which possibly does not occur along the boundary 
surfaces of the lamella, because these appear to be less 
sharply defined, whereas if movement had taken place 
in a direction parallel to the lamelle, it would be 
expected that the lamellar character would be revealed 
by the etching solution with greater definition. At 
temperatures above 450 deg. C. it is probable that the 
pearlite is not greatly stronger than the ferrite, and 
there appears to be little mutual interference. 

Fig. 31 (a section taken at the iron-plated fractures) 
shows the microstructure of this steel in the region of 
the fracture, where deformation is greatest, after « 
short-time tensile test at 450 deg. C., rupture having 
taken place under a load of 21-3 tons per square inch. 
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The duration of this test at 450 deg. C. was about 
2 minutes to 3 minutes, but even with this short time 
of test it was necessary to heat the specimen for about 
| hour to 2 hours above 300 deg. C. to enable the test 
to be carried out. The pearlite and ferrite are highly 
contorted, and it is probable that recrystallisation of 
the ferrite grains has commenced. The presence of 
identifiable new grains can be seen after tests at 
500 deg. C., or, if considerably longer times of loading 
are given to the specimen, at 450 deg. C. The steel 
does not show, between room temperature and 400 deg. 
C., any very marked difference in the mode of deforma- 
tion. In the absence of deformation at 450 deg. C., no 
rapid alteration in structure develops, but if deforma- 
tion is applied, recrystallisation of the ferrite is apparent 
even after two days (see Fig. 32, which shows a section 
} in. from the fracture). By the application of a 
lighter load the specimen life is increased to 12 days, 
and not only is recrystallisation of the ferrite well 
marked, but there is also appreciable spheroidisation 
of the pearlite; this is particularly noticeable at the 
fracture, where deformation is greatest. The effect 
of the degree of deformation on the rate of spheroidisa- 
tion at 450 deg. C. is however, more clearly shown in 
a longer time test. 

The effect of a test lasting 24 days under a load of 
4 tons per square inch at 550 deg. C. is very pro- 
nounced. The microstructure no longer, as at lower 
temperatures, shows definite pearlite grains, but the 
carbide is now present as particles of spheroidised 
cementite interspersed among the recrystallised ferrite. 

‘ig. 42, at high magnification, shows the ferrite grains, 

.e dispersed carbide and the location of cavities. In 

e unstressed end of the same test-piece (see Fig. 43) 

e degree of spheroidisation is considerable, but the 

arlitic areas have retained their original shape. At 
v0 deg. C. a most pronounced change occurs in the 
microstructure after a short-time tensile test. The 
territe has completely recrystallised, and the pearlitic 
areas, although still identifiable, are considerably 
drawn out. The presence of cavities and of cracks— 
principally parallel to the direction of deformation— 
is also apparent. In a longer time test lasting six 
days, the breakdown of the former pearlitic areas has 
taken place. The appearance of these specimens 
suggests that the pearlitic areas are as weak as the 

trite at 650 deg. C., but it should be noticed that 
he ferrite has recrystallised, although traces of the old 
rains are discernible. 

The effect of the lower change point in steel, which 
scours at 690 deg. to 720 deg. C., is to bring about a 
liscontinuity in the properties. As is well known, at 
750 deg. C. ferrite and austenite form the normal 
constituents present in the steel instead of ferrite and 
pearlite at lower testing temperatures. The carbon of 
the steel is dissolved in the austenite and is retained in 
that state until the completion of the test, when, on 
cooling, the austenite present at the lower critical 
point is changed to pearlite. There is also a very 
considerable degree of recrystallisation in the ferrite 
which is not affected by the lower critical point. A 
further increase of the testing temperature to 850 deg. 
C. causes this steel to be wholly changed to austenite 
(i.e., y iron containing carbon in solid solution). The 
change not only brings about complete and uniform 
solution of the carbon, but also causes complete 
recrystallisation. After a short-time tensile test at 
750 deg. C., the microstructure exhibits very marked 
recrystallisation. The former austenitic areas are 
darker than the ferrite unchanged at the lower critical 
point. The former austenitic areas consist of cementite 
and finely recrystallised ferrite. A specimen tested at 
950 deg. C. shows a coarsely-separated form of pearlite, 
but there is no clear evidence that at this testing 
temperature the original large austenitic grains, from 
which the constituents have been subsequently derived 
on cooling, possess any general intercrystalline 
weakness. ts - ; Ye 

Mild Steel M.—The second sample of mild steel 
referred to as M, has been tested at various tempera- 








tures not exceeding 750 deg. C. A creep test 
lasting for 76 days at 400deg. C. without rupture 
of the specimen was discontinued and the specimen 
was examined after it had extended 9 per cent. 
A comparison of the microstructure in the stressed 
portion of the specimen with that in the un- 
stressed end of the test-piece shows that in bot 
cases the ferrite and the pearlite are unchanged 
A test specimen which ruptured under a load:of 17-8 
tons per square inch at 450 deg. C. after 18 days shows 
that the ferrite is distorted near the fracture, that the 
pearlite is commencing to spheroidise, and new grains 
are beginning to form. The unstressed test piece 
shows, however, little change in microstructure, except 
that the carbide at the edge of the pearlite grains forms 
a continuous margin around the pearlite areas after 
exposure for 18 days at 450 deg. C. The surface 
*xamination of a specimen which broke after seven 





important, ————_———_____ 
@ simplest basis for this examination is the energy 





days at 450 deg. C. shows that there is a little slip on 
the surface but appreciable widening of the grain 





boundaries. The pearlite is also elongated, but is not 
clearly defined. 

The condition of the surface of a specimen tested for 
a longer time (174 days) at 500 deg. C. shows a very 
marked separation of the grain boundaries at right 
angles to the direction of pulling (Fig. 55). The material 
was, however, quite ductile, the extension being 
55 per cent. on the normal gauge length. Subsequent 
microscopic examination of the interior of the specimen 
revealed no general intercrystalline cracking, although 
a few cavitieshad- developed. In a further and 
unbroken specimen stressed for 34 days, when 2 per 
cent. extension had occurred, spheroidisation in both 
the parallel portion and the unstressed end of the 
test-piece had progressed to a similar degree. It is 
apparent that slight deformation does not appreciably 
increase the rate of spheroidisation. 

The internal structure of a specimen subjected to a 
creep test at 550 deg. C., which ruptured after 21} hours 
under a load of 8-2 tons per square inch, exhibits very 
considerable rearrangement of both the ferrite and 
pearlite grains, as is shown in Fig. 59. The ferrite has 
also recrystallised in the form of new grains which are 
related to the main grains after the manner of sub- 
boundary structures. The rlite is considerably 
spheroidised, and shows little evidence of its former 
lamellar character. The unstressed end of another 
test-piece shows little spheroidisation after a much 
longer exposure to this temperature. In the creep 
test of short duration at 650 deg. C., the internal 
material is found to be almost completely recrystallised, 
although some of the original boundaries are traceable. 
The pearlite is also fairly fully spheroidised and no 
intercrystalline cavities are identifiable. With longer 
testing periods at this temperature cavities develop, 
especially in the highly deformed region near the 
fracture, but no evidence of intercrystalline cracking is 
found. These microstructures indicate that complete 
recrystallisation under the action of stress has occurred, 
as the original grain boundaries are not traceable. 

Tests at 750 deg. C., similar to the previous tests on 
steel N G K., were made above the temperature of the 
lower critical point in mild steel (about 690 deg. to 
720 deg. C.). In the material at the fracture after a 
rapid test in a creep unit at 750 deg. C., the austenitic 
areas at the temperature of test had been reconverted 
into ferrite and pearlite, and the whole of the remaining 
ferrite had been completely recrystallised under the 
action of stress. 

In the interior of a test-piece which broke after 
3} days at 750 deg. C., the presence of lamellar pearlite 
indicated the breakdown of the austenice on cooling. 
Complete recrystallisation had occurred and there was 
no trace of the original structure. Numerous cavities 
were found between the ferrite and pearlite grains, and 
were probably situated at the junction of ferrite and 
austenite grains (at the testing temperature). 


(To be continued.) 








| DAMPING INFLUENCES IN 
| TORSIONAL OSCILLATION* 


By J. F. SHannon, Ph.D. 


In modern machinery, where periodic torsional ioe 
occur, it is generally necessary to include in the proce 
dure of design an investigation of the torsional charac- 
teristics of the dynamical system. This phase of design 
is essential in marine installations, and it is compulsory 
in high-speed reciprocating engines, including the 
automobile and aircraft types. The primary problem 
in such an investigation is the determination of the 
natural frequencies of torsional vibration of the shaft 
arrangement. Such calculations can be relied upon to 
within 3 per cent. to 5 per cent., and are therefore 
regarded as being sufficiently clear from an engineering 
point of view. Having determined the natural fre- 
quencies, the possible critical speeds must be considered, 
since theoretically these occur when the periodic forces 
synchronise with the natural frequencies. Fortunately, 
only comparatively few are violent enough to cause 
damage. Some of these, however, are so severe that 
their synchronism must be avoided entirely, since 
even a e through the region would be serious. 
Hence the further problem of assessing the severity of 
the conditions at the several critical speeds becomes 


| 


method developed by Wydler and Lewis. This method 
depends upon the fact that at resonance the vibrational 
energy given to the shaft by the periodic forces is 
absorbed by the damping forces alone. The relative 
value of the input energy for a particular vibration 
form can be estimated with fair accuracy for each 
critical speed. Thus at this stage it will be possible to 
predict whether the operating speeds are clear of 





* Paper read before the Institution of Mechanical 
Engineers on Friday, December 13, 1935. Abridged. 












critical speeds which are expected to be severe. In 
cases where avoidance of critical speeds is not altogether 
a practical possibility, methods of evading resonance 
conditions must be employed, such as readjustment of 
frequency, or rearrangement of firing order for the 
cancellation of certain impulses in order to attain 
minimum vibrational energy at resonance. 

Success in this direction is possible to a varied degree, 
since the avoidance of extreme critical speeds very often 
introduces those of a minor nature which still might be 
dangerous. Such cases are quite common and it 
becomes necessary to estimate the actual values of 
these critical conditions at and near resonance, in 
order to decide whether it is safe to run deliberately 
at these speeds. This involves a knowledge of the 
damping influences and factors controlling amplitude 
at resonance. In the case of propellers, it is possible 
to derive damping factors such that the amplitude of 
vibration, when damped mainly by this source, can be 
calculated with sufficient acouracy to be of practical 
value. However, it is quite common to have other 
modes of vibration with a »node practically at the 
=e so that damping from this source is ineffective. 

his class of vibration is similar to that which occurs in 
aircraft drives, engine-generator sets, and many other 
cases. The damping occurs at the engine and shaft, 
but its nature and distribution are indeterminate. It 
appears that no detailed investigations have been 
carried out from which the nature of engine damping 
could be elucidated. Information from actual engines 
is usually limited to an overall value from one important 
critical speed, or from several weak and’ indefinite 
critical speed conditions. There is also a diversity of 
opinion as to the most rational way of considering the 
results. In view of this position, it was thought that 
an attempt should be made to investigate the nature 
and distribution of damping influences in engine 
torsional oscillation and factors controlling amplitude 
at resonance, on;a small-scale plant suitably arranged 
so that the effects of mass, frequency and amplitude 
could be examined, together with lubrication and piston- 
ring effects. 

Part I. Experimental Plant and its Characteristics.— 
Since the investigation consisted mainly of a study 
of damping within the engine, a plant was required 
such that large oscillation took place only at the engine, 
and that amplitude and frequency could be varied. 
A four-cylinder Dorman petrol engine, 2} in. bore, by 
4} in. stroke, was driven through a long shaft, 1 in. in 
diameter, by a direct-current shunt motor, rated at 
3 h.p. at 1,500 r.p.m., the speed of the motor being 
controlled by a number of resistances in series with the 
armature circuit. Two relatively heavy flywheels fixed 
close to the armature gave a combined inertia much 
greater than the engine running gear, which consisted 
only of the crankshaft, connecting rods, ahd pistons. 
In order to vary the natural frequencies a number of 
split pulleys could be fitted close to the engine masses. 
The cylinder head was removed to eliminate the uncer- 
tain periodic torques introduced by the pumping effect, 
particularly in the case when the piston rings were 
removed. When running, inertia torques arise in the 
engine and incite torsional vibration in the engine and 
motor masses. When the source of vibration occurs at 


‘the position of maximum amplitude on the dynamical 


system, the best position for developing the greatest 
vibrational energy is attained. 

The masses and shaft flexibilities were such that one 
node vibration, stimulated by the large second-order 
and small third-order torques, could be studied. The 
plummer blocks supporting the shafting were of gun- 
metal, one being placed adjacent to the pulley flywheel 
and the other two conveniently spaced along the shaft. 
The crankshaft was of the two-bearing type, having 
long white-metal bearing at the aft end and a roller 
ring at the forward end of the frame, as shown 
n Fig. 2, page 678. Normally, these bearings were foree- 
ubricated by a pump, gear-driven from the crankshaft, 
ut this was dismantled to simplify the engine running 

ear, and gravity feed to the white-metal bearing was 
ubstituted. Fig. 3 shows the gravity feed supply. 
he connecting rods had been designed for sp 
lubrication, but it was considered that after constant 
dismantling this was not consistent, so the oil sump 
lwas removed and the lubrication of the rods left to 
deteriorate to the boundary-film type. During pre- 
liminary runs it was found that the vibrations were 
more severe than anticipated, and that all the fittings 
had to be heavily keyed to the shaft. This was 
important, as small slips would absorb considerable 
energy. With the most severe oscillation the revised 
fittings proved successful, as there was no evidence of 
slip having taken place. At speeds removed from 
resonance, smooth and satisfactory running was 
obtained. 

It will be seen from the general arrangement and 
details of the engine illustrated in Fig. 2 that the main 
torsional flexibility is provided by the long shafting 
1 in. in diameter. With the exception of the crank- 
shaft the determination of the flexibility presented no 
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Fig. 4. EQUIVALENT TWO-MASS SYSTEMS 


Torsional vibration forms, 
each case, and have 


a moment of inertia of 4-51 Ib.-in.-(sec.)2. 


The motor masses Im are at the left-hand end of the shaft in 


Torsional stiffness = C. 


Equivalent length of 1 inch diameter shaft = L. 
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TORSIONAL OSCILLATION 


Fig.3. EQUIVALENT DYNAMICAL SYSTEM FOR CONNECTING ROD 
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Moment of inertia | Ww Radius of gyration 
about centre of —k about centre of ke 
uravity gravity 


0-0599 in.-Ib.-(sec.)2. 


At gudgeon pin, W; = 0-55 1b 


At crankpia, Wo = 1-58 tb. 





Total weight of| . _ 
connecting rod } W = » 2°13 1b 3 1b. 
Piston mass and | . 
gudgeon pin 1-16 Ib. 
Equivalent) = 1-71Ib 


reciproc ating mass / 


= 10-85 (in.)2. 


Apparent moment 
of inertia about w 
centre of gravity > =—wo 
with simple two- g 
mass substitution 
0 -0765 in.-Ib.-(sec.)2. 


Correction couple T 
Ww 


—(k? — ur) oo 
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Equivalent moment of inertia I, of I apy and connecting rod 










































































— engine Vibrations about crankshaft, in.-Ib.-(sec.)2 = 0-0352 + 0-0036 cos @ 
masses Ie, per ~ 00132 cos 26 — 0-0036 cos 36.. 
a A Ib.-in.-(sec.)2, minute 
L y Ip 0-5542 1,215 
| aa i 2p 0- 5804 1,182 
{ 3p 0- 6246 1,152 Fig.12 
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Laat AFTER TAINI: Fig.B. 
Mass system MI. Value of L = 148 in.: value of C. 7.960 
Ib.-in. per radian. 
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4 Series 2: gravity oil feed to main bearing ; mass system M1.4p, without piston rings ; torsio- 
sere ’ os vile a graph position ¢ ; diameter, 1-115 in.; magnification, 3 : 1. 
me yh. RB, Value — I 142 in.; value of C, 8,280 At 553 r.p.m., second order critical speed, double amplitude = 19-00 mm., equivalent te 
=o in. per radian + 0-223 radian 
difficulty. Actually the crankshaft is relatively stiff; examined, analytically and experimentally. This; results are given in Fig. 2. The polar moment of 


compared with the long extension shaft. 


bearings, the flexibility 


Nevertheless, 
since the vibrations would be most severe at the crank- 
shaft and important effects would also appear at the 
of the crankshaft was fully 


investigation is dealt with elsewhere.* 


* Jl. Roy. Technical College, Glasgow, 
page 461. 


The essential 
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inertia of all rotating parts was determined exper- 


mentally, and the usual two-mass substitution, together 


with a correction couple, 
of the connecting rod. 





was adopted in the reduction 


Details of the equivalent polat 
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moment of inertia of the piston and connecting rod are 
siven in Fig. 3. 

Throughout the experiments, the mass at the motor 
was kept constant, but in order to vary the shaft 


frequencies, split pulleys were fitted at the engine end, | 


INPUT POWER TO MOTOR FOR MASS SYSTEM MI. 4p. 


round the belt drive positions for the Geiger torsiograph 
and an experimental examination of the form of the 
elastic curve at resonance was carried out with the 
object of verifying the records obtained. From these 
preliminary experiments, it was concluded that the 
theoretical two-mass vibra- 
tion form was followed quite 
closely, and that with the 





2000» 


ral | 










carried out, mainly to estimate the range of the 
apparatus. 

At the commencement of these runs, the}bearings, 
big ends and pistons were given a copious supply 
of oil. On continuous running, when operating at 
resonance, the maximum amplitudes for the same 
critical speed were at first moderate, and then increased 
in value until after some time a final maximum value 





Fig.19. ENVELOPE CURVES OF RESONANCE AMPLITUDES: SECOND ORDER 
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a Series 1: with piston rings ; imperfect lubrication. 


6 Series 2: with piston rings; gravity oil feed. 


e Series 2: 


The following notation is adopted for the various mass 
systems :— 


Mass Arrangement Notation. 
With no pulley fitted at engine ... hed ae poy 
With 12-in. diam. pulley fitted at engine aes 
With 11-in. and 12-in. diameter pulleys fitted at 
engine... one oss = dee a 
With 17-in. diam. pulley fitted at engine -. . M4 


With two 17-in. diam. pulleys fitted at engine... M5 


To indicate the number of pistons in each scheme, 
the corresponding suffix is added, eg., Ml.lp; 
M1.2p, &c. On the basis of frequency and amplitude 
ratio, all the arrangements were reducible to equivalent 
two-mass systems. The details of these equivalent 
systems are shown in Fig. 4, together with their 
corresponding frequencies. 

The torsional oscillations were recorded by a standard 
Geiger torsiograph driven by short stiff belting from 
various positions on the shaft. To keep the vibrations 
within the limits of the instrument, the belt drive was 
taken from such positions as the steel centre of the 
pulley and from the l-in. diameter shaft, aft.of the 
engine, as shown in Fig. 2. The revolution-marking 
device was operated from a simple electric contact, 
situated at the top of No. 4 cylinder, as shown in 
Fig. 2, making contact only at the top dead centre of 
this cylinder. At speeds above 450 r.p.m. the dead 
centre timing failed to operate regularly with this 
simple contact. However, at the higher speeds a 
complete cycle was clearly indicated on the vibration 
record itself and a speed calculation could be accurately 
determined. As a precautionary measure, speeds were 
also observed from a tachometer. The timing vibrator 
of the torsiograph had a frequency of 1,500 per minute 
and was operated electrically. 

The recording of the oscillations for any particular 
experiment was carried out by taking continuous 
diagrams and slowly increasing the speed of the motor 
in uniform steps throughout the complete speed range 
available. The diagrams showed that it was only 
necessary to investigate the second and third order 
critical speeds. On repeating the records in the vicinity 
of resonance, the speed of the motor was again increased 
very slowly by steps, and when the instrument was 
recording the maximum amplitude, an attempt was 
made to sustain the motor at that mean speed, This 
illowed the amplitude to build up to a maximum value, 
which may be taken to represent the ultimate conditions 
it resonance. 

In all experiments, the critical speeds were approached 
both from a lower and a higher speed. In cases where 
the recorded amplitude was small, another record 
was taken, with higher magnification. On recording 


the vibrations at various positions along the shaft, 
it was found, by comparing the maximum ampli- 
tude ratio with the mass ratio of the engine and 
motor masses, that false records were obtained at the 
engine due to belt slip on the glossy surfaces of small 
diameter when transmitting large oscillations. To 


without piston rings ; gravity oil feed. 
d By calculation from resonance amplitudes given in Fig. 19. 
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Fig.18. COLLECTED RESULTS WITH 
lo. MASS SYSTEM MI. 
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Series 1 and 2, 


A Series 1: maximum resonance amplitudes with imperfect 
lubrication. 

B Series 2: maximum resonance amplitudes with gravity oil 
feed to main bearing. 
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precautions taken for the belt drive, the torsional 
oscillations could be accurately recorded. 

Part II. Investigation of Oscillation about Steady 
Motion.—Early experiments during the exploration of 
the apparatus showed that lubrication of the white- 
metal main bearing of the engine was important in the 
control of amplitude at resonance. Normal this 
bearing was provided with forced lubrication, but to 
simplify the engine running gear gravity oil feed was 





surmount this, adhesive tape was carefully wound 


substituted. fore applying this, trial runs were 




















was reached which could be repeated thereafter. This 
behaviour seemed to suggest that, due to the limited 
supply of oil to all sources at the engine and general 
decrease in viscosity due to warming up, the film 
conditions had degenerated to a constant state of 
greasy friction resulting in a reduced damping effect. 
With gravity feed to the main bearing, however, and 
the same general oiling of the pistons and big ends, 
the resonance amplitudes remained quite moderate 
and there was no appreciable inerease after continuous 
running. 

The effect of lubrication of the big-end bearing at 
the crankpin was investigated, and in order to intensify 
the effects, the gravity feed to the engine main bearing 
was removed and the same initial oiling was given to 
the pistons. Splash lubrication of the big ends was 
arranged by fitting the original oil trough into which 
the big-end cover dipped. In the normal design, the 
oil trough was supplied continuously from the forced- 
lubrication system; as this had been removed, the 
supply to the crankpin bearing and trough was main- 
tained intermittently by a syringe. | After continuous 
running there appeared to be no definite change in 
the maximum resonance amplitude from the previous 
trials with imperfect lubrication all over. It was 
thought, however, that the splash lubrication as 
arranged was ineffective and after continual dismantling 
was not always consistent. The gudgeon pins were 
of course inaccessible whilst running, so that greasy 
friction would exist on them at all times, both on 
account of inadequate oil supply and the type of 
motion taking place. 

With the cylinder head removed, oil could be poured 
into the cylinders while the machine was running. The 
pistons protrude beyond the cylinder body and push 
the excess oil out of the cylinder. Thus the oil supply 
to the cylinder walls is really maintained by the trace 
picked up again by the piston at top dead centre. 
After continuous operation and renewal of oil supply 
to the pistons while running, it was observed that 
although slight variations in the amplitude at resonance 
took place, there was no decided change in maximum 
amplitude from the previous trials. This was taken to 
mean that if a film did form at mid-stroke, its effective- 
ness as a source of viscous damping was diminished by 
the frictional work done upon it, in conjunction with 
the heat received from the cylinder walls. From the 
observations obtained in these trials it was decided 
that, in the subsequent experiments, attention should 
be given to the lubrication conditions, particularly at 
the main bearing. 

(1) Imperfect Lubrication Series.—(a) The effect 
of different pistons was investigated on mass system 
Ml.Ip. Each piston was tried singly, and in order 
to obtain large amplitudes—thus emphasising the 
effect—gravity feed was removed from the main 
bearing. The piston and big end were given an initial 
supply of oil, but before taking records the one 
was run for a considerable time to allow the lubrication 
to degenerate to the greasy-film type and to ensure 
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similarity in conditions. In all cases the pistons were | tests with the opposed pistons the records are quite 
fitted with their rings. Torsiograph records were taken | simple, since the vibrations are due entirely to the 
at the engine, several records being obtained at | second-order torque. Thus for each revolution of the 
resonance. (b) Similarly, the two- three- and four- | portions of records analysed, the amplitude and corre- 
piston airangements on mass system M1 were examined. | sponding speed was determined, and amplitude-speed 
For the two-piston series, pistons Nos. 1 and 4, and | curves were plotted for each test. A typical graph is 
Nos. 3 and 4, were employed, giving the effect of in-line | given in Fig. 18, for mass system M1, and the. corre- 
and opposed pistons, respectively. | sponding undamped vibration curve for the engine 
(2) Series with Gravity Oil Feed to Main! mass. 
Bearings : (a) Pistons with Rings~~With gravity| From the results from the mass system M1.1p with 
feed to the main bearing and initial oiling of the piston | imperfect lubrication, it was seen that the general 
and big end, torsiograph records were taken from mass 
system M1, after continuous running with the various 
numbers of pistons. (b) Pistons without Rings.— 
The foregoing experiment was repeated with similar 
lubrication conditions, but with the piston rings | 
removed. It was found, however, that little or no 





curve quite closely, although thete were slight irregu- 
larities ; but these were within the limits of aecuracy 
of speed measurement from the torsiographs. 
piston gave practically the same curve and maximum 
amplitude, so that all pistons may be regarded as 


equivalent foot-candles. A blue filter is provided for 
use with high-pressure mercury-vapour lamp instal- 
lations. 

When the measurements are being taken it is advisable 
for the observer to stand about 10 ft. from the near- 
side curb and to pay particular attention to readings 
at the positions against which objects will be seen 
when they are 150 ft. to 300 ft. ahead of a car, as the 





Each | 


difference in maximum amplitude with and without 


rings could be detected. Fig. 12 is typical of these | 
experiments. 

(3) The Effect of Frequency on Resonance 
Amplitude : (a) Gravity Oil Feed to Main Bear- 


ings.—The additional mass systems M2, M3, M4, and 
M5, giving a range of natural frequencies, were each 
examined with their various piston arrangements, 
both with and without piston rings. (5) Mass system 
M3.1p with rings but with the gravity feed removed, 
giving imperfect lubrication conditions, was also 
examined. The final results for this series are plotted 
in Fig. 19. 

(4) Power Teats,—Observations of the power input 
to the motor were taken over the speed range, the 
pistons being fitted with and without rings.~ These 
tests were required mainly for checking the energy 
dissipated by vibration at resonance. However, since 
the ammeter had to work on a range of from 0 ampere 
to 30 amperes on account of the total power, it was 
found that definite increases in current taken in the 
vicinity of resonance could be read accurately only for 
the cases where excessive amplitude occurred. Hence 
excess power observations at resonance are only 
reliable for the series described as mass system M1.4p, 
and these are plotted in Fig. 13. The full line from 
G to E represents the additional power absorbed when 
slowly approaching the critical speed from a lower 
speed. After sustaining and balancing at resonance, 
an additional increase in power causes a general 
acceleration of the entire system until balance is found 
at F. This effect is also shown on the torsiograph 


similar. Precisely similar features were noted also 
from the other amplitude-speed curves. 

| The effect of main-bearing lubrication is very great 
in the control of amplitude, as shown in Fig. 18. The 
maximum amplitude attained, when imperfect lubri- 
cation prevails, is practically twice that when oil is 
| supplied to the bearing. The same marked difference 
| is seen with the third-order amplitudes. By comparing 
| the third-order resonance records for the same mass 
| systems under the different lubrication conditions, the 
effect is also portrayed by the difference in the type of 
diagram. With the greater damping, the ratio of the 
| third-order resonance amplitude to the second-order 
forced vibration is much smaller than with the imperfeet 
lubrication, thus causing a greater distortion in the 
resultant diagram. 

The maximum resonance amplitudes for the second- 
order vibration and their corresponding critical speeds 
are plotted in Fig. 19, and envelope curves drawn for 
the series with the different numbers of pistons. 
Series 2 and 3 with gravity oil feed to the main bearing 
show the variation of resonance amplitude with 
frequency when vibration is stimulated by a periodic 
torque varying. as the square,of the frequency. A 
similar behaviour in amplitude. variation appears to 
exist for the one-piston series with imperfect lubrica- 
tion. The third-order maximum amplitudes are also 
indicated in Fig. 19, but the values are not so clear 
as those of the second order, on account of their small 
magnitude. 





(T'o be continued.) 











record for the series Ml.4p with no rings (Fig. 12). | 
Similarly, the chain-dotted line from F to E is obtained| THE MEASUREMENT OF STREET 
by slowly decreasing the speed until resonance is again | SURFACE BRIGHTNESS 


reached. A period of deceleration follows any further | 
decrease in power. This general behaviour is most; Tue brightness of any point on a surface is not so 
marked with the very large amplitudes. |stable a quantity as the illumination and must be 
For similar portions of the records, representing | distinguished from it. It depends upon the amount of 
balanced conditions, the average speed of each revolu- | light reaching the surface, the directions from which 
tion of the shaft was calculated from the paper speed | that light comes, and is viewed, and the reflecting 
and cycle displacement. It is necessary to calculate | properties of the surface, which, in turn, vary with 
the paper speed throughout the entire roll, since varia- | the smoothness and dryness. It can be expressed as 
tions occur due to the clockwork drive and to diminution | the intensity (candle-power) emitted per unit area, 
in diameter of the roll of paper. The records show that |i.e., as candle-power per square inch or per square 
the shaft oscillations sometimes appear superimposed | centimetre, the latter unit being known as a “ stilb.” 
upon a low-frequency wave arising from the instrument | It can also be expressed as an equivalent illumination, 
itself. There is no possibility of the shaft oscillations | that is, by saying that the brightness is equal to that of 
being amplified by this surge, since the natural fre-| a perfectly matt object receiving a stated illumination 
quency of the instrument used is 58-5 vibrations per and having a reflection factor of 100 per cent. This 
minute and is well below the frequencies and running | unit is either called a “ lambert,” one-thousandth of 
speeds examined in the experiments. It is quite a| which is nearly equal to an equivalent foot-candle, or an 
simple matter to subtract the high-frequency shaft |‘ apostilb,”” which is equal to an equivalent metre- 
oscillations from the record. In order to determine | candle. 
the amplitude of any particular order of vibration,| Measurements of brightness are very useful on street- 
those due to all the other orders must be further | lighting installations, for they enable valuable con- 
subtracted from the record. Harmonic analysis of | clusions to be drawn as to the visibility and the best 
such small diagrams, traced by a pen having a radius| methods of improving it, even though the actual 
of 3yy in., working on a pivot, can only be done with | figures are not of high precision. These measurements can 
difficulty. Fortunately, in the present case the second | be made by matching the brightness of which the value 
and third orders are the only ones of any importance, | is required against a known brightness, and this is the 
and combination of these two ratios with different | method used in the brightness meter manufactured by 
phasing is a simple matter. Taking amplitude ratios | Messrs. The General Electric Company, Limited, Magnet 
for these orders, suggested by harmonic analysis of | House, Kingsway, London, W.C.2. 
some of the records, the vibration diagrams in the| This meter is a simple visual photometer, designed for 








vicinity of second order resonance with third order | street-lighting work and capable of giving readings within 
forcing, and vice versa, can be easily built up. By | + 20 per cent. It consists of a rectangular metal box | 
comparing the forms of such diagrams with those 


with a long horizontal window, through which the | 
drawn by the torsiogra»h together with the dead-| observer looks at the street. 
centre timing at the lower speeds where this operated, 
the phase angle was escimated to be 90 deg. at 
resonance. It was not possible to obtain the correct 
value either just above or below the speed for resonance, 


He then sees superimposed | 


“ effective’ brightness thus obtained has a large 
| effect on the determination of the visibility. It should 
|be noted that changes caused by variations in the 


curve of experimental amplitudes followed the theoretical | lighting equipment and in the character of the road 


surface may affect the conclusions drawn. 








CATALOGUES. 


Steel Plates, Joists and Sections.— Messrs. Dorman, Long 
and Company, Limited, Middlesbrough, have prepared 
an attractive book of dimensions of the plates, joists and 
sections they supply. All figures are in heavy type, and 
a thumb index is provided to ensure quick reference. 

Valves.—A folding card received from Messrs. Ismailia 
Valve Company, 17, Victoria-street, London, S8.W.1, 
provides information on the valves they make, such as 
flap. valves, penstock valves, reflux valves, full-bore 
stop valves, water taps, &c., distinctive features being 
illustrated. 

Pipe Joints —Two types of pipe joints, one of th: 
self-adjusting type to withstand the movements of the 
subsoil, and the other of thé mechanical lead joint type, 
making use of a pre-castJead joint ring, are the subjects 
of a folder received from Mesags, The Stanton Ironworks 
Company, Limited, near Nottingham. 

Cap Holders for Light Tubes.—The claims made by 
Messrs. The British Thomson-Houston Company, 
Limited; Crown House, Aldwych, London, W.C.2, for 
their C peg cap holder for use with Mazda light tubes, 
and for the shelf clip for use with the holder, are clearl; 
stated in a leaflet received from the firm. 

Superchargers for High-Speed Diesel Engines.—Leaflets 
received from Messrs. The Buchi Syndicate, 20, Salstrasse. 
Winterthur, Switzerland, afford information on super 
charger units for application to marine and stationary 
Diesel engines, illustrations being given of examples of 
engines to which they ha ve been applied. 

Light-Draught Vessels.—Messrs. J. 8. Watson (Gains- 
borough), Limited, Gainsborough, have issued a booklet 
of illustrations of the many types of light-draught vessels 
they build, comprising steam and motor t and 
lighters, petrol and oil-carrying barges, hopper barges, 
and fishing vessels, as well as such constructions as 
pontoons and tanks. 

Air-Break Switches and Draw-Out Metal-Clad Units.— 
Lists of their designs of these two important fields of 

wer distribution apparatus have been received from 
Messrs. Ferguson, Pailin, Limited, Higher Openshaw, 
Manchester, 11. The air-break switches are suitable fer 
up to 11,000 volts and 300 amperes, and the metal-clad 
units for up to 600 volts and up to 2,000 amperes. 


Steel-Plate Constructions.—To call attention to the large 
variety of steel-plate constructional products made by 
Messrs. Wilson ilermakers, Limited, Lilybank Works, 
London-road, Glasgow, E.1, this firm has published a 
booklet dealing with such examples made by them as 
pipe lines, steam accumulators, filter shells, creosoting 
cylinders, pitch stills, &c., as well as steam-raising plant. 


Wrought-Iron Pulleys.—A new catalogue of wrought- 
iron belt pulleys, with ordinary riveted arms or of the 
‘**Stanchion ” type, has been issued by Messrs. Douglas, 
Lawson and Company, Limited, Birstall, near Leeds. 
It contains information on the features of the firm’s 
standard productions, as well as valuable hints on their 
use. Lubricators, road wheels, sleeves, small pulleys and 
taper-cone designs are included. 


Steel,—The blast-furnace and Bessemer steel plant at 
the works of Messrs. Workington Iron and Steel Company, 
Workington, a branch of Messrs. The United Steel Com 
panies, Limited, 17, Westbourne-road, Sheffield, 10, is 
described, with many excellent illustrations, in a recently- 
published booklet. A new coking plant is in course of 
erection, and will use, like the previously-installed equip 
ment, coal from the company’s own mines. 

Centrifugal Pumps.—Attention is drawn, in a very 
attractive manner, to the characteristic features of the 
large split-casing centrifugal pumps, made by Messrs. 
Mather and Platt, Limited, Park Works, Manchester, 10, 
in a pamphlet recently published. Performance curves 
are given, as well as notes on the improvements of 
mechanical detail and hydraulic characteristics, that 
have been effected in the latest designs. 


Push-Button Starters.—Messrs. M. and C. Switchgear. 
Limited, Kelvinside Works, Kirkintilloch, Glasgow, in 








on the view a row of small spots of increasing brightness. | 
These spots are formed as patches of silvering on a nating-current push-button starter for straight-on 
glass slide, by reflection from a translucent window starting. Among the features claimed for it are the easily - 
which is illuminated by a small lamp so as to be brighter | renewable heavy copper-hinged contacts, having correct 


a recently-issued catalogue section, deal with their alter 


at one endthan the other. The value of the brightness | 
of the spots can be read off on ascale. Having selected | 
| the point on the road surface of which he desires the 
brightness, the observer looks at this point with one 
eye, at the same time moving the instrument until he 
finds a spot the brightness of which is as nearly as 
possible equal to that of the test point. The lamp | 


particularly with slow and irregular paper speeds, No 
great loss was incurred, however, as the essential 
features at resonance were given clearly. 

Further examination showed that the double ampli- 
tude at resonance for any particular order could be 
obtained by taking the mean of the maximum and 
minimum double amplitudes, This also applied above 


and below the critical speeds for both the second and | is supplied from a small dry battery through a variable | 
third orders. This simple procedure was adopted when | resistance, which can be adjusted for ranges of 0-2 
measuring the amplitude from the records. 


For the| to 0-8 equivalent foot-candles and 0-002 to 0-08 





rolling action, indirectly heated thermal trips on three 
phases, and separate conduit plates to facilitate wiring. 


Works and Laboratory Furnaces.—Electriec furnaces of 
many classes, for works as well as for experimental use, 
are dealt with in a new catalogue published by Messrs. 
Wild-Barfield Electric Furnaces, Limited, Elecfurn 
Works, North-road, Holloway, London, N.7. Many 
improvements, the results of experimental work and 
experience, have been embodied in the designs, and new 
types are standardised to meet the latest demands of 
industry. 
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THE SEWAGE TREATMENT SYSTEM | the river, and the available natural fall, the solution 


of the problems involved was easier than it might 
OF THE CITY OF MUNICH. | otherwise have been. The work of bringing into a 


THE sewage treatment system now in use at|single unified whole, all the existing sewers and 
Munich has been in steady operation long enough | of extending the system to all parts of the city, 
to prove its efficacy and its ability to meet all| was begun in 1921. The city numbers, at the 
requirements, which are as a matter of fact, | present time, 738,000 inhabitants, of whom 662,000 
somewhat exceptional. Before describing the/|are on the system, which serves an area of 12,000 
method of treatment it may be as well to give first | acres, having a length of mains reticulation of 
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in an emergency. A farm of some 600 acres was 
purchased about nine miles north of the city and 
near the left bank of the Isar, the main outfall being 
led to this point, where the sewage is treated in the 
manner to be described. 

A lay-out of the treatment plant is given in 
Fig. 1, which shows the main outfall from the city 
at the bottom. On reaching the point a the sewer 
changes into an open channel which is about 
100 m. long, leading to a catch-pit house }, in which 
are two grit-chambers. Between the sewer mouth 
and the catch-pits there is an overflow weir, to 
prevent the flooding of the treatment plant by a 
sudden flood. The overflow is led, as will be clear 
from Fig. 1, into the Isar, the dilution at such times 
as it is in operation being so considerable that this 
course is not objectionable. Actually, although 
the plant has been in operation for over four years, 
the overflow and by-pass, which are shown in Fig. 
15, Plate XLV, have not onee come into use, the 
main channel having proved sufficient for all 
occasions. 

The catch pit-house, the interior of which is 
shown in Fig. 16, Plate X LV, contains, as stated, two 
grit chambers about 30 ft. deep, alongside each other. 
Sluice gates are provided on the intake sides and 
a swinging gate on the discharge sides so that each 
chamber can be cut out and the two used alternately. 
The chambers are much wider than the open channel 
so that the flow is retarded, falling to 0-25 m. per 
second and all heavy material settles out. The 
pits have a capacity each of 220 cub. m. and when 
one is full the flow is transferred tothe other. The 
sand, etc., is removed by an electric grab, trans- 
ported by this to narrow gauge tipping wagons, and 
finally deposited some distance away in disused 





gravel pits. The grit chambers are protected by 
trashracks composed of bars 7 cm. apart. All 











~14:54- na 














































SS 


(6060.L.) 


500 km. It was decided 
to adopt the continual sys- 
tem, surface water and sew- 
© age being dealt with in the 


some general idea of the geographical and other 
conditions which had to be met when it was planned. 
The city of Munich is situated on a high and ex- 
tensive plateau, reaching in a southerly direction | sewers clean at all times. 

as far as the Alps, some 50 km. distant, and having| One of the special features of the case arises 
a natural fall from south to north of about 1 in 100.| from the large amount of sewage per head that 
The River Isar, rising in the Alps, flows through the | has to be dealt with. Whereas in ordinary towns 
city, the volume always being considerable and the | figures of 140-180 litres (31 to 40 gallons) are 
velocity high, even in the dry season. Like all |common, in Munich the figure is usually 392 litres, 
streams rising in mountainous districts it is subject | equivalent to a flow of 2-72 cub. m. per second in 
to periods of flood or high water, especially when | the main outfall. This is due mainly to the large 
the snow is melting rapidly. For centuries the | number of breweries in the city, which draw their 
whole of the city’s sewage was directed into the | water supplies from private wells, but discharge 
[sar, but with the greater expansion of population | their wastes into the public sewers. In order to be 
in recent years it became necessary to instal a/on the safe side, it was decided to allow treatment 
thoroughly modern and efficient system to meet | plant adequate for a flow of 3-6 cub. m. per second, 
requirements. With a very ample water supply in| and capable of dealing with as much as 12 cub. m. 


of the city into a main underground outfall sewer. 
The natural fall of 1 in 100 suffices to keep the 
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large matter intercepted at these points is removed 
by electric scrapers and dumped automatically 
into a sluicing channel by which it is carried away 
to the tipping wagons. Most of the material removed 
in this way from the sewage is inorganic and can 
be conveniently disposed of as described above. 
Beyond the catch pit house the sewage is taken 
direct to the sedimentation and digestion tanks 
marked c, Fig. 1. These are shown in the view 
reproduced in Fig. 17, Plate XLV. The tanks are 
divided into 16 units, each consisting of two sedi- 
mentation tanks, one sludge digestion tank, and an 
effluent chamber. A plan, cross and longitudinal 
sections of the tanks are shown in Figs. 2, 3 and 4. 
The sewage is divided up equally among the 16 units 
and is fed in the first place into the sedimentation 
tanks 0, which are 25 m. long and 5-5 m. wide, and 
have a depth of 5-9 m. There are thus 32 tanks 
into which the sewage is led by small channels p, the 
capacity being such that flow through the system 
occupies one hour. Below the sedimentation tanks, 
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which are hopper bottomed and have slots at 
the inverted apex, is a large sludge digestion tank q. 
Each of these has a width of 13-52 m. and a capacity 
of 1,440 cub. m., the total capacity of the tanks 
thus aggregating 23,000 cub. m. Sludge settling 
in the sedimentation tanks passes into the digestion 
tanks below, through the slots mentioned. About 
68 per cent. of the solids in the sewage are then 
separated out, the clear supernatant fluid overflowing 
into the effluent chambers r. These chambers are 
again arranged with slotted hopper-shaped bottoms, 
and any solids are allowed to sink into a bottom 
compartment. The sludge in this and also in the 
main digestion tank is given a ripening period of 
120 days, by which time thorough decay has been 
brought about and free sulphurated hydrogen has 
been removed. The 16 units are disposed in the 
form of a square in the centre of which is a sludge 
pumping station. Draw-off piping connects all the 
digestion chambers, etc., with a sump under the 
pumping station, the fall of | in 30 provided in 
all instances sufficing to feed the sludge from the 
tanks to this point. The sludge chambers’ roofs 
are formed partly of the sloping hopper bottoms 
of the contiguous sedimentation and _ effluent 
chambers and gas forming in the process of putri- 
fication rises into the upper parts s to be drawn off 
through gas hoods and ccllectors?. It is found from 
experiments with one unit that about 2-6 million 
cub. m. of gas can be produced from the whole 
installation per annum, or 4-5 cub. m. per head of 
population. The collectors are placed about 1 m. 
below the surface and the gas trapped led off by 
pipes to a gas pumping station d, Fig. 1. Each 
unit has its own gasometer by means of which the 
progress of the putrefaction of the sludge can be 
roughly gauged. Fig. 6 shows the gas collector 


over one of the digestion tanks. 
The gas pumping station is provided with three 
compressors with a daily capacity of 22,000 cub. m. 








EFFLUENT CHAMBER DURING CONSTRUCTION. 
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Fic. 6. Gas CoLLector over Digestion TANK, AND EFFLUENT CHANNEL. 














Fie. 7. AERATION CHANNEL. 
Actually the production amounts to about, trolled by manometers and the only attention 
5,000 cub. m. in winter and 11,000 cub. m. in| required is oiling and cleaning. Safety valves and 


summer, so that one machine is always in reserve. | alarm signals prevent the overloading of the plant, 
The gas is delivered to the city gasworks at Moosach, | and interruptions are registered. 

seven miles distant, and is mixed with coal gas, Returning to the sludge pumping system, the 
the mixture being subjected to the usual cleaning up| pump house in connection with this is provided, 
processes before delivery. The heating value varies | on the ground floor, with two 41 h.p. horizontal 
according to the season, between 6,400 and 7,200 | air compressors, and in the basement below there 
calories. The compressors are automatically con-/ are two tanks capable of withstanding a pressure of 
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6 atmospheres. Each has a capacity of 6 cub. m. 
In operation the tanks are alternately subjected to 
pressure and a vacuum. The air having been 
withdrawn from one, sludge is admitted from the 
sump below, and when the tank is full the action is 
automatically reversed by a float mechanism, the 
connection with the sump being closed, a cock to the 
pumping mains opened, and air pressure admitted. 
While the sludge in this tank is being discharged, 
sludge is being drawn into the other, the cycles 
being identical. 

The sludge discharged is pumped along a pipe 
175 mm. in diameter to the drying beds e, Fig. 1. 
There are 20 drying beds, each one being 570 sq. m. 
in area, the total thus being 11,400 sq. m. They 
contain a layer of fine gravel, 30 cm. thick, over 
which is a thin layer of sand. They are I m. deep. 
Owing to climatic conditions, the beds can only be 
used effectively between May and November, and 
to provide for the remainder of the year the pumping 
main is continued across the beds to a large silo. 
When conditions are adverse for natural drying, or 
the sedimentation tanks are congested, the sludge 
is pumped to this silo, loaded into wagons on a light 
railway, and carried away a distance of 10 miles to 
15 miles to be readily sold to small farmers and 
market gardeners. 

For dealing with the dried sludge from the beds, 
an electric bucket excavator, shown in Fig. 18, 
Plate XLV, is provided, travelling on rails alongside 
the lagoons. This machine is fitted with a 30 h.p. 
Diesel generator set. The machine travels down 
the bed, buckets removing the sludge and depositing 
it on a large circular platform on the excavator, 
from which it is delivered into lorries or the carts 
of purchasers from the neighbourhood, where it 
finds a ready sale. Alternatively, it is utilised on the 
municipal farm close by. 

The clear but still putrescent effluent from the 
sedimentation tanks is carried off by collector 










channels, which deliver into a wide open channel f, 
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Fig. 1, about 1 mile long. In this the normal flow 
is at the rate of 0-13 m. per second, which suffices 
to prevent deposits accumulating. It is next passed 
under the Isar by means of an inverted syphon, 
and continues in another open channel g. This 
is shown in Figs. 7 to 9. This basin is 500 m. 
long. It is laid out in S-form, partly to ensure a 
wide surface being exposed to aeration, and partly 
to secure a suitable gradient. When the flow is 
normally 2-9 cub. m. per second, the effluent covers 
only the shallow bottom in the channel f, while in 
the subsequent part g it passes along each limb in 
succession. When full to capacity, these two 
channels f and g hold 70,000 cub. m., so that they 
can act as compensating storage if required. At 
the end of the channel g there is a pumping station A 
containing three sets of electrically-driven double- 
rotary pumps. Each set can handle the normal 
flow, delivering against a head of 40 ft. This is 
sufficient to pump the effluent through a main a 
distance of 2 miles and deliver it at the top of a 
stand pipe supplying fish tanks and ponds shown at j. 
These constitute one of the most interesting features 
of the whole installation. 

The remaining part of the process consists of 
completing the biological treatment of the effluent, 
supplying in the course of this the food required by 
a large quantity of fish (rainbow trout and carp), 
and finally making use of the flow to generate 
power, before the effluent is turned in a purified 
state into the Isar, at a point some 55 km. distant, 
four power stations being erected at suitable points 
on the outfall canal before the junction of the latter 
with the river is reached. 

The fish farm is based on the principle that small 
particles of organic matter remaining in the clear 
effluent are assimilated and broken down by bacteria 
which multiply very rapidly, and themselves con- 
stitute food for numerous small forms of life, which 
in turn become the staple nourishment of the fish. 
The primary essentials are an abundant and unfailing 
supply of fresh water to mix with the effluent and 








an effective aeration process to encourage the 
absorption of oxygen. The proportion of fresh 
water to sewage should be at least 5:1, and the 
proportion of oxygen not less than 5 cc. per litre. 
If these conditions are maintained, the micro- 
organisms will flourish, absorbing and destroying 
all impurities, and providing the food for the com- 
pletion of the process. In such circumstances, the 
fish will suffer no ill-effects, although, as is well 
known, trout are most susceptible to any impurity. 

In this case the fresh water supply is drawn from 
the Isar, as shown in Fig. 1, by means of a large 
canal, both the river and canal being provided 
with regulating gates at this point. After flowing 
parallel with the river for some distance, the canal 
turns to the right (east) and at k is divided into two 
branches, 7 and m. These branches run parallel, 
about 600 m. apart, for a distance of about 5} miles, 
the whole of the intervening area, amounting to 
600 acres, being devoted to fish ponds. The branch / 
diminishes in size as the distance from k increases, 
finally terminating completely at the end of the 
pondage area. At the point & sluice gates are 
provided for regulating the flow in the branch J. 

Close to the bifurcation * the main from the 
pumping station / crosses the left-hand branch m 
by a reinforced concrete arch bridge to. the island 
site, and after through a valve house is 
continued along the whole length of the fish pond 
area parallel with the canal l. The latter is arranged 
throughout at a level of about 10 ft. above the 
island site, and the pumping main, which is 6 ft. 
in diameter, to begin with is reduced gradually in 
size until it is 4 in. only in diameter at the end of 
the pondage area. The island site is divided up 
into a large number of tanks or ponds, laid out as 
shown in Figs. 10 and 11, each being supplied 
with fresh dilution water from the canal J, by 
means of pipes laid through the intervening 
bank, and weirs. The sewage main is provided 
with vertical branches at corresponding intervals 
terminating in spray jets through which the effluent 
is forced at a pressure sufficient at times to throw 
the spray a distance of 25 ft. through the air, thus 
ensuring aeration and the absorption of an ample 
quantity of oxygen. The sprays are illustrated by 
Figs. 12 to 14, annexed, which are self-explanatory, 
The supply to the ponds is regulated so that 22 
hours are occupied in the passage through them, 
and in this stage purification is completed. 

The fish ponds vary in size from 15 acres to small 
breeding basins. They have natural earth bottoms 
and the growth of aquatic plants and grasses is 
encouraged, in order to assist in the purification 
process, It is not proposed to go into the details 
of the fish farm and breeding establishment, but 
the following brief survey will prove of interest. 
The whole of the stock is bred on the premises to 
avoid the introduction of disease. The small fry 
are removed year by year into larger tanks until 








at the end of the third year they are turned out 








682 


into the large ponds. In the winter they are placed 
in tanks 10 ft. deep to guard against freezing. They 
are sold when between 3 years and 4 years old, when 
they weigh about 3} lb. each. The production 
exceeds 10 cwt. per hectare (2} acres) of pond area, 
which is over three times the usual amount. In 
1933 the production disposed of amounted to 
125 tons. The fish are not provided at any time 
with artificial food, and a main difficulty is to 
prevent them’ becoming too fat on the abundant 
supplies, with a resultant retardation in growth. 
Channels are cut in the pond bottoms, draining 
towards the left-hand canal, and when the water 
is lowered in any pond the fish are collected together 
and are easily caught. A duck farm forms part 
of the establishment for the purpose of keeping 
down the growth of water plant and weeds. 

The water is drained off the ponds on the left- 
hand side into a channel, which joins the main 
left-hand canal at power house n. Both branches 
of the canal have the same capacity, viz., 36 cub. m. 
per second, the bottom width of each being 214 m. 
and the depth 3 m. ; the fall is 0-152 per cent. 

About half-way along the fish tanks is a tower 
in which there is a stand pipe reaching to a height 
of 20m. This maintains a constant pressure in the 
effluent main so that the sprays function properly. 
It functions also as a safety valve to the system, 
and an air valve permits of the escape of any 
accumulation of gas. 

The whole plant is largely automatic and is 
worked by two managers and 22 men. The fish 
ponds and tanks require no cleaning, any organic 
deposit becoming entirely destroyed in the cycle. 
The running expenses are consequently low. On the 
other hand, a considerable income is produced. 
For 1933 this worked out as follows :— 





125 tons of fish es . 11,2001 
8,000 ducklings rice hd 8501. 
30,000 cub. m. of dried sludge 1,3001. 
40,000 cub. m. of liquid sludge 1501. 
2,750,000 cub. m. of gas 5,5001. 

Total ... . £19,000 





The greater part of the water, except for evaporation 
losses, is recovered and made fit for further use for 
power generation. Analysis shows the final effluent 
returned from the ponds to the canal to be purer 
than the water supplied to the city for drinking 


purposes. 

Throughout the plant all unite will take care of 
at least twice the present normal flow of sewage. 
Mechanical plant is reduced to a minimum and 
what there is has been designed to be easily repair- 
able in case of accident. All has been installed in 
triplicate so that a breakdown of the system is 
well nigh impossible. Although no actual engineer- 
ing difficulties had to be contended with, nor 
complicated or novel plant installed, the whole 
system can be regarded as a model which many a 
city engineer would be only too glad to be able to 
reproduce. 


LITERATURE. 








—<-— 
The Operation of Motorship Auziliary Machinery, 
Volume II. y Jonw Lams. London: Charles 


Griffin and Company, Limited. [Price 12s. 6d. net.) 
In the first volume of this work. which was reviewed 
in ENGINEERING, vol. cxxxviii, page 375 (1934), the 
types of auxiliaries considered were principally those 
directly associated with the main propelling mach- 
inery, navigation, and the handling of cargo in motor 
ships. In this second volume the survey of main- 
engine auxiliaries is completed in chapters dealing 
with waste-heat recovery and the operation of recip- 
rocating and rotary pumps, together with notes on 
pipe arrangements connected to them. As sup- 
plementary oil-burning equipment is frequently 
fitted te waste-heat boilers in motorships, an 
opening chapter is devoted to liquid-fuel firing and 
the general principles of boiler management. Steam 
engines for driving auxiliary machinery, evaporating 
and condensing plant, feed-water heaters, &c., are 
also treated at sufficient length to meet the require- 
ments of motorship engineers, and a separate 
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chapter on refrigeration contains the essentials 
necessary for the operation of the chief types of 
both CO, and ammonia machines. 

Navigating appliances are discussed in two 
chapters, one dealing with ships’ telegraphs, whistles, 
helm indicators and similar instruments, and the 
other with the gyro-stabiliser, gyro-compass, and 
gyro-pilot. Telephones, the care of electric bat- 
teries, and the testing and maintenance of electrical 
circuits in general, receive attention, and a final 
chapter on miscellaneous accessories contains notes 
on tank gauges, oil separators, oil coolers, silencers, 
and fire-extinguishing appliances. The practical 
character of the first volume is maintained in the 
second, and the point is not overlooked that most 
operating engineers are concerned with machinery 
that has passed its first youth. With few excep- 
tions, each item is illustrated, but line diagrams 
would have been more helpful than some of the 
half-tone blocks from manufacturers’ catalogues. 

To say that the complete work should be especially 
useful to those preparing for Board of Trade exami- 
nations is not to categorise it as a mere “ cram 
book’; the scope and probable utility are much 
wider. There are indications, however, that the 
author has not always been certain whether to 
write for the examination candidate or for the 
passed motorship engineer. The variety of plant 
comprehended by the title is such that some omis- 
sions are inevitable, and perhaps a majority of 
readers, in the author’s place, would have made a 
different selection under one heading or another. 
For example, there are several successful torsion- 
meters besides the single type described. Some 
might hold that torsionmeters, more usually asso- 
ciated with turbine machinery, could safely be 
ignored entirely, and the space devoted to thrust- 
measuring devices. An examinee might be required 
to show some knowledge of both appliances, but a 
sea-going engineer could spend years in motorships 
without encountering either, or needing to refer to 
the three and a half pages appropriated to the - 
stabiliser. The preface observes that the rati 
engineer is chiefly concerned with “ machines in 
general use,”’ but the dividing line between these 
and the “ gadget” is not always easy to locate. 
On the whole, hewever, there is little fault to find 
with the selection. 





Resistance of Materials. By Proressor F. B. SEeEty, 
M.8. London: Chapman and Hall, Limited. [Price 
18s. 6d. net.) 

Tue subject of the strength of materials gradually 
merges into that of the theory of structures, so that 
a knowledge of the latter implies an acquaintance 
with the former, and both subjects go to form the 
basis of the principles of machine design. For 
this reason, works dealing with the strength of 
materials should be arranged along broad lines, 
since the matter is of equal importance to those 
engaged in the drawing offices of both civil and 
mechanical engineers. An author is thus enabled 
to draw upon a wide range of examples as illustra- 
tions of the application of the theory to specified 
problems of design. In addition, there are other 
ways in which a writer on the subject can show 
originality, as for instance, by utilising the avail- 
able information obtained by investigators into the 
related subject of the fatigue of metals. Atten- 
tion should also be given to the improved methods 
of analysis for the examination of complex struc- 
tures, since the original accounts of these are 
frequently hidden away in the proceedings of 
various engineering institutions. 

This point of view is exemplified in Professor 
Seely’s book, and particularly so in his commendable 
treatment of the beam theory, which occupies about 
one-quarter of the volume. The work is divided 
into two parts, the first of which may be said to 
cover the requirements for the membership examina- 
tions of our senior engineering institutions. The 
second part is devoted to the more advanced 
problems, such as are presented by curved beams, 
the deflection of flat plates, and the strength of 
cylinders having relatively thick walls. A useful 
collection of examples, exceeding 500 in number, 
forms an attractive characteristic of the study, 
which is essentially of a practical kind throughout 
the work. 
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It is not always easy to decide how far to proceed 
in dealing with the advanced part of a subject, 
apart, of course, from writing a book to satisfy a 
given syllabus. In this connection, while th 
short chapter on the twisting of bars having non 
circular sections may be sufficient in the analytical) 
sense, the chapter would doubtless have been 
greatly enhanced in value had it included a descrip 
tion of the soap-film experimental method of 
investigating the problem. The procedure is of 
considerable service in practice, and it incidental], 
affords an excellent illustration of the fact that a 
theoretical treatment not infrequently brings unde: 
one heading subjects that are otherwise remotely 
interrelated. This well-arranged work should be of 
particular value to those studying the subject with- 
out the aid of a teacher, and to engineers wishing to 
refresh a knowledge of the fundamental ideas on 
machine construction. 


Factory Administration in Practice. By W. J. Hiscox 
Second edition by Joun R. Price. London: Si: 
Isaac Pitman and Sons, Limited. [Price 8s. 6d. net.| 

In this book, which is in its second edition, the 
author deals with the various functions, other than 
costing, necessary to the running of a works. It 
covers sales, drawing office, planning, rate fixing, 
progress (including “chasing’’), transport, pur- 
chasing and storekeeping. Each of these is treated 
at length, progress, from different angles, being 
given six chapters. While much that is in the book 
will be found acceptable, the reader may wonder, 
at times, whether the subject matter is adminis- 
tration from the functional or personal point of 
view. Strictly speaking, administration is a non- 
personal matter and works are likely to be soundly 
administered accordingly as the man in charge is 
well-informed and efficient. Inefficiency, however, 
is a personal matter. 

The wisdom of opening the subject of adminis- 
tration by an extended reference to reorganisation 
may be questioned, as well as the soundness of 
some of the arguments the author advances. In 
one place he states: ‘‘ it may be assumed, therefore, 
that the manager, recognising the pressing need for 
reorganisation, engages a man whose past experience 
and record eminently fit him for the task to be 
taken in hand.”” On another page, however, he 
asserts that ‘‘ the average manager requires a lot of 
convincing, especially when the organiser ruthlessly 
condemns methods which, up to that time, had been 
regarded as a sort of fetish by the manager . . . many 
managers cling obstinately to the belief that obsolete 
methods can be made to fit in with modern condi- 
tions.” Apparently, therefore, the manager, after 
having had the sense to call in the services of an 
organiser, rather inconsistently adopts an attitude 
likely to neutralise his efforts. The best organiser, 
to our mind, would be one endowed with tact 
rather than characterised by ruthlessness. 

“* Progress ”’ is dealt with, in one way or another, 
in six chapters. The author states that the progress 
system originated in America and is ‘‘ being adopted 
in almost every class of engineering factory in the 
country.” The need to “ progress ’’ work, however, 
is but the logical result of the universal special- 
isation which followed the decentralisation of plant. 
At one time the whole of the machining and 
fitting was done under the one foreman, as is 
still the case in small works. He knew his delivery 
dates, his assembly requirements, and components 
were put in hand to be ready as required. When, 
however, machines of one class, such as capstans, 
milling machines, &c., were put together under the 
supervision of experts, the assembly requirements 
would not be known to the foremen of the various 
machining departments and, to avoid the cost 
and confusion of each assembly foreman “ chasing * 
his own components, a new department was brought 
into being, whose business it was to see that com- 
ponent orders were placed and the order in which 
manufacture was to be proceeded with indicated. 
Thus, the existence of a progress department is the 
logical outcome of a manufacturing policy and 
does not result from the inefficiency of the mechanic 
who handled matters with which “ he was but imper- 
fectly acquainted,’ It is to be noted that the autho: 
considers that the “chaser” is “a very useful 





individual . . . and well worthy of his place in 
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the factory organisation.”’ In some works, the chaser 
is rather looked upon as a man whose task it is 
to try to overcome progress department failures. 
The position and function of the progress man are 
stated as follows :—He is ‘the business man—a 
man expert in the art of orgenisation and adminis- 
tration.” His duty is to “‘ make the pace and con- 
vince the mechanic that still more can be done.” 
Under present conditions, the progress department 
fills a definite place, and properly done, its work is 
an asset. If inefficiently performed, as it some- 
times is, the progress man becomes a nuisance as 
well as a failure ; he can but chase. 

The author appears to adopt the attitude that the 
works manager is likely not to know his job, and 
adds, “generally speaking, the mechanic or the 
engineer has very little aptitude for business.” 
The idea seems to be that efficiency is the prerogative 
of the progress man alone, although no indication 
is given as to how this non-technical man becomes 
an expert ; nor does it seem to be very clear what 
his duties really are. For example, it is stated 
on page 109 that “ distribution of work is not the 
progress man’s responsibility, but on the next page 
the reader is told that “‘one method of dealing 
with the distribution of work is for the progress 
man to arrange for three jobs always to be available 
for each machine.” Such apparent contradictions 
will not be expected to leave readers with a very 
clear idea of the subject. 


Crushers for Stone and Ore. 
London: Mining Publications Limited. 
net.] 

THe crushing of rock constitutes one of the funda- 

mental, although less obvious, processes upon which 

civilisation and progress have been built. Broadly 
speaking the object of rock breaking may be said 
to be twofold. On the one hand mineral bearing 
rock or ere must first be crushed before it can be 
treated for the extraction of its economically valu- 
able constituents; on the other hand, when the 
tendrils and arteries of civilisation, roads and rail- 
ways, reach forward into undeveloped lands large 
quantities of stone, crushed to a definite size are 
required for their construction. It is in these 
circumstances that particular importance must be 
attached to the selection of the right type of plant 
in the first instance, since being often at a great 
distance from the factory, remote from large centres 
of population and the resources associated therewith, 

alterations and repairs or replacements become a 

serious factor and may be a source of great expense. 
It is necessary, therefore, that crushing machinery 

shall not only be fully capable of coping with the 
work, but also able to stand up to the particularly 
arduous duty and rough handling to which this class 
of machinery, perhaps more than any other, is 
exposed. It follows that those engineers respon- 
sible for ordering crushing plant and those in charge 
of it should be thoroughly acquainted with the 
principles of design of machines, and thus be in a 
position to appreciate not only the capabilities, 
but also the limitations of the various types avail- 
able. A general exposition of the numerous types 
of crushing machinery in use at the present day, 
such as has been made by Mr. Miller, cannot fail to 
prove of great utility. Mr. Miller’s long personal 
experience as engineer in charge of the crushing- 
machinery department of Messrs. Hadfields, Limited, 

Sheffield, has provided him with unusual qualifica- 

tions for the task. The introduction to this useful 

volume, very appropriately, has been written by Sir 

Robert Hadfield, F.R.S., whose discovery of manga- 

nese steel contributed so much to the improve- 

ment and efficiency of crushing machinery. As is 
well known, Hadfield’s manganese steel possesses 
the valuable property of becoming harder when 
deformed. The hard-wearing properties of this 
material make it invaluable in the peculiarly gruel- 
ling conditions prevalent in the process of crushing. 

In selecting a crusher a number of factors have 
to be taken into account, including such, for example, 
as first cost, suitability for work required, main- 
tenance and power costs, space required for installa- 
tion, and extent of foundations. The machine which 
is lowest in initial cost will not necessarily be the 
cheapest in the long run. Cost of transport, instal- 
lation, and maintenance costs may easily outweigh 
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the apparent advantage of low purchase price. 
Again, much depends on the nature of the material 
to be crushed, and much trouble may be experienced 
as the result of an unfortunate selection in the type 
of machine. For example, some friable materials 
and some of the harder stones and ores may be 
associated or coated with clay, and thus liable to 
clog up in reciprocating machines, In such cases, 
and also with slippery or earthy materials, the single- 
roll crusher may prove more satisfactory. In 
general the breaking-down ratio in one operation 
should not exceed 6:1, and it is usually more 
economical and sounder practice to reduce the 
material in stages, a different type of machine often 
proving more suitable for the secondary crushing 
and again for the fine grinding required in treating 
ores. Whilst jaw crushers and gyratory crushers 
are described at considerable length, the merits of 
crushing rolls, single-roll crushers, disc crushers, 
and swing-hammer crushers are by no means over- 
looked. The work is well illustrated and contains 
much authoritative information and advice to users 
of crushing machinery. It will be remembered that 
a good deal of interesting information on this 
general subject was embodied by Mr. Miller in a 
paper read in November of last year before the 
Institution of Civil Engineers. 








THE MECHANICS AND SOUND DIVI- 
SION OF THE UNITED STATES 
BUREAU OF STANDARDS. 

(Concluded from page 655.) 

Strength of Columns with Ends Restrained.—The 
strength of a column depends, among other things, 
on the fixation of the ends, that is on whether the 
ends are free to rotate as the column bends or are 
prevented from doing so. The strength of a long 
column with completely fixed ends under some 
conditions is four times that of the same column 
with ends free to rotate. For partially-fixed ends 
the strength would lie between the values for 
freely-supported ends and perfectly fixed ends. 
Compression members in riveted or in welded 
structures are columns with restrained ends, and it 
is desirable to estimate the strength of such members 
accurately, particularly in aircraft where safety is 
essential on the one hand, but lightness is important 
for economic reasons. The members must be made 
strong enough to carry the loads which will come 
upon them, but any unnecessary strength is paid for 
by a reduction in the number of passengers, the 
amount ef freight or, in the case of military aero- 
planes, in the fuel, armament, and munitions which 
can be carried. About 200 columns of various 
materials have been tested with different end 
conditions, and a theory has been extended to apply 
to the design of such members in actual structures. 
The theory has been corroborated by applying it 
to a test of an aeroplane fuselage. This fuselage 
was designed by conventional methods, according 
to which a certain member should have failed in the 
test. In fact, however, another member failed, 
although the fuselage carried its design load. 
When the newly-developed theory was applied to 
the analysis of the test, it was found that, according 
to this theory, when the member which actually 
failed was on the point of failure, all the other 
members had reserve strength; it would, in fact, 
have been possible to lighten the construction 
without weakening it. The work of the Bureau, 
which has been conducted in co-operation with the 
Bureau of Aeronautics, Navy Department, is an 
important step towards improvement in this 
direction. Fig. 4, page 692, illustrates a static test 
of an aeroplane fuselage, the lower longerons of 
which have failed by buckling. 

Welded Aircraft Joints—In modern aircraft, con- 
siderable use is made of welding to join tubular 
members to form the framework of the wings and 
fuselage. Since welding is a process greatly depen- 
dent on the skill of the welder, and since adequate 
strength must be obtained with the lightest possible 
weight, it is important to know as accurately as 
possible what strength may be expected when the 
welding is conducted under ordinary manufacturing 
conditions. A few years ago, the Bureau, with the 
co-operation and financial assistance of the National 
Advisory Committee for Aeronautics, conducted 


a series of tests of welded joints. If welded struc- 
tures are to be safe, it is necessary to have definite 
procedure specifications, or standards of practice, 
and to employ only welders who have demonstrated 
by tests that they can work in accordance with 
these specifications. For this reason, the welds 
were made under procedure specifications of the 
American Bureau of Welding, the welder complied 
with the qualification tests of these procedure 
specifications, and the actual welding was done in 
the presence of a supervisor. The results of these 
tests were published as Technical Report 348 of the 
National Advisory Committee for Aeronautics. 

During the past year, the experimental work on 
a second series of joints was completed. Additional 
tests were made on joints reinforced by inserted 
gusset plates, and on joints made with low carbon 
welds, chremium-molybdenum welds, and the new 
“* carburising flux” welds. Tests were also made on 
joints in comparatively thin-walled chromium- 
molybdenum tubing. Joints were tested in both 
the heat-treated and “‘ as welded” condition. The 
first series of tests had shown that inserted gusset 
plates were the most satisfactory way of strengthen- 
ing a joint. The additional tests of the second 
series showed that joints of this type could be 
improved by cutting out the portion of the plate 
between the intersecting tubes. Tee and lattice 
joints in thin-walled tubing, 1-5 in. diameter by 
0-020 in. thick, were found to have somewhat 
lower strengths than joints in tubing of greater wall 
thickness because of failure by local buckling. In 
welding the thin-walled tubing, only the recently- 
developed “ carburising flux” process was found 
to produce joints free from cracks. The magnetic 
powder inspection was used to detect cracks in 
the joints and flaws in the tubing. In general, the 
Tee and lattice joints which were heat-treated 
showed an increase in strength in almost the same 
proportion that the base metal was increased in 
strength. 

Artificial Stream-Control Weirs.—A number of 
concrete stream-control weirs have been tested for 
the U.S. Geological Survey. These are low weirs 
which are built across non-navigable streams at the 
gauging stations established by the Survey in order 
to obtain continuous records of stream flow. The 
purpose of building a control weir at a gauging 
station is to provide a fixed cross-section not subject 
to change, like the natural stream bed. Sections 
of a number of the control weirs developed by 
the Survey were tested in the 12-ft. wide flume 
of the hydraulic laboratory, as shown in Fig. 5, 
page 692, the discharge in this case being 15-8 
cusecs. Each weir was calibrated; that is, the 
depths of water upstream from the weir were 
measured for known rates of flow over the crest. 
This was done first with the downstream level 
(tailwater) so low that this water level exerted no 
damming-up effect (backwater) on the upstream 
water level (headwater). Later, similar calibration 
curves for each weir were obtained with different 
degrees of submergence (tailwater higher than the 
lowest point of the weir crest). When the weir is 
submerged, the headwater corresponding to any 
given flow is raised above the level that would exist 
when there is no submergence. It is important to 
know the effect of submergence on these weirs, 
since they are frequently submerged in time of 
flood. Furthermore, such weirs are occasionally 
built near the mouths of streams flowing into the 
ocean, with their crests at such low elevations that 
they are submerged at high tide. The results of 
these tests have enabled the Geological Survey to 
select a few of the numerous weirs studied as the 
best adapted to their use. 

Friction Loss in Pipe Bends.—Large pipe line® 
are used in.connection with irrigation, hydro-electric 
power, and water-supply projects, many of which 
are designed and constructed under the direction of 
the United States Bureau of Reclamation and other 
Government agencies. The efficient design of these 
pipe lines requires a knowledge of losses at bends 
in the pipe. The available experimental data are 
for pipes of small diameters, and there are great 
discrepancies between the results of different ob- 
servers. Engineers find it necessary to use conser- 








vatively high estimates for bend losses, so that 
frequently the pipe lines are larger than necessary. 
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THE DEMOLITION OF WATERLOO BRIDGE. 


MESSRS. RENDEL, PALMER AND TRITTON, CONSULTING ENGINEERS, AND MR. T. P. FRANK, CHIEF ENGINEER, L.C.C. 








reinforced concrete pedestals were constructed over 
each pier, as shown in the sketch, Fig. 1, opposite and 
on these two gantries were built, as indicated in the 
same diagram. These gantries each consisted of four 
steel trusses per span, and were designed so that they 
could be dismantled by cantilevering back when 
the arches had been removed. It will be noticed 
that the gantries are not carried over the centre arch, 
which was supported from below, as it had been for 
many years. This arch also carried specially adjusted 
loads to conform to its distorted shape. When the 
gantries had been nearly completed, 5-in. holes were 
drilled vertically downwards through the arches, 
and 32 suspension bars were hung vertically from 
the trusses over each span, except No. 5, so that 
they protruded through the arch masonry. In all, 
nearly 450 vertical and inclined holes were drilled. 
Centring. consisting of thin steel plating fixed to 
cross members carried on steel ribs, and shaped to 
the curve of each arch, was then erected on a pontoon. 
This work was divided into seven panels of convenient 
size at each span. On the completion of this centring, 
the pontoon was floated under the arch and lifted into 
position by cranes, being finally attached to the 
suspension bars. Each panel of centring was also 
joined to the adjacent panel by hinges. Illustrations 
of one of the gantries from below are given in Figs. 5 
and 6, Plate XLVI, while Figs. 3 and 4 on the same 
Plate give closer views of the suspension bars and 
of the method of attaching them to the underside of 
the gantry. 

Special arrangements were necessary for supporting 
the gantries on the abutments, as the upper courses of 
the masonry in the latter were inclined to the hori- 
zontal, and would have been likely to fail by sliding, if 
subjected to heavy vertical loads when the arches were 
no longer acting. To overcome this difficulty, the 
gantry over the Middlesex abutment was carried on 
four reinforced concrete columns. These columns 
were constructed in shafts drilled vertically into the 
masonry to a depth of about 35 ft., where the courses 
were horizontal. They were then fixed at their lower 
ends, so as to withstand the effect of the sloping courses 
by cantilever action after the arch had been removed. 





EMBANKMENT ARCH AND CENTRING. 
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At the Surrey side, on the other hand, the effect 
of the sloping courses was counteracted by buttressing 
the face of the abutment with a mass of concrete, which 
was carried on inclined piles driven into the foreshore. 

As the gantry and centring, which weighed about 
200 tons per span, and part of the heavy arch masonry, 
weighing about 600 tons, had to be carried on the 
unbuttressed piers alone when the arches had been 
demolished, the masonry of the piers was examined by 
boring vertical holes, into which illuminated mirrors 
were lowered. The condition was found to be good, 
only a few small voids having to be filled with cement. 

The steel centring at No. 1 arch, which spans 
Victoria-embankment, can be seen in Fig.7, above. It 
was designed so that during its erection and the subse- 
quent demolition operations, sufficient headroom was 
available for trams and ’buses and the road traffic could 
be maintained. Pedestrians were protected by timber 
covered ways, which are also visible in our illustration, 
The centring in this case consisted of six steel girders. 
with the necessary cross beams and plating, and was 
suspended in the same way as on the river arches, 
These six girders were constructed on the old bridge, 
and were lowered in succession over the side of the 
arch on to timber runways. These runways were 
designed to hold the girders at the proper height to 
clear the traffic, and extended under the arch parallel 
to the Embankment kerb lines, as can also be seen 
in Fig. 7. They were also arranged to cause a mini- 
mum of interference with the carriageway. As regards 
erection, two of the girders were lowered on to the 
runways and spaced the proper distance apart. The 
cross-beams and steel plating were then added, and 
the unit thus formed was moved under the arch 
sufficiently far to enable a third girder to be lowered 
on to the runway. The cross beams and plating 
were then added to this girder, and the process repeated 
until the whole of the centring was complete and in 
position. The centring was next raised by jacks 
until it made contact with the arch masonry, and 
could be attached to the suspension bars. Any spaces 
between the underside of the masonry and the centring 
were filled in with sand. As the arch stones adjacent 
to the piers were dismantled with the latter, in the 











way described below, these stones were supported by 
timber baulks secured to anchorages within the upper 
portion of the piers by inclined rods. A view of one 
of these anchorages is given in Fig. 3, and they can be 
seen also in Fig. 6. 

As a protection against masonry spalling off and 
falling on to the Embankment during the drilling of 
the holes for the suspension bars, a ceiling was pro- 
vided by erecting No. 6 girder in advance of No. 1 
girder, and connecting them by a timber floor. When 
the centring was worked in above the traffic in stages, 
as already described, the temporary ceiling came 
successively under the lines of holes, so that drilling 
could be effected in safety. When No. 6 girder 
emerged from the far side of the arch, it was lifted 
by cranes over the gantry and lowered again on the 
runway for erection in its proper place. 

A further piece of preliminary work was the elimina- 
tion of the arching effect caused by the distortion and 
— ey of the joints between the arch stones on 
Nos. 5 and 6 spans. This effect was counteracted 
and normal arch action induced by cutting vertical 
chases in the upper portions of the masonry adjacent 
to No. 5 pier and filling the open joints between the 
arch stones with lead. 

When the suspending centring was in position at 
the beginning of June last, demolition of the arches 
themselves was begun simultaneously and uniformly 
at each arch. ‘For this purpose, each arch was treated 
in three longitudinal strips, the stones in the two outer 
strips, each of which was 16 ft. wide, being removed 
by nibbling from the keystone towards each pier. 
The keystones and certain other stones had, however, 
to be cut out before they could be removed, as they 
were bonded to the adjacent work. Fig. 4 shows this 
work in progress on No. 2 arch, at a time when the 
two outer strips had been nearly removed. During 
this stage, the suspended centring was only carrying 
the weight of such stones as had been loosened, and 
were about to be lifted out. After the removal of the 
outer strips, the middle strip remained as a narrow 
arch about 12 ft. wide, whose weight was transferred 
to the suspended centring and overhead gantry by 
putting the bars under the inner pair of gantry girders 
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under tension. Hydraulic jacks, installed in special 
stirrups at each of the suspension points, were used for 
this purpose. As a result, the gantry girders were 
deflected nearly 1} in. The load was thus transformed 
from arch thrust to suspended load without jar or 
dynamic action, and any danger of the structure 
collapsing as a whole was removed. 

During the removal of the remaining arch stones, 
which was the next operation to be carried out, the 
deflection of the gantry girders was maintained by 
stacking voussoirs on the middle portion of the suspend- 
ed centring, as shown in Fig. 6, Plate XLVI. The 
removal of the arches in this way has now been com- 
pleted, as shown in Figs, 2, page 685, and 7, Plate XLVI. 
The steel centring, which was dismantled and lowered 
on to barges, has also been entirely taken down, and 
a start has also been made on the removal of the 
gantries. 

The final stage in the work, which has now been 
entered upon, will consist of the demolition of each 
pier and its foundations. For this purpose stagings 
are being built in the river, as shown in Fig. 6, Plate 
XLVI, while later on steel sheet-pile cofferdams will 
be erected, so that the foundations can be attended 
to. This work will be arranged so as to cause a mini- 
mum of interference with river traffic, and will, it is 
hoped, be finished in about twelve months’ time. 

n conclusion it should be mentioned that the 
work is being carried out by Messrs. Sir William Arrol 
and Company, Limited, Glasgow, under the supervision 
of Messrs, Rendel, Palmer and Tritton, MM.Inst.C.E., 
55, Broadway, London, 8.W., the appointed engineers 
to the London County Council, in collaboration with 
Mr, T. Peirson Frank, M.Inst.C.E., the Council’s Chief 
Engineer. 








THE DEVELOPMENT OF LOW- 
MELTING POINT SOLDERS. 


Durino the past few years there has been developed 
an important series of solders of relatively low melting 
points, which may be said to range from as low as 
250 deg. C. to about 550 deg. C. The need for such 
solders has long been felt in the electrical and in other 
industries, as they bridge the somewhat wide gap 
between the ordinary tin-lead soft solders, melting at 
185 deg. C., or thereabouts, on the one hand, and the 
most fusible of the silver solders, melting at about 
620 deg. C., on the other. To fill this important gap in 
the range of solders available for industrial purposes, 


Composition Solidus. Liquidus. | 
Melting Flow | Cold Working Properties. 
| | Point. Point. ( Rolling.) 
Silver. Cadmium, | Zine. tin, | Copper Deg. C Deg. C. 
' 

Per cent Per cent Per cent Per cent Per cent 

20 0 50 . | 215 420 } in. to 0-03 in. without 

annealing. 

° 734 16-6 | 250 320 50 per cent. reduction. 

1 70 15 | 270 399 50 per cent. reduction. 

20 66 14 | | 340 | 455 Brittle. 

20 oO | 30 | | 345 520 50 per cent. reduction, but 

. cracks on edges. 
0 ' 6-0 40 | 365 430 Brittle. 
BT) 30 40 460 570 50 per cent. reduction, but 
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to be considered in determining the composition of low- 
melting solders is that mixtures of metals seldom melt 
at one definite temperature, but rather through a range 
of temperature of longer or shorter duration, and the 
| length of this so-called pasty stage between the solidus 
and liquidus temperatures is of importance in all alloys 
to be used for jointing purposes. For instance, in the 
case of plumbers’ solder, which contains about 67 per 
cent. of lead, the range of solidification is nearly 70 deg. 
C., which allows the plumber to make his well-known 
“wiped ” joint. Such long temperature ranges, how- 
ever, are not desirable in most solder alloys. In general 
jointing practice the term melting point usually means 
the solidus, or temperature at which the solder just 
becomes liquid. In reality, however, the liquidus, or 
temperature at which the solder is entirely liquid is the 
more important, as it is only when the solder is quite 
fluid that it is capable of flowing freely and making a 
good joint. For this reason the “flow point,” or 
liquidus temperature, is not infrequently given as well 
as the melting point to indicate the fusibility of any 
particular solder. 

One class of low-melting solders which has recently 
become available and constitutes an improvement on 
the ordinary soft solders consists of tin with from 5 per 
cent to 20 per cent., of silver, these alloys having very 
low-melting points, ranging from 300 deg. C., to 400 
deg. C. Silver alloys readily with tin giving solders 
that are silver-white in colour, and possess moderate 
strength. The accepted equilibrium diagram of this 
system was published in 1926 by Murphy*, who modi- 
fied the earlier one by Petrenko. The work of Murphy, 
verified by others, has shown that the compound 
Ag,Sn, containing silver 73-15, and tin 26-85, which 
constitutes the y constituent of the silver-tin system, 
forms a eutectic with tin. This eutectic occurs with 
3-5 per cent. of silver and melts at a temperature of 
221 deg. C., or 11 deg. below the melting point of 
tin. The addition of silver beyond the eutectic 
composition raises the melting point of the alloy ; 
thus, with 5 per cent. silver the melting point 
is about 260 deg. C., with 10 per cent. silver, 
298 deg. C., and with 20 per cent. silver 370 deg. C. 
The alloys containing up to 20 per cent. silver are 
malleable, and with proper treatment can be fabricated 
into all the desired forms for soldering purposes. In 
some cases the melting point can be still further lowered, 
and the strength of the solder increased by a small 
addition of some third metal. The addition of silver 





Taste I.—Exprermentat Low-Mettine Port Sitver SoLpers. 


to tin causes a gradual increase in tensile strength, 


cracks on edges. 





consideration must be given to other factors beside | 


ready fusibility. It is very desirable that when fused 
they should flow readily and give strong joints which 
will resist vibration and shock, even at relatively high 
temperatures, and have a reasonable resistance to 
corrosive influences. The strength of the joint at 
abnormally low temperatures is also an important 
consideration in some cases, and, in others, the colour 
of the joint is not altogether a negligible factor. In the 
commercial preparation of these low-melting solders it 
has been necessary to depart from the usual con- 
stituents of silver solders, namely, silver, copper and 
zinc, the melting points of which range from about 
620 deg. C. to 850 deg. C. The alloy of lowest 
melting point possible with combinations of these 
three metals is that consisting of zinc, 90 per cent., 
silver 7-5 per cent., and copper 2-5 per cent., the 
liquidus temperature of which is 515 deg. C. The 
binary alloy of zinc, 90 per cent., and silver, 10 per 
cent., has the still lower liquidus temperature of 501 
deg. C. Unfortunately, alloys of such high zine content 
are more or less brittle, and do not form suitable 
solders. 

In these circumstances attention has not unnaturally 
been given in the first place to alloys in whic 
the metals of low melting point, such as tin (232 deg. C.), 
cadmium, (321 deg. C.) lead (327 deg. C.), zine (419 
deg. C.), are prominent constituents. Silver, which 





melts at 961 deg. C., also enters into their composition 
as it confers useful properties, the chief of which are 
increased strength and resistance to corrosion, as well 
as increased electrical conductivity. 








but no exact data are available for the alloys under 
discussion used as solders. The strength of the joints 
made with these solders is, however, greater than those 
made with most of the ordinary tin-lead soft solders. 
Attention has also been given to the lead-silver 
system for soldering purposes, more especially the 
alloys in the region of the eutectic which contains 
2-5 per cent. of silver, solidifies at 303 deg. C., and is 
perfectly fluid at about 375 deg. C. As an example of 
this type of solder the following has been advocated :t 
lead, 97-25 per cent.; silver, 2-5 per cent.; and 
copper, 0-25 per cent., which is merely the eutectic 
composition with the addition of a little copper to 
increase the strength. It has a solidification range 
between 349 deg. C. and 303 deg. C., and hence does 
not soften like ordinary soft solders below 160 deg. C. 
Ternary alloys of silver with cadmium and zinc have 
also received attention with a view to their application 
as low-melting solders. The only available experi- 
mental work on such solders is that published by Leach 
in 1930.{ The various alloys experimented with were 
ternary compositions consisting of silver alloyed with 
cadmium and zinc, cadmium and tin, and also zinc 
and tin. Respecting the binary systems involved it 
need only be stated that the eutectic of the cadmium-tin 
system contains 72 per cent. of tin, and 28 per cent. of 
cadmium and melts at 177 deg. C.; that of the cad- 


* Journ. Inst. Met., vol. 35, p. 107 (1926). 
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mium-zine system contains 83 per cent. of cadmium 
and 17 per cent. of zinc, and melts at 263 deg. C., 
whilst that of the zinc-tin system containing 92 per 
cent. of tin and 8 per cent. of zinc and melts at 192 deg. C 
Silver alloys readily with tin, cadmium and zinc, but. 
the percentage added has to be controlled, as in certain 
proportions brittle compounds are formed which prevent 
the rolling of the solder. The comparatively high 
melting point of silver, viz., 961 deg. C., also precludes its 
use in large proportion as a constituent of low-melting 
solders. Some results obtained by Leach with experi- 
mental solders of this class are of interest and are given 
in Table 1, arranged in the order of fusibilliy. 

Although these tentative compositions were taken 
at random, they afford some indication of the trend 
of the investigations that are being made to meet the 
demand for industrial low-melting solders. The possi- 
bilities of the various low-melting alloy systems have 
by no means been exhausted, and further work in this 
direction will be followed with interest. During the 
past year or two, the makers of silver solders have been 
giving increasing attention to the production of this 
special class of solders, and as a result of their investi- 
gations a number of suitable alloys are now available 
with appropriate fluxes for use with them. The flux 
is an important consideration, since the comparatively 
high melting point of borax, about 700 deg. C., makes 
it unsuitable ; consequently, low-melting fluxes have 
been introduced. In many cases zine chloride, either 
in powdered form, or concentrated aqueous solution, is 
used, but it is not altogether an ideal flux for the purpose 
There can be no doubt that these low-melting solders 
are gradually gaining ground as a jointing material in 
the electrical and other industries for all classes of work. 
They are also finding increasing application for radiator 
honeycomb unit construction, and for automatic fire- 
alarm equipment. 








EXPRESS RAILWAY SERVICES 
IN SWITZERLAND. 


Tue electrification of the railways in Switzerland, 
coupled with various improvements which were carried 
out, made it possible to introduce important modifica- 
tions in the time schedules, especially on the St. 
Gothard line and on other lines with severe gradients, 
such as that between Ziirich and Bale. The improve- 
ments in service were also reflected in the increased 
number of high-speed and long non-stop runs. Whereas 
the fastest steam train took about 1} hours to run 
from Bale to Ziirich, a distance of 90 km. (56 miles), 
electrically-driven express trains take about 1} hours, 
the schedule speed being in the neighbourhood of 
45 m.p.h. It is on this line and on the Ziirich-Sargans 
(Chur) line that the longest non-stop runs are carried 
out. The fastest train in operation in the country 
runs between Lausanne and Geneva, a distance of 
60 km. (37 miles) and takes 40 minutes, the schedule 
speed amounting to about 55 m.p.h. The Orient- 
Simplon express runs from Brigue to Lausanne, a dis- 
tance of about 90 miles, in 2 hours, including three 
short stops. Express trains from Ziirich to Berne 
take two hours, including two stops, for the 76 miles 
covered. 

The recent introduction of light, high-speed electric 
railcars on the systems of the Swiss Federal Railways, 
and the Loetschberg Railway, which operate with single- 
phase current at 15,000 volts and 16% cycles, has been 
marked by further improvements in the railway service. 
One of the new railcars has been carrying out single-day 
runs between Ziirich and Lugano, Ziirich and Geneva, 
&c., which have shown that it is possible to introduce 
considerable improvements on existing time schedules 
with the present electrical equipment of the lines. 
The railcars, which have a maximum service speed of 
125 km. (77-5 mp.h.), have shown a reduction in 
operating time, as compared with previous best, of 
about 20 per cent. to 25 per cent. Whereas the 
fastest trains, according to the present schedule, take 
four hours to run from Ziirich to Lugano via St. 
Gothard, a distance of about 125 mils, in which the 
maximum gradient is 26 in 1,000, and 4 hours 53 
minutes, including a stop of about 15 minutes at Berne, 
to run from Ziirich to Geneva, a distance of about 170 
miles, the railcars perform these journeys in 3 hours 12 
minutes and 3 hours 34 minutes, respectively. The 
schedule speed is about 40 m.p.h. on the Ziirich- 
Lugano line, and about 47 m.p.h. on the Ziirich- 
Geneva line. The journey from Ziirich to Bale is 
made by railcar in 1 hour 4 minutes, the schedule speed 
being 52 m.p.h. Still higher schedule speeds, of 
60 m.p.h. and 56 m.p.h., are attained on the Lucerne- 
Olten and Olten-Zirich sections, the distances of 
36 miles and 40 miles being covered in 36 minutes and 
43 minutes, respectively. On the Ziirich-Lucerne line 
the operating time has been reduced from 1 hour to 








+ Metals and Alloys, vol. 1, p. 659 (1930). 
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46 minutes. The railcars have also run on a secondary 
line operating with single-phase current at the above- 
mentioned voltage and frequency. 
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LABOUR NOTES. 


A NATIONAL delegate conference of the Mineworkers’ 
Federation of Great Britain decided on Thursday of last 
week, by 478,000 votes to 28,000, that strike notices, 
to take effect on January 27, shall be handed in by 
the men on January 13 or January 20, “ unless wage 
proposals satisfactory to the executive committee 
are obtained in the meantime.” At the close of the 
conference, Mr. Jones, the president of the Federation, 
said that these dates had been fixed in view of the, 
meeting with the coalowners provisionally arranged for 
January 6. Asked to explain the words “ wages 
proposals satisfactory to the executive committee,” 
Mr. Jones said that they meant that “ the offer must 
be national and uniform,” and that “no proposals 
will be regarded as satisfactory by the committee 
that are not national and uniform in character.” 


Speaking on the motion for the adjournment in the 
House of Commons on Wednesday night, Captain 
Crookshank, the Secretary for Mines, stated that he 
had informed the Mineworkers’ Federation that the 
Government was not prepared to adopt the suggestion 
that a subsidy should be granted from public funds 
temporarily to augment wages in the mining industry, 
nor the alternative suggestion of a similar kind which 
had been made, namely, a direct loan from public 
funds or a Government guarantee for a loan raised 
from other sources. The Government was pleased to 
note that a meeting had been held between repre- 
sentative coalowners and representatives of the Mine- 
workers’ Federation of Great Britain; it hoped that 
this method of discussion would be continued and 
widened ; and that it would not again be necessary 
for the Secretary for Mines to act as intermediary 
between the parties. Nevertheless, the Government 
did not propose to dissociate itself from the subsequent 
developments with which the Secretary for Mines 
would remain constantly and closely in touch, and the 
Government would use its good offices to assist the 
coalowners in their endeavours to secure voluntarily 
from big consumers increases in price for the specific 
purpose of increasing wages. 


Captain Crookshank pointed out that a very sub- 
stantial advance had been made recently in three 
matters of the greatest importance to mineworkers. 
These were: (1) The organisation of the selling of the 
coal on lines acceptable to the Government and in 
such a way as to improve the proceeds of the industry, 
with advantage to the wage position, hid been promised 
by the end of June. (2) Actual contact between 
representative employers and the Mineworkers’ Fede- 
ration of Great Britain had been secured. (3) An 
increase in wages in every district with effect from 
January 1 next had been promised. The Government 
hoped that the executive committee of the Mine- 
workers’ Federation of Great Britain would draw the 
attention of the delegate conference to the very grave 
responsibility which it would assume, both in relation 
to the workers in the minefields and to the country 
as a whole if it should fail to allow full investigation 
of the offer made by the owners. 


The Ministry of Labour Gazetie states that among 
workpeople between 16 and 64 years of age insured 
against unemployment in Great Britain and Northern 
Ireland, the percentage unemployed was 14-6 at 
November 25, as compared with 14-6 at October 21, 
and 16-3 at November 26, 1934. For males alone the 
percentage at November 25 was 16-6, and for females 
9-3. At October 21, the corresponding percentages 
were 16-6 and 9-0, and at November 26, 1934, they 
were 18-7 and 10-0. 


At November 25, there were 1,617,237 persons on the 
registers of employment exchanges in Great Britain 
who were out of a situation. This was 21,548 more than 
at October 21, but 112,601 less than at November 26, 
1934. The total on November 25 included 1,301,334 
men, 56,342 boys, 211,403 women, and 48,158 girls. 
It was made up of 593,519 insured persons with claims 
for insurance benefit, 700,412 applicants for unemploy- 
ment allowances, 192,926 other insured persons 
(including 22,706 insured juveniles under 16 years of 
age) not in receipt of benefit or unemployment allow- 
ances, and 130,380 uninsured persons. 





There were registered as unemployed in Great 


Britain, 144,838 men, 2,528 boys, 70,915 women, and 
3,162 girls, who were on short time or otherwise 
suspended from work on the understanding that they 
were shortly to return to their former employment. 
The total of 221,443 was 17,423 less than at October 21 
and 88,200 less than at November 26, 1934. 


It included 
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200,606 persons with claims for insurance benefit, 
10,439 applicants for unemployment allowances, 
and 10,398 persons not in receipt of benefit or unem- 
ployment allowances. 

Of persons who normally seek a livelihood by means 
of jobs of short duration, there were on the register 
in Great Britain 78,104 men, 149 boys, 1,617 women 
and 12 girls; these are largely employed in dock and 
harbour service. The total of 79,882 was 1,953 less 
than at October 21, 1935, and 1,422 less than at Novem- 
ber 26, 1934. It included 57,569 persons with claims 
for insurance benefit, 21,487 applicants for unemploy- 
ment allowances, and 826 persons not in receipt of 
benefit or unemployment allowances. 


In the industries for which statistics are regularly 
compiled by the Ministry of Labour, the changes in 
rates of wages reported to have come into operation 
in November are estimated to have resulted in an 
increase of about 3,000/. in the weekly full-time wages 
of 61,000 workpeople. No reductions in rates of 
wages were reported, during November, in these 
industries, The principal increases affected coal 
miners in Warwickshire, workpeople engaged in tinplate 
manufacture in South Wales and Monmouthshire, and 
inspectors, drivers and conductors employed on trams 
and trolley "buses in London. The changes so far 
reported in the eleven completed months of 1935 are 
estimated to have resulted in a net increase of about 
175,000. per week in the full-time rates of wages 
of about 2,207,000 workpeople, and in a net decrease 
of 7,2501. in those of 67,000 workpeople. In the 
corresponding period of 1934 there were net increases 
of nearly 67,0001. in the weekly full-time wages of 
1,147,000 workpeople and net decreases of 4,0001. 
in those of 86,000 workpeople. 





The number of trade disputes involving stoppages of 
work reported to the Department as beginning in 
November, was 52. In addition, 17 disputes which 
began before November were still in progress at the 
beginning of the month. The number of workpeople 
involved in the disputes (including workpeople thrown 
out of work at the establishments where the disputes 
occurred) was about 26,600, and the aggregate duration 
of the disputes, in November, was about 210,000 
working days. 





Wirtschaft wnd Statistik, the official journal of the 
German Federal Statistical Office, in the issue for 
September 2, contained a summary of the results 
of an inquiry into the earnings and hours of work in the 
chemical industry in Germany in June, 1934. This 
was the third of a series of similar inquiries, the first 
and second of which were made in June, 1928, and 
June, 1931, respectively. The inquiry of June, 1934, 
related to 72,530 workpeople employed in 123 under- 
takings, situated in 78 localities. Of these workpeople, 
who represented about two-fifths of the total number 
of manual workers employed in the chemical industry, 
60,074 were men over 21 years of age, 19,536 being 
skilled workmen (gelernte Handwerker), and 40,538 
factory workers ( Betriebsarbeiter) ; while the remainder, 
12,456, were women over 20 years of age employed 
on productive processes. The inquiry extended to 
eight branches of the chemical industry, viz., dyes, 
nitrogen and chemical fertilisers, drugs and fine 
chemicals, artificial-silk manufacture, tar distillation, 
photographic chemicals, ethereal oils, and explosives. 





The average number of hours worked in a week by 
all workers covered by the inquiry was 41-26; average 
gross hourly earnings amounted to 84-1 reichspfen- 
nings and average gross weekly earnings to 34°71 reichs- 
marks. These earnings, which were exclusive of social 
and other regular supplements, were subject to statutory 
deductions in respect of taxes, levies, and contributions 
for sickness, invalidity and unemployment insurance. 
Separate particulars of the amount of such statutory 
deductions were not available for the branches of the 
chemical industry ; but for the industry as a whole 
they averaged 10-9 reichspfennings an hour, or 12-9 
per cent. of gross earnings. Average net weekly earn- 
ings after the deductions had been made were 30-22 
reichsmarks. 


According to the results of the inquiry of June, 1931, 
average hours of work in the chemical industry at that 
date were 42-48 per week; average gross hourly earn- 
ings, including supplements, were 97-4 reichspfennings, 
and average gross weekly earnings 41-38 reichsmarks. 
It appears, therefore, that a decline in weekly working 
hours and hourly earnings between June, 1931, and 
June, 1934, resulted in an average decrease of 16-1 per 
cent. in gross weekly earnings during this period. The 
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decrease in hourly earnings was ascribed in large 
measure to a reduction in agreed hourly rates of 14-7 
per cent., which occurred in the chemical industry 
during 1932. The effect of the decline in gross weekl, 
earnings between June, 1931, and June, 1934, was to a 
large extent neutralised by a fall in the cost of living. 
There was a net reduction of over 12 per cent. in the 
official cost-of-living index number between June, 1931, 
and June, 1932, between which date and June, 1934, 
slight further decreases were balanced by subsequent 
Increases, 


The National Union of Seamen have applied to the 
National Maritime Board for complete restoration of 
the cut made in the wages of members in 1931. Already 
25 per cent. of the reduction has been restored. The 
National Maritime Board is expected to meet for the 
consideration of the application early in the New Year. 


The Cutlery Trade Board (Great Britain) decided, 
at a meeting in Sheffield recently, to give notice of a 
proposal to fix piece-work basis time-rates for all male 
and female workers in the trade, to increase the general 
minimum time-rates for female workers of 18 years of 
age or over employed on production, and to provide 
that the overtime rates for the first 10 hours of over- 
time shall be on the basis of time-and-a-fifth. The 
proposed changes will not become legally effective in 
the trade under the Trade Boards Acts unless and until 
they have been formally made by the Trade Board 
after consideration of any objections lodged with them 
and have been confirmed by the Minister of Labour, 
of which due notice would be given. 


The writer of the editorial notes in the December 
issue of Man and Metal, the journal of the [ron and 
Steel Trades Confederation, says that the past three 
months have shown a further improvement in trade 
and employment, and that the prospects for 1936 are 
such as to justify the view that the iron and steel 
industry has at last emerged from its long period of 
depression. ‘Considerable expenditure,” the con- 
tributor goes on to say, “is being incurred in laying 
down modern plant, which suggests that the leading 
and more progressive manufacturers are taking steps 
to equip the industry to meet the expanding demand 
which is being made upon it, both as regards the 
quantity and quality of the products. On the other 
hand, a review of the past history of the industry 
prompts the question as to whether what is taking place 
is part of a considered scheme of things, whereby pro- 
duction in the different sections of the industry is to be 
related to present and potential demands, and the 
various classes of products allocated in such a manner 
as to secure the most economic production, or whether 
we are to witness the old scramble to participate in an 
apparent trade revival and a policy of beggar-my- 
neighbour, with results that mean an over-capitalised 
and unco-ordinated industry.” 


“ This will arise,” the writer says, “‘ if there is to be 
an unregulated laying down of modern plant of a mass- 
production type, such, for example, as continuous strip 
mills, without due regard as to whether or not this 
expensive plant can be kept in operation to an extent 
that will secure the fullest advantage in cost saving, 
which is one of the primary grounds of justification 
Moreover, the practice of dis- 
tributing over several mills, not always the best adapted 
for the job, what may be but a good running order for 
one, is uneconomic, and too often reacts upon the 
earning power of the workpeople, These are matters 
in regard to which the newly-constituted British Iron 
and Steel Federation, and its able chairman, Sir Andrew 
Duncan, should have something to say if there is any 
central authority, as there should be in the general 
policy of an organised industry.” 


The weekly organ of the International Labour Office 
states that, in response to an appeal issued by the 
authorities some time ago, the Egyptian Federation of 
Industries proposes to establish, under the auspices of 
the Ministries of Finance, Education, Commerce and 
Industry, an institution for the assistance of young 
Egyptian graduates without employment. Among the 
tasks of this body will be the following, viz., to discover 
posts suitable to be filled by young graduates and to 
increase the number of such posts; to take measures 
for the provision of technical training for young 
Egyptians; to establish bursaries for the purpose of 
sending young graduates to gain experience abroad ; 
to provide maintenance grants for apprentices and 
learners during their period of study ; and to carry on 
research into all aspects of the question of unemploy- 
ment among young persons of the educated class, 
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3-IN. CENTRE MULTI-TOOL | 


PRODUCTION LATHE. 


THe accompanying illustration shows a straight- | 
forward type of centre lathe designed for such repetition 
work as spindles, shafts, pins and so forth, which are 
to be formed with a number of different diameters along | 
their length. This requirement is met by indepen- | 
dently-acting front and rear saddles, arranged for | 
multiple tooling. The lathe is made by Messrs. B.S.A. | 
Tools, Limited, Montgomery-street, Sparkbrook, Bir- | 
mingham, for whom Messrs. Burton, Griffiths and | 
Company, Limited, of the same address, act as selling | 
agents. It is described as a 6-in. by 20-in. multi-tool | 
lathe, the first dimension denoting the swing over the | 
tool slides and the second the length between centres. | 
The swing over the bed is 8 in. and the traverse of the | 
saddles is 18 in. The front tool slide has a maximum | 
cross traverse of 3} in., and the rear tool slide one of | 
3 in. It will be realised from the latter dimensions 
that the lathe can be used for facing as well as turning 
operations, and that work can, when more suitable 
for so handling, be dealt with on an arbor or in a chuck | 
or fixture. The spindle is hollow, being bored with a | 
hole j in. in diameter. 

The machine generally embodies various features 
which have proved so useful in the makers’ 6-in. by 
12-in. multi-tool lathe, but incorporates certain im- | 
provements designed to meet the heavier work for which | 
it is intended. The construction is clearly seen in | 
the illustration, which shows the lathe fitted with a| 
geared headstock providing a wide speed and feed | 





range. A plain headstock, with belt drive direct | 
from a lineshaft, is also available. This, Semmeen | 
provides only one spindle speed, the permissible | 


maximum of which is 1,500 r.p.m. Both the plain | 
and geared headstock can be arranged for a self- | 
contained motor drive. Another alternative is a head- | 
stock with an integral motor drive, in which the rotor | 
is mounted on the main spindle. This arrangement | 
permits of the variation of spindle speeds when a two- 
speed or three-speed motor is fitted by a selector 
switch on the headstock. Control is by means of push | 
buttons. 

The spindle speeds in the geared headstock are 
changed by pick-off gears. If the full set of these 
is available, 10 spindle speeds ranging from 118 r.p.m 
to 990 r.p.m., are possible, with the maximum pulley | 
spindle speed of 750 r.p.m. The pulley spindle speed | 
The main | 


can, of course, be made less if required. 
spindle is carried in ball and roller bearings. 
The saddle carrying the front tool slide, being | 


intended primarily for turning, has automatic longi- 
tudinal feed, but it can be also traversed by hand. 
The feed variations are obtained by pick-off gears, the 
full set of which provides a range of 8 feeds between | 
0-003 in. and 0-03 in. Automatic trip gear is provided. | 
The saddle can also be traversed by hand. The cross 
traverse of the slide is by handwheel, with an adjustable | 
dead stop. The rear saddle is traversed by hand and 
clamped in the desired position along the bed. The | 
rear tool slide is cross-traversed through a bevel box 
and pick-off gears, by a cam with a constant rise and 
dwell and an adjustable dead stop is incorporated. | 
The full set of pick-off gears will enable 24 feeds with 
a range of 0-0006 in. to 0-03 in. to be obtained. The 
full set of any of the pick-off gears is not, however, 
comprised in the original equipment of the machine, 
but can be supplied as additional equipment, as can 
also a number of auxiliaries. 

Among the latter a multi-diameter and length stop 
attachment may be mentioned. The multi-stop 


mechanism is useful for the accurate repetition of shafts | 
on which it is required to turn several diameters for | 


certain distances, and it is stated that, with it, very high 
rates of production can be obtained with only one 
tool box on the front slide. The attachment is mounted | 
on the front saddle and carries 8 longitudinal and | 
8 cross-traverse, 
which control lengths are of steel 4 in. in diameter, the 
lengths varying according to the work to be produced. 
If these rods are marked to suit the “ steps” of each 
particular part produced, they will enable the machine 
to be rapidly set up to repeat a similar part at any 
subsequent time. The diameter stops have screw 
adjustment and can be set to produce the desired dia- 
meter when brought into contact with a stop on the 
tool slide. As both sets of stops are arranged to operate 
in unison, it follows that when set to produce the re 
quired diameter, the longitudinal traverse of the saddle 
will be automatically tripped at the correct length. 
This operation can be repeated for the next diameter 
and length, and so imposes the minimum of effort on 
the operator, 








Tas Lonpon Iron anp Street Excuanoe.—The 
annual dinner of the London [ron and Steel Exchange, 
28, Easex-street, Strand, London, W.C.2, will be held 
Dorchester Hotel, 


on Tuesday, February 4, 1936, at the 
Park-lane, 


W.1. 





or diameter, stops. The stop rods | 
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ALL-METAL RAILCAR FOR THE 
ARGENTINE. 


Tue railear illustrated in Figs. 
has been constructed by Messrs. 
Railway "oy" and Wagon 
Smethwick 
| under the direction of the consulting engineers for that | 
line, Messrs. Livesey and Henderson, 14, Smith- 
place, London, E.C.2. 
pleted, and is the first of a series of railcars now being 
constructed by the firm for British-operated railways 
in South America, The main features of the de ‘sign 
are light-weight construction, attractive appearance, 
which has been attained by bringing the body close 
to the rails and streamlining the ends, as shown in 
Fig. 2, silence in operation, a high degree of comfort 
for the passengers, and a pleasing scheme of interior 
| decoration. Electrical transmission was decided upon 
| by the consulting engineers, and the car is de signed 
for a cruising speed of 60 m.p.h., with a maximum 
| speed of 65 m.p.h. 

Power is supplied by a standard Gardner 6L3 
marine-type airless-injection engine, developing 
140 brake horse-power at a maximum speed of 1,100 
|r.p.m., the engine being connected through a flexible 
| coupling to a generator of light construction having 
a fabricated-steel frame. Current from the generator 
|is supplied to two traction motors which are axle 
hung and nose suspended in the bogie under the engine 
end of the car. The general arrangement of the car 
re be followed from the plan reproduced in Fig. 1 

As will be seen, there is a driver's cab at each end, the 
controls and instruments be ing duplicated. Adjoining 
the cab, on the right in Fig. 1, is the engine compart- 
ment which houses the — unit and all traction 
|} equipment with the exception of the motors. Nearer 
|the centre is a lavatory and a small compartment 
giving access to the lavatory and containing a locker 
in which a section of the battery is carried, and which 


1 to 4 opposite, 


Company, 


personnel. The remainder of the 
by the passenger compartment, 
20 persons in bucket-type seats, and a luggage 
compartment having a floor area of 112 sq. ft., capable 
of carrying two tons of luggage. The passenger and 
luggage compartments are, however, on the same floor 
level throughout, so that the passenger accommodation | 
can be extended and the luggage space reduced, if | 
desired, for vehicles operating under different service 
conditions, 

The underframe, which is illustrated in Fig. 3, 
built integral with the body, and is an all-welded | 
structure comprising two continuous longitudinals of 
crocodile formation, the depth and section of the | 
longitudinals varying along their length, as will be 
{clear from the illustration. At the engine compart- 


space is occupie “d 


a 





which accommodates | 





The Birmingham | 
1 Limited, 
for the Buenos Ayres Western Railway, | 


It is one of two recently com- | 


| mounted. 





| ment, the longitudinals are brought up through the floor 
to form the bed on which the engine and generator are 
The underframe crossbearers are fabricated 
from steel plates, and are provided with lifting pads 
at the sides. Pressed-steel angle crib rails are carried 
round each end, as shown, extending from the bolsters 
which provide the anchorage for the body pillars. 
The crossbars are of pressed channel form, and at 
each end of the underframe a rigid plate structure 
is built up following the shape of the streamlining, 
and serving to prevent over-riding in the event of a 
collision. The weight of the underframe complete is 
less than two tons. 

The two bogies, each of 8-ft. wheelbase, are of a 
special high-elasticity steel of welded construction, 
and are generally similar. A photograph of the power 
bogie is reproduced in Fig. 4, and in the case of this 
bogie deep brackets are welded inside the solebars to 
carry the motor torque-reaction bars, which are 
mounted on rubber pads. To give stability, the 
bolsters, which are carried on tubular rocker bars, are 
sunk low in the centre to take the cast-steel centre 
pivots, the side bearers being fitted on the higher 
level. The bolsters in the trailer bogie are controlled 
by Luvax hydraulic shock absorbers. As will be 
clear from Fig. 4, the springing comprises four 
laminated springs over the axleboxes, with rubber 
auxiliaries seated in cups welded on the solebar ; 
helical springs seated on rubber carry the bolster. 
The axleboxes are of the roller-bearing pendulum type, 
and light solid-disc wheels are employed. Chromastal 
cast-iron brake drums are bolted to the insides of the 
wheels. 

Exigencies of space prevent us from dealing in detail 
with the construction of the body, but we may mention 
that the pillars and car lines are of light flanged U-section 
steel forming continuous loops round the body shell, 
while the cantrails are Z-section pressings, welded and 





made continuous round the body. Light-alloy window 
frames are riveted in position and form the waistrails 


may also be used as a special compartment for railway | throughout the passenger and lavatory compartments, 


light angle framing members being used elsewhere. 
Tne body side sheeting is of aluminium-alloy panels, 
and the roof is sheeted with plates of the same material 
supported on Z-section purlins. The floor is formed 


| of galvanised dovetail sheeting throughout, and in the 





vestibule and passenger compartment is covered with 
treated cork and finished with rubber matting. The 


| whole body is insulated, to reduce temperature changes 


| and noise, by means of sprayed asbestos applied to the 
| inside of the outer aluminium sheeting and to the 


is| back of the interior lining. The roof is similarly 


treated, and the whole of the underside of the dovetail 
| flooring is sprayed with asbestos and finished with a 
hard cement. Messrs. J. Stone’s pressure ventilating 
and heating system is fitted, the necessary equipment 
being housed in the engine compartment. It may be 
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CONSTRUCTED BY MESSRS. THE BIRMINGHAM RAILWAY CARRIAGE AND WAGON COMPANY, LIMITED, SMETHWICK. 
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Fic. 3. Wertpep UNDERFRAME FROM BELOW. 








Fia. 4. 


mentioned here that the engine-cooling radiator is 
built into the body side of the engine compartment, 
as shown in Fig. 1, air being forced through it by an 
electrically-driven fan which draws air from the 
sun-roof cavity of the compartment and delivers it 
through the radiator outside the car. Part of the 
radiator is used for cooling the lubricating oil. Aper- 
tures opening into the sun-roof cavity provide the 
main ventilation of the engine compartment. 

The electrical equipment, by means of which the 
power developed by the engine is transmitted to the 








Power Bogie. 


Company, Limited. Owing to the very dusty nature 
of the track on which the railcars are required to 
operate, special precautions have been taken in connec- 
tion with the ventilation of the generator and motors. 
For this reason, the air supplied to each machine is 
conveyed through ducting carried close to the roof of 
the car, so that clean air is drawn from the interior 
of the latter. The main generator has a continuous 


| excited winding consisting of a few turns only. The 
|compounding is arranged so that the machine has 
|a drooping characteristic and the self-excited shunt 
winding is controlled so as to keep the power supplied 
|to the motors commensurate with the output of the 
jengine. The separately-excited winding is fed from 
|a battery, and is employed to ensure that the generator 
| will excite as soon as the engine is speeded up. An 
auxiliary 6-kW generator coupled to the main generator 
| shaft supplies current for charging the, battery and 
for operating various auxiliary machines, such as 
the radiator-fan motor, and the brake-compressor 
motor, as well as for lighting and operating the controls. 

The car is driven principally on the engine throttle, 
but to obtain the maximum acceleration, full throttle 
is employed during the acceleration period in con- 
junction with electrical control of the main-generator 
field. When the acceleration period is completed, the 
car is driven by throttle control only. The engine is 
started by push-button. Braking is effected by a com- 
bined Westinghouse air brake and a Lockheed fluid 
brake system, operating on Ferodo-lined expanding 
shoes in 17-in. diameter brake drums bolted to the 
disc wheels, as above mentioned. The driver’s brake 
valve controls the air pressure in the cylinder incor- 
porated in the combined Westinghouse booster and 
Lockheed master cylinder, and the power is applied 





to the shoes by means of hydraulic cylinders mounted 


rating of 72 kW at the maximum engine speed, the|on the torque plates, and fitted inside the drums. 
peak voltage being 650, while the traction motors! Hand brakes of the wheel and screw type are also 
each have a one-hour rating of 62 brake horse-power. fitted. 


driving wheels, was supplied jointly by Messrs. Cromp- | The main generator has special field windings forming | 


ton-Parkinson, Limited, and Messrs. Allen West and|a compound machine, with an additional separately- | Length overall, 57 ft. 4 in.; width over body, 10 ft. ; 


The principal dimensions of the railcar are as follows : 
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distance between centres of bogies, 36 ft. 4 in.; and 
height overall, 9 ft. 11 in. The weight of the body 
and underframe complete and in running order is 
13 tons 19 cwt., and the weights of the driving and 
trailing bogies are 5 tons 10 cwt. and 3 tons 7 cwt., 
respectively, giving a tare weight of 22 tons 16 cwt. 
Of the latter figure, 7 tons 10 cwt. is accounted for 
by the power unit, including fuel, oil and water, 
leaving 15 tons 6 cwt. for the coachwork, bogies and 
normal equipment. The makers point out that this is 
less than half the weight of a normal railway vehicle 
of the same dimensions. 











| 
TENDERS. 

We have received from the Department of Overseas 
Trade, 35, Old Queen-street, London, 8.W.1, particulars 
of tenders invited by various bodies in the British posses- 
sions and in foreign countries. The closing date of each 
tender is stated below. Details may be obtained on 
application to the Department at the above address, 
the reference number being quoted in each case. 

Switchgear for the Mareretu Tahekeroa and Maungata- 
pere stations. Public Works Department, Wellington, 
N.Z.; February 4, 1936. (T.Y. 10,274.) 

Transformers, four, 10,000-kVA, oil-immersed, 50- 
cycle, three-phase, 22,000/6,600-volt. Melbourne City 
Council; January 29, 1936. (T.Y. 10,276.) 

Voltage Regulators, three, automatic-induction, oil- 
insulated outdoor-type, three-phase, 50-cycle, complete 
with accessories. State Electricity Commission of 
Victoria, Melbourne ; February 17, 1936. (T.Y. 10,277.) 

(Jas Meters, 1,000, 125-cub. ft., enw 5 Johan- 
nesburg City Council ; January 25, 1936. (T.Y. 10,281.) 

Virgin Pig Lead, 25 tons. Water Department, Singa- 
pore Municipality. Tenders received in London or 
Singapore by January 6, 1936. (T.Y. 5,577.) 

Wheels and Axles. Indian Stores Department, New 
Dethi; January 23, 1936. (T.Y. 5,580.) 

Compression Testing Machine for testing 5-in. concrete 
cubes or cylinders. Public Works Department, Welling- 


m, N.Z.: « 7. 36. .Y. 10,280. “ : _ - 

ton, BS january 7 Sees (2.1 10,388.) : W. Juper. Second edition, revised and eniarged. 
Galvanised Pails. Singapore Municipality. Tenders London: Chapman and Hall, Limited. [Price 15s. 

received in London or Singapore by January 13, 1936. net.] 

(T.Y. 10,283.) Guide to the Unemployment Insurance Acis. By H. C. 
Fire Extinguishers, and acccessories. Ministry of EMMERSON and E. C. P. Lascetites. London: Long- 


Education, Cairo, Egypt; January 22. (T.Y. 10,284.) 








PERSONAL. 


MESSRS CocHRANES (MIDDLEsBRO’) Founpry, 
Lrmurrep, Ormesby Iron Works, Middlesbrough, have 
opened an office in Birmingham, at Lomba House, 
Great Charles-street. Mr. J. W. Elliot is in charge. 

Tue Commrrrere or Lioyp's Recister or Sarre, 
71, Fenchurch-street, London, E.C.3, has accepted with 
reluctance and regret the resignation of Mr. J. Howard 
Carter, who has been chairman of the sub-committees of 
classification of the Society for the past 12 years. Mr. R. 
M. K. Turnbull has been elected to fill the vacancy as 
from January 1, 1936. 








German Exurerrion or CxHemicat Ptant.—The 
eighth German Exhibition of Chemical Plant (Achema 
VILL), organised by the Dechema, Deutsche Gesellschaft 
fiir chemisches Apparatewesen E.V., 103a, Potsdamer- 
strasse, Berlin, W.35, will be held in Frankfurt-am-Main 
early in September, 1937, concurrently with the fiftieth 
general meeting of the Verein Deutscher Chemiker. 


Crystal Patace Scnoot or ENGineerine.—The 
189th distribution of certificates gained by the students 
of the Crystal Palace School of Practical Engineering, 
London, 8.E.19, was held on December 18, at the School. 
In the first year’s course of mechanical engineering, 
eight certificates were awarded on the results of the 
examination on the lecture course dealing with ‘‘Materials 
and their Manufacture.” Four certificates were gained 
for proficiency in the drawing office, five for good work 
in the pattern and fivting shops, and two in connection 
with the newly-established electrical course. In the 
seoond year's civil-engineering course, three certificates 
were awarded to students, and the School Medal was 
presented to Mr. K. M. Strauss, who had obtained the 
necessary eight certificates, none lower than third in 
order of merit. At the distribution ceremony, the chair 
was taken by Mr. C. M. Bunbury, I.8.0., M.Inst.C.E., 
late Chief Engineer of the Kenya and Uganda Railways 
and Harbours. In the course of his address to the 
students, he congratulated them on their drawing-office 
work, and said that all engineers should be capable of 
making neat drawings. if advised young engineers 
to go abroad if they could; by doing so they would 
have greater opportunities and would lead a more 
interesting and fuller life. He, himself, had been a/ / 
railway engineer all his life, and, in Africa, as had pre- | 
viously been the case in Canada, the railways had been | 
the pioneers of civilisation, and had been a very material | 
factor in bringing peace, prosperity 
the African population. Reliability, punctuality, and 
willingness and courage in shouldering responsibility 
were qualities which all young engineers should possess. 1G 
In returning thanks to Mr. Bunbury, the Principal, | 
Mr. Maurice Wilson, M.Inst.C.E., recalled that the 





School had been founded in 1872 by his late father, and 
that 3,000 students, many of whom had held prominent 
positions, had passed through the School. 
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The Preparation of Engineering Reports. By T. R. Aco 


The Resistance of Piles to Penetration, together with Tables 


and security to | The 
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BOOKS RECEIVED. 


Fiichkunde fiir Maschinenbauer und verwandte Berufe. 


Werkstoffkunde. By K. Unrmann and F. 
[Price 1-80 marks (Germany), 1-35 marks 
Part Il. Arbeitskunde. By O. 


Part 1. 
ScHUTH. 
(other countries).] 


STOLZEN BERG. [Price 2-10 marks (Germany), 1-58 
marks (other countries).] Leipzig: Verlag von B. G. 
Teubner. 


Engineering Economics. Book If. Works Organization 
and Management. By T. H. Burnuam. Third edition. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
Rs. 6d. net.} 

University of Illinois. Engineering Experiment Station. 
Circular No. 24. Simplified Computation of Vertical 
Pressures in Elastic Foundations. By N. M. NEwMaRK. 
[Price 25 cents.] Bulletin No. 278. Oscillations Due 
to Corona Discharges on Wires Subjected to Alternating 
Potentials. By Proressor J. Tykocinskt TYKOCINER, 
R. E. Tarretey and Proressor Evitery B. Paine. 
[Price 60 cents.] Bulletin No. 279. The Resistance of 
Mine Timbers to the Flow of Air, as Determined by 
Models. By Prorressor Croype M. Smrru. [Price 
65 cents.] Bulletin No. 280. The Effect of Residual 
Longitudinal Stresses upon the Load-Carrying Capacity 
of Steel Columns. A Report of an Investigation in 
Co-operation with the Nickel Plate Road. By PRroressor 
Witsur M. Wiison and Rex L. Brown. [Price 
30 cents.) Urbana, Ill., U.S.A.: Engineering Experi- 
ment Station, University of [linois. 

The Iron and Steel Institute. Symposium on the Welding 
of Iron and Steel. Volume [. Present Day Practice 
and Problems of Welding in the Engineering Industries. 
Volume II. Welding Practice and Technique, including 
Welding Apparatus. The Metallurgy of Welding. 
Specification, Inspection, Testing and Safety Aspects of 


Welding. London: Offices of the Institute. [Price, 
2 volumes, I/. 10s. to members; 2/. 2s. to non- 
members. | 


Federated Malay States. Report on the Progress of Schemes 
for the Improvement and Extension of Rice Cultivation. 
Kuala Lumpur, Federated Malay States: F.M.S. 
Government Press. [Price 1 dol., or 2s. 4d.] 

High-Speed Diesel Engines, with Special Reference to 
Automobile and Aircraft Types. An Elementary Tozt- 
book for Engineers, Students and Operators. By ARTAIUR 


[Price 6s. net.] 

A Popular 

Handbook on Space Flight of the Future, including a 

Section on the Problems of Interplanetary Space Navi- 

gation. By Cuas. G. Putte. London: Sir Isaac 

Pitman and Sons, Limited. [Price 3s. 6d. net.) 

By the late Dr. ANDREW 
McWituam and Dr. Percy Lonemure. Fourth 
edition, revised and enlarged, by Dr. Percy Lonemutr. 
London: Charles Griffin and Company, Limited. 
[Price 2ls. net.] 

Department of Scientific and Industrial Research. Report 
of the Fuel Research Board for the Year Ended 31st March, 
1935. With Report of the Director of Fuel Research. 
London: H. M. Stationery Office. [Price 3s. 6d. net.] 

Overseas Trade. No. 626. Economic and 

ions in Australia. To July, 1935. Report. 

Prepared by A. W. Burton, under the direction of 

R. W. Datton. London: H.M. Stationery Office. 

[Price 3s. 6d. net.] 


mans, Green and Company, Limited. 


Bureau of 
Yearbook, 
Superin- | 


Statistical Appendix to Minerals 
1934. By O. E. Kresstinc. Washington : 
tendent of Documents. [Price 1 dol.] 

States Department of the Interior. Geological 
Survey Bulletin 854. Geology and Ore Deposits of the 
Casto Quadrangle, Idaho. By Ciype P. Ross. [Price 
60 cents.] Bulletin 859. Geology of the Santa Rita 


Mines. 


Mining Area, New Mexico. By A. C. Spencer and 
Srpney Paice. [Price 40 cents.] Bulletin 862. The 


Southern Alaska Range. By Sreruen R. Capps. 
[Price 70 cents.] Geological Survey Water-Supply 
Paper 765. Surface Water Supply of the United States, 
1934. Part 10. The Great Basin. [Price 15 cents.] 
Geological Survey Professional Paper 180. T 
Minerals of Franklin and Sterling Hill, Sussex County, 
New Jersey. By Cuartes Paracue. [Price 30 cents.] 
Profeasional Paper 184. Pre-Cambrian Rocks of the 
Lake Superior Region. A Review of Newly Discovered 
Geological Features, with a Revised Geological Map. 
By C, K. Lerrn, R. J. Lunp and Anprew Lerrs. 
[Price 60 cents.) Washington: Superintendent of 
Documents. 


and W. L. Foster. London: McGraw-Hill Publishing 
Company, Limited. [Price 10s. 6d net.] 


of Approximate Values Based on the Hiley Formula. 
By R. V. Avtiw. London: E. and F. N. Spon, 
Limited. [Price 10s. 6d. net.] 

*ractical Boiler Firing. A Handbook on Scientific Boiler 
Operation for Stokers, Students and Boiler Superinten- 
dente. By H.C. Anmstrone and C. V. Lewts. London : 
Charles Griffin and Company, Limited. [Price 4s. net.] 

Roadmakers’ Library. Highway and Road-Traffic 
Law. By R. P. Manarry. London: Edward Arnold 

and Company. [Price 15s. net.) 
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CONTRACTS. 


Messrs. THe EnciisH Evecrric Company, Limirep 
Stafford, have received a contract from the New Zealand 
Government Railways for eight 1,340-h.p. electric loco 
motives. They will be used for hauling passenge: 
freight, and mixed-stock trains on the Wellington 
Paekakariki section in North Island, which is to be ele« 
trified. The locomotives, which will be of streamlin« 
design, will be of the 2-8-4 type, weighing 84 tons and 
having an overall length of 46 ft. Of the eight loco 
motives, one will be built complete in England and th. 
New Zealand Railways will build the mechanical parts 
of the remaining seven in their own shops, obtaining tl: 
axles, wheels, air brakes, &c., from this country. The 
English-built mechanical parts will be manufactured by 
Messrs. R. anp W. HawruHorn, Lesiie AND CoMPANy, 
LiMiTED, and the eight electrical equipments by Messrs 
The English Electric Company. 

Messrs. YARROW AND Company, LimireD, ScoTstoun 
Glasgow, W.4, have received an order from the Corpora 
tion of Glasgow for six Yarrow boilers for Dalmarnock 
power station. The order includes stokers, economisers, 
air-heaters, fans, grit-catchers, chimneys, coal- and ash 
handling plant, piping, foundations, buildings, &c. Each 
boiler will be of the firm’s latest 8.F.3 type and will 
generate 200,000 Ib. of steam per hour at a working 
pressure of 625 lb. per square inch, superheated to 850) 
deg. F. 

Messrs. THe Truss—epD CoNCRETE STEEL Company. 
LimireD, Thames House, Millbank, London, 8.W.1, ar 
supplying Truscon Precast floors in connection with th« 
construction of shops, flats and other buildings at Up 
minster, Ulverston and Brighton, and a school at Chelten 
ham. They are also acting as _ reinforced-concrete 
engineers for the floors and balconies of cinema theatres 
at St. Austell, Harrogate, and Bury, and are supplying 
Truscon floors in situ at a hospital at Banstead and 
business premises at Huddersfield. 

Messrs. THe MrrrteEs Watson Company, LIMire). 
Scotland-street, Glasgow, have received the contract 
for the supply of the steam surface-condensing plants in 
connection with the 50,000-kW sets, which are being 
supplied by Messrs. C. A. Parsons AND CoMPANy, 
Liurrep, for the Dalmarnock power station, Glasgow 
Each condenser will be complete with circulating pump. 
duplicate three-stage steam-ejector air pumps, either 
of which will be capable of maintaining the vacuum at 
full. load, and duplicate vertical-spindle two-stage 
condensate pumps, either of which will be able to extract 
at full load. 

THe Lonpon MIDLAND AND ScorrisH RatLway 
Company has just placed orders for 227 mixed-traftic 
4-6-0 type tender locomotives with Messrs. Sir W. G. 
Armstrong, Whitworth and Company (Engineers), 
Limited, Newcastle-upon-Tyne ; 69 freight 2-8-0 type 
tender locomotives with Messrs. Vulcan Foundry. 
Limited, Newton-le-Willows, Lancs.; and 73 passenger 
2-6-4 type tank locomotives with Messrs. The North 
British Locomotive Company, Limited, Glasgow. All 
these locomotives will be of the two-cylinder type. Of 
270 passenger carriages ordered, 100 vestibule third-class 
coaches are to be supplied by Messrs. Metropolitan 
Cammell Carriage and Wagon Company, Limited. 
Birmingham, and another 100 by Messrs. Birmingham 
Railway Carriage and Wagon Company, Limited. Fifty 
vestibule third-class brake coaches are to be manufac 
tured by Messrs. R. Y. Pickering and Company, Limited, 
Wishaw, Lanarkshire, and 20 kitchen cars by Messrs 
Gloucester Railway Carriage and Wagon Company, 
Limited, Gloucester. 








Tue P. & O. Lover “ STRATHMORE”: ADDENDUM. 
In connection with the description of the ventilating 
arrangements on the P. & O. liner Strathmore, which 
appeared on page 630 of our issue of December 135, 
ie. Ozonair, Limited, of St. Leonard-street, London, 
S.W.1, advise us that all ozone apparatus on the ship 
is of their manufacture and was supplied by them to th« 
contractors for the ventilation, &c. There are in all 
ten Ozonair plants in use on the ship. 


Soutn AUSTRALIAN CENTENARY, 1936.—In connection 
with the South Australian centenary celebrations, an 
Empire Exhibition is to be held in Adelaide from 
March 20 to May 16, 1936. Applications for space, w: 
are informed, are very numerous, and it may be necessar 
to erect further buildings to provide adequate accommo 
dation for the exhibits. Also in connection with the 
celebrations a Horticultural and Agricultural Show 
will be held in September, 1936. Further particulars 
may be obtained from the Agent General and Trade 


Commissioner for South Australia, British Industries 
House, Marble Arch, London, W.1. 
SirsronzE Wewtpinc Rop.—Messrs. Suffolk Lron 


Foundry (1920), Limited, Gipping Works, Stowmarket, 
have sent us an illustrated folder describing their Sifbronz 
welding rod and the technique employed in its use. I 
is stated that, in the past, the material contained 59 per 
cent. of copper, 40 per cent. of zinc and | per cent. of iron. 
but that now a small percentage of silicon is included in 
its composition. Using an oxy-acetylene flame in 4 


manner similar to fusion welding, it is pointed out that 





alvanizing. A Theoretical and Practical Treatise for 
the Use of Works Managers, Students and Others. 
By Dr.-Ine. Hernz Basix. Translated by MARGARET 


Jvurers-Bupicky. Second edition, re-written and 
enlarged. London: FE. and F. N. Spon, Limited. 
New York: Engineers Book Shop. [Price 20s, net.] 





high-melting point metals, such as cast-iron, steel, nickel 
and co 
ture alloys by the agency of Sifbronze rods. 
main applications, however, is for repairing cast-iron 
machine and other parts fractured in service, and some 
outstanding examples of this are given in the folder. 


»per, can be joined,to much lower-melting tempera- 
h One of its 








DEC. 27, 1935.] 
NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is virtually no 
Cleveland pig-iron for the market. Production of 
foundry iron has been reduced almost to vanishing point, 
and makers have no free iron stored at the blast-furnaces 
to fall back upon, while stocks at consumers’ works are 
considered to be much lighter than is desirable. More 
use will have to be made on Tees-side of products of 
other iron districts unless the output of Cleveland 
foundry pig is promptly enlarged. North of England 
consumers and buyers in Scotland are seeking larger 
deliveries. Customers abroad are keen to place orders, 
but makers are not disposed to entertain any offers 
from overseas. Fixed minimum delivery prices of 
Cleveland pig are ruled by No. 3 quality at 70s. here, 
72s. supplied to North of England areas beyond the 
Tees-side zone, 70s. to Falkirk, and 73s. to Glasgow. 


Hematite.—Producers of East Coast hematite pig-iron 
are not quoting for shipment to the Continent, and 
second-hand holders of hematite find impediments to 
export trade almost insurmountable. Market trans- 
actions between home firms are few and small. The 
make is promptly absorbed by British users, and the 
moderate accumulations at manufacturers’ works are 
nearly all earmarked for early consumption. Material 
increase of demand in the near future is quite expected, 
and the promised enlargement of make by restarting 
idle plant is eagerly awaited. Recognised market 
values tend upward, but, as yet, are based on No. 1 grade 
of iron at 7ls. for use on Tees-side, 72s. delivered to 
Tyneside, 73s. 6d. delivered to various parts of North- 
umberland and Durham, 78s. 6d. to the Sheffield area, 
and 74s. to Scotland. 


Foreign Ore.—The situation in the foreign-ore trade 
does not admit of business of moment, but while sales 
are few and trifling, imports in fulfilment of old contracts 
continue on a substantial scale. 


Blast-Furnace Coke——Durham blast-furnace coke 
makers afe in a stronger position than for a very consider- 
able time. They have arranged large contracts, and 
report buyers still keen to negotiate. Quotations are 
at the equivalent of good medium qualities at 22s. 
delivered to Tees-side works. 


Manufactured Iron and Steel._—The huge aggregate 
tonnage output of semi-finished and finished iron and 
steel does not fully satisfy requirements of customers‘ 
some of whom are pressing persistently for larger supplies, 
Re-rollers complain greatly of shortage of steel semis, 
Manufacturers of sectional steel railway requisites and 
shipbuilding material have well-filled order books. 
Prices, all round, are strong, but the only actual change 
is a 5s. rise in quotations for sheets. Subject to usual 
rebates, principal market prices for home consumption 
stand: Common iron bars, 91. 12s. 6d.; packing 
(parallel), 81. ; cking (tapered), 101.; steel billets 
(soft), 52. 12s. 6d. steel billets (medium), 71. 2s. 6d. ; 
steel billets (hard), 7. 12s. 6d.; iron and steel rivets, 
11l. 108.; steel boiler plates, 91. 5s.; steel ship plates, 
8l. 158.; steel angles, 81. 7s. 6d.; steel joists, 81. 15s. ; 
heavy sections of steel rails, 8/. 10s. for parcels of 500 
tons and over, and 91. for smaller lots ; and fish plates, 
121. 10s. Black sheets ‘No. 24 gauge) are 111. 10s. for 
delivery to home customers, and 9. 15s. f.o.b. for ship- 
ment abroad, and galvanised corrugated sheets (No. 24 
gauge) are 13l, 10s. for delivery to home customers, and 
111. 5s. f.0.b. for shipment overseas. 

Scrap.—Scarcity of scrap is causing considerable 
concern, and is forcing up prices. For heavy steel, 
60s. has been paid, and that figure is generally named 
for machinery metal, while 57s. 6d. is a buyer’s price 
for foundry cast-iron, and up to 47s, 6d. is asked for 
clean light cast-iron. 








Monet METAL IN ENGINEERING Vatves—A brochure 
entitled Engineering Valves, by Professor A. L. Mellanby, 
has recently been published by Messrs. Henry Wiggin 
and Company, Limited, Thames House, Millbank, 
London, 8.W.1, It constitutes the third of a series 
which the firm has recently published dealing with 
Monel metal in power plant. The brochure, which 
contains many illustrations, describes in a most interesting 
and informative manner valves of many types and their 
conditions of service. Such subjects as corrosion, tem- 
perature effects, and shock and wear are dealt with at 
some length, and reference made to the use of Monel 
metal and other special alloys in overcoming various 
troubles and difficulties. 


Lonc-Rance Sporiticut.—A long-range floodlight, 
which is said to be particularly useful for employment 
in railway shunting yards, quarries, mines, and on motor 
launches, as well as for dance hall, theatre and cinema 
spotignting, not to speak of the floodlighting of build- 
ings, has recently been placed on the market by Messrs. 
Davis Brothers, Illuminating Engineers, Limited, 36, 
St. Martin’s-court, Charing Cross-road, London, W.C.2. 
It consists of a projector of the ordinary pattern with 
a focussing attachment, so that when a 60-watt lamp is 
used a parallel beam with a range of approximately 
600 ft. is obtainable. The focus'can be adjusted within 
10 deg. The projector itself i¢ carried in the usual 
mounting which is supported on a low, fixed stand, giving 
an overall height of 22 in. Alternatively, it can be 
placed on a three-legged stand with ball feet, the 
height of which is adjustable from 4 ft. 6 in. to 7 ft. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The local steel, machinery, and engi- 
neering trades will finish the year in a strong position. 
The influx of orders has been well maintained, and many 
works have sufficient business on hand to keep plant 
operating at current capacity until well into the New 

ear. The enterprise displayed by producers of steel 
ingots and castings in extending uctive capacity is 
having its reward. The record daily output of 4,977 tons 
of steel attained in October was maintained in November. 
During that month (the latest for which statistics are 
available) Sheffield turned out in 26 days 129,400 tons, 
as compared with 134,400 tons in 27 days in October. 
The shortage in supplies of basic billets is less acute. 
To some extent this is due to a slight falling-off in the 
demand. Active conditions operate in the heavy 
machinery and engineering trades. One of the City’s 
biggest works, which has spent over two million pounds 
on the modernisation of plant, continues to set up fresh 
records in the production of heavy forgings. For the 
first time in this country this concern is turning out 
gear-wheel rims forged under a: press to 14 ft. 3 in. 
diameter. The forging is carried out under the firm’s 
new 7,000-ton electro-hydraulic press recently erected 
at the works. The portion of the ingot required for the 
rims, after being trepanned with a 24-in. hole, is expanded 
under the press to cightly over 10 ft. in diameter. It is 
then reheated and forged to 14 ft. 3in. These rims are 
for a single-reduction geared turbine under erection at 
Birkenhead. More business is circulating for railway 
rolling stock on both home and overseas account. Arma- 
ment departments are doing better, but the volume of 
business coming to hand is nothing like sufficient to keep 
greatly extended plant operating to capacity. Mercan- 
tile-marine requirements of steel and machinery are 
improving, while naval shipyards are proving more valu- 
able customers. Steel for the production of electrical 
equipment is in strong demand. Works specialising in 
the production of crushing and grinding machines, 
mineral washing equipment, and dredger parts are bene- 
fiting considerably from orders placed by foreign mining 
enterprises. British collieries are less generous with 
contracts for new equipment, though work has been 
booked in this area for tubs and haulage gear. The 
special steel branches are satisfactorily employed. 

South Yorkshire Coal Trade.—The crisis in the coal 
trade has had the effect of augmenting the large number 
of inquiries circulating for all types of fuel. here is an 
active call for industrial fuel, and in some grades difficulty 
is experienced in carrying out contracts. Electricity 
generating and gas-producing works are taking in heavy 
tonnages. House coal is in short supply, and in some 
classes of coal prices have risen. Foundry and furnace 
coke are progressive media, while demands for gas coke 
are in excess of requirements, The export position in 
most types of fuel has undergone little change. Quota- 
tions are: Best branch hand-picked, 26s, to 28s. ; Derby- 
shire best house, 22s. to 24s.; Derbyshire best brights, 
19s. 6d. to 21s.; best screened nuts, 19s. to 20s. ; small 
screened nuts, 18s. to 18s. 6d. ; Yorkshire hards, 19s. 6d. 
to 20s.; Derbyshire hards, 198. 6d. to 20s.; rough 
slacks, lls. to 12s. ; nutty slacks, 0s. to 11s. 





= 





CLaupEGEN ArtiFic1aL Dayuicut.—The variability 
of daylight at different times of the day, seasons of the 
year and in different parts of the country has the effect 
of making accurate matching difficult. It is claimed that 
this difficulty can be overcome by using the Claudegen 
system of artificial daylight,devised by Messrs.The General 
Electric Company, Limited, Magnet House, Kingsway, 
London, W.C.2, since this permits an absolutely constant 
standard of light, and thus a constancy of appearance 
of colours of the same hue, to be obtained. It is also 
stated that it enables blemishes in finish or texture 
to be detected and that it is more economical to use 
and less costly to maintain than a colour-correcting 
device. 


VaRIABLE-LoAD, HAND-REGULATED Etecrric WATER 
Heaters.—The range of electric water heaters now | 
manufactured by Messrs. A. Reyrolle and Company, 
Limited, Hebburn-on-Tyne, has been extended to meet 
the demand for small-capacity semi-automatic equip- 
ment, such as is required in small hotels, shops, garages, 
and greenhouses. These heaters have hand-operated 
load regulation down to 50 per cent. of full load, and 
their switehgear usually consists of a contactor and 
isolating switch, with the necessary protective apparatus 
and indicating instruments. The current can also be 
switched on and off automatically by an adjustable 
thermostat to maintain the desired air temperature in 
the building, or time-switch control can be used. 





FLExIBLE Fasric Bectinc.—Rubber-cemented woven 
fabric has such a natural flexibility that every means 
should be taken to conserve this quality in belting made 
ofit. A new form of the “ Teon”™ belt, made by Messrs. 
Fleming, Birkby and Goodall, Limited, West Grove Mill, 
Halifax, effects this desirable end. In it the lacing staples 
which are used near the edges of the belt to give additional 
durability and security are di transversely instead 
of longitudinally, the staples on the opposite edges 


being staggered relatively to one another. It will be 
clear that, as these staples lie along the lines of flexure 
they offer no resistance to bending w longitudinally- 


placed staples have to bend with the belt or to resist 
curvature. ‘The new construction does not, of course, 
interfere with the strength of the belt or its capacity for 
remaining unaffected by either, steam, water, acid or 





Tt can also be fitted with a colour frame. { 





heat. 


NOTICES OF MEETINGS. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday > 
January 2, 6 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Ordinary Meeting. “ Applications of the Hot- 
Cathode Grid-Controlled Rectifier, or Thyratron,”’ by 
Mr. A. L. Whiteley. Meter and Instrument Section : Fri- 
day, January 3, 7 p.m., Savoy-place, Victoria-embank- 


ment, W.C.2. Chairman’s Inaugural Address, by Mr. 
O. Howarth. 


INSTITUTE OF MeEtTALS.—Birmingham Local Section : 
Thursday, January 2, 7 p.m., The James Watt Memorial 
Institute, Birmingham. “Some Aspects of a Study 
of Steel Tubes,” by Dr. J. W. Jenkin. 


INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
January 3, 7 p.m., Storey’s-gate, S.W.1. Informal 
Meeting. ‘‘ The Work of the National Physical Labora- 


tory, with Special Reference to the Engineering Depart- 
ment,’ to be introduced by Dr. H. J. Gough 


For Meetings of other Societies and of Junior Sections, 
see page 2 of Advertisements. 








NOTES FROM THE NORTH. 


Gatseow, Wednesday. 


Scottish Steel Trade.—Conditions in the Scottish steel 
trade as regards production are unchanged, and prac- 
tically all plant is being kept running at full pressure 
and output is on a large scale. Shipbuilding material 
is being specified freely, and the demand for structural 
material is growing steadily. There is still a decided 
shortage of semi-manufactured steel, despite the arrival 
of the extra tonnage arranged for from the Continent, 
and local plant is still operating at top speed in the 
endeavour to cope with the home demand. The makers 
of black-steel sheets are experiencing a most satisfactory 
run at present for sheets for home consumption, but 
there is a lack of regularity in orders for overseas. Prices 
are very firm, and not only have the recent advances 
been ratified, but at the British Sheetmakers’ Conference, 
held in London last week, it was agreed to make an 
increase of 5s. per ton in Nos. 21-24 gauge black and gal- 
vanised corrugated sheets. The following are now the 
current prices :—Boiler plates, 91. 5s. per ton ; ship plates, 
8l. 15s. per ton ; sections, 81. 7s. 6d. per ton ; black- steel 
sheets, Pin., 91. 5s. per ton, and No. 24 gauge, in minimum 
four-ton lots, 11l, 10s. per ton; and galvanised corru- 
gated sheets, No. 24 gauge, in minimum four-ton lots, 
131. 10s. per ton, all delivered at Glasgow stations. 


Malleable-Iron Trade.—In the West of Scotland, 
malleable-iron trade, the demand has been well main- 
tained, and makers have quite a good amount of work 
on hand. Re-rolled steel bars are moving freely, and 
there is not the slightest doubt but that since the import 
duties were imposed, conditions locally have very much 
improved. Current prices are as follows :—Crown bars, 
91. 15s. per ton for home delivery, and 91. 5s. per ton for 
export ; and re-rolled steel bars, 81, 12s. per ton for home 
delivery, and 71, 10s, per ton for export. 


Scottish Pig-Iron Trade.—A strong tone continues to 
prevail in the Scottish pig-iron trade and the current 
demand is, if anything, heavier than usual. Con- 
sumers keep pressing for deliveries, and as one furnace 
producing basic is temporarily off for repairs at present, 
stocks are lower. The 13 furnaces now in blast are 
— to capacity, and every ton is being taken up. 
Prices are steady, and the following are the market 
quotations :—Hematite, 73s. 6d. per ton; basic iron, 
70s. per ton, both delivered at the steel works; and 
foundry iron, No. 1, 76s. 6d. per ton, and No. 3, 748. per 
ton, both on trucks at makers’ yards. 


Shipbuilding.—Messrs. The Caledon Shipbuilding and 
Engineering Company, Limited, Dundee, have received 





an order from the Admiralty for a store-carrying and 
distilling vessel. This is the first important vessel 
received by the Caledon Company from the Admiralty 
since the war. Messrs. Harland and Wolff, Limited, have 
received a contract from the Donaldson Line, Limited, 
Glasgow, to build a 9,000-ton insulated cargo motorship 
for their Pacific trade. This vessel will be built at the 
firm’s Govan yard, and the propelling machinery, con- 
sisting of Harland-B. and W. Diesel engines, will be 
constructed at the firm’s Finnieston Engine Works. 








Earv’s Court Staptum Licutrne.—The new Empress 
Stadium at Earl’s Court, which contains an arena 200 ft. 
long by 97 ft. wide, has a maximum seating capacity 
for 10,000 people and is lighted by 36 1,500-watt flood- 
lights. These are arranged above the arena for ice- 
hockey events. Two batteries of three concentrating 
reflectors, also containing 1,500-watt lamps, are fitted 
high up for use when the arena lights are not in opera- 
tion, while when boxing is taking place illumination is 
provided by 16 similar reflectors which are mounted on 
a framework. This framework can be lowered from the 
roof by a winch. The whole of the arena and stand 
fittings are also equipped with winches, so that they can 
be lowered for cleaning and maintenance. The approach 
roads are lighted by 500-watt lamps in Duflux reflectors 
which are mounted on 20-ft. standards, and by 200-watt 
lamps in Wembley lanterns which are fixed on two-way 
brackets. The installation was carried out by Mesers 
T. Clarke and Company, Limited, 129, Sloane-square, 
London, 8.W.1, the lamps and fittings being supplied 
by Messrs. The Gane Electric Company, Limited, 
Magnet House, Kingsway, London, W.C.2. 
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BRITISH INSTRUMENT MAKING. 


Ar a meeting of the Newcomen Society held at the 
Science Museum on December 11, a paper by Dr. R. 8. 
Clay and Mr. T. H. Court entitled “ English Instru- 
ment Making in the Eighteenth Century ” was read. 
For forty years Mr. Court has been a collector of 
mathematical and scientific instruments, he has given 
a large number of examples to the Science Museum, 
and during the reading of the paper Dr. Clay exhibited 
and explained some of the most interesting of these 
exhibits. Most of the early telescopes and micro- | 
scopes, he said, were made of wood and vellum and were 
wanting in rigidity and accuracy, but about the middle | 
of the Eighteenth Century brass was in common use. 
England was fortunate in having at this time a number 
of men who were not merely instrument makers, but 
who were also men with scientific knowledge, as evi- 
denced by their membership of the Royal Society. 
Such men were Moxon, elected 1678, Senex elected 
1728, Short elected 1738, Dollond elected 1761 and | 
Nairne elected 1776. These and others such as Ben- | 
jamin Martin, George Adams and James Ferguson, | 
made advances which put English instruments in the | 
forefront and caused them to be copied abroad. One | 
important invention was the method of drawing brass | 
on a steel tube by which tubes capable of sliding | 

| 








smoothly in one another for draw tubes of telescopes 
could be made, and another was that of John Marshall 
for grinding a large number of lenses together on a 
block with a spherical tool. The invention of the | 
achromatic lens by Dollopd in 1758 made a more 
accurate mounting desirable for telescopes and he and 
others generally used brass tubes. For naval telescopes 
wood was often still used for the outer tube to avoid 
the corrosion due to salt spray. The invention of the 
quadrant by Hadley in 1734 enabled latitudes at sea 
to be determined with greater accuracy and the dividing 
of the scales for these instruments led to improvements 
in surveying levels and theodolites. The use of air 
pumps and the demand for electrical apparatus also 
made a demand for improved workmanship. Before 
watches were cheap and reliable, sundials and ringdials 
were much in demand, while globes and orreries were 
made in large numbers. Mr. Court had collected the 
names of some hundred or more instrument makers of 
the Eighteenth Century, but many of these were only 
known by the instruments they had left or by their 
trade cards, Of the more famous, John Bird was known | 
for his work as a divider while James Short was famous 
for his reflecting telescopes. Short was one of the | 
few opticians who made money at his trade, for he | 
died worth 20,0007. Cuff, Linnell, Champness, Martin, | 
Whitford, Hauksbee and Sisson all were declared 
bankrupt at various times. The outstanding figure | 
at the end of the Century was Jesse Ramsden (1735- | 
1800), who brought the art of dividing to a high state | 
of perfection by means of the dividing engine. A 
contemporary of his was Edward Nairne (1726-1806) 
who, with Thomas Blunt, had a shop at 20, Cornhill. 
They made air pumps, barometers, mathematical 
instruments, microscopes and introduced a new equa- | 
torial mounting for telescopes. 














LAUNCHES AND TRIAL TRIPS. 

“ Harpatycus.”—Single-screw cargo and passenger | 
steamer ; triple-expansion engine constructed by Messrs. 
The North Eastern Marine Engineering Company, 
Limited, Wallsend-on-Tyne. Trial trip, November 23. 
Main dimensions, 448 ft. 6 in. by 58 ft. 3 in. by 38 ft. 3 in. 
Built by Messrs. R. and W. Hawthorn, Leslie and Com- 
pany, Limited, Hebburn-on-Tyne, to the order of Messrs. 
J. and C, Harrison, Limited, Loudon. 

“ Sonavati.”—Single-screw cargo and passenger 
motorship for the Indian coastal service; two-cycle, 
trunk-piston, poppet valve, airless-injection Harland- 
B. and W. Diesel engine. Launch, November 26. Main 
dimensions, 249 ft. by 42 ft. by 24 ft. 3 in. Built and 
engined by Mesars. Harland and Wolff, Limited, Govan, 
Glasgow, for Messrs. The Bombay Steam Navigation 
Company, Limited, Bombay. 

“ Exvona.”"—Single-screw oil-tank motorship ; single- 
acting, four-cycle, solid-injection, anagiteies Werk- 
spoor Diesel engine constructed by Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, Hebburn-on- | 
Tyne. Launch, November 27. Main dimensions, 425 ft. 
by 54 ft. 3in, by 31 ft. Built by Messrs. Swan, Hunter, 
and Wigham Richardson, Limited, Wallsend-on-Tyne, | 
for Messrs. The Anglo-Saxon Petroleum Company, | 
Limited, London. 


| 
| 
| 
| 
} 


Barer.-Open swim-type barge to carry 300 tons. | 
Launch, November 25. Main dimensions, 114 ft. by 
25 ft. by 7 ft. 6in. Built to the order of Messrs. Union 
Lighterage Company, Limited, London, by Messrs, Har 
and and Wolff, Limited, North Woolwich, London. E.16 

* Larwoop.”’—Single-screw steam trawler for service 
in the northern waters of Iceland, Bear Island, and the 
White Sea; triple-expansion engine supplied by Mesars. 
Amos and Smith, Limited, Hull. Launch, November 27. 
Main dimensions, 160 ft. 6 in. by 27 ft. by 15 ft. Built | 
by Messrs. Cochrane and Sons, Limited, Ouse Ship- 
building Yard, Selby, for Mesars. Crampin Steam Fishing 
Company, Limited, Grimsby. | 
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This tendency has been helped by the propaganda, 


effective, 


and 
counter-attack, the result being a competition, not 
wanting in keenness, whose outcome the speculative 
will await with some interest. 
struggle is more or less frankly admitted to be the 
increase of commercial prosperity. 
scientific technical and economic aspects, which are 
worthy of examination. 


provided by two papers, which have recently been 
published. 
on 
and U.S.A. and its Further Development,” 
read before the Institution of Heating and Ventilat- 
ing Engineers on Tuesday, October 8 ; 
second is by Mr. 8. B. Donkin on 
Agricultural and Domestic Heating, with Electricity 
as a By-Product ”’ and was read before the Institu- 
tion of Civil Engineers on Tuesday, December 10. 
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COMBINED HEAT AND ELECTRICITY 
SUPPLY. 


Srnce the far-off days when Prometheus brought 
down fire from Olympus, the race of men has 
depended more and more on a supply of heat for its 
existence, comfort and well-being. While, to begin 
with, raw fuel was burnt in the home for this 
purpose, in more recent times the convenience of 
gas and electricity, which are produced at some 
central point, has assisted their wider employment. 


artistic and amusing, with which those 


concerned have recommended their wares. The coal 
oil interests are, however, engaged in a 


The object of this 


But it has 


An opportunity to make such an examination is 


The first of these is by Mr. A. Margolis 
‘** Experiences with District Heating in Europe 
and was 


while the 
** Industrial 
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simple. Water, gas and electricity are all, he says, 
supplied from central sources. Heat alone is 
obtained from local appliances, a procedure which 
results in unnecessary labour and loss of time, and 
possesses both hygienic and economic disadvantages. 
Even central heating, as we generally apply the 
term, necessitates the handling of fuel and ashes ; 
and demands a certain amount of labour. To alter 
this state of affairs is, he argues, the whole duty of 


683 | the heating engineer, who should instal plant from 


which complete districts can be supplied with the 
heat they require. Broadly speaking, the argu- 
ments in favour of such centralised generation of 
heat are that it renders the warming of buildings 
easier, better and more economical. It assists 
towards smoke abatement; and it reduces fire risk 
and traffic congestion, since the off-loading of fuel 
to single buildings is avoided. As it will encourage 
the use of solid fuel, it should receive the support 
of the Coal Utilisation Council, though it must in 
justice be pointed out that most, if not all, the 
advantages claimed for it could also be obtained by 
employing gas or electricity, which are both forms, 
or rather potential sources, of heat. It is perhaps 
for this reason that Mr. Margolis places most 
reliance on the argument that by combining the 
supply of electricity and heat the thermal efficiency 
of our power stations could be raised from some 
20 per cent. to 60 per cent. or even higher. 

Mr. Donkin bases his case entirely on this founda- 
tion, adding that as the price of coal will be in- 
creased in the near future, it is desirable for engineers 
to examine every possible method of meeting the 
consequent economic difficulty. One way of doing 
this is by erecting combined heat and electricity 
supply stations and thus providing high-grade heat 
for manufacturing processes and low-grade heat for 
warming hothouses. 

The ideal of supplying heat from a central source 
is not, of course, new. It was put into practice at 
Lockport in the United States as long ago as 1876 
and in New York in 1881. In 1932 there were 
161 public installations at work in that country, 
the majority being in the Eastern and Middle States, 
where the climatic conditions are most favourable. 
Though in the construction of these plants full 
advantage has been taken of recent advances in 
combustion engineering, it is important to note that 
only about 40 of them are combined thermal- 
electric stations. In Germany, on the other hand, 
development began much later and since the war 
has been facilitated by the price of coal. That 
country also differs from the United States in that 
the majority of plants are truly thermal-electric, 
as is also the case in Belgium, Czechoslovakia, Den- 
mark, France, Germany and Switzerland. By far 
the greatest progress has, however, been made in 
Russia, where sixty-three such combined stations 
have been built, while others are in course of 
erection. These include ten stations in Moscow, 
which will have a total generating capacity of 
1,426,000 kW and will distribute 26,500,000,000 
B.Th.U. per hour. Leningrad already possesses a 
network of heating mains 20 miles long through 
which 416,000,000 B.Th.U. per hour are distributed. 
In this country there are, except in Manchester, 
no similar examples of public supply to quote, 
though the system is employed at. many works, 

Both authors discuss how thermal-electric genera- 
tion might be extended, Mr. Margolis being the 
idealist and Mr. Donkin the practical man, The 
power station of the future, says the former, will 
be on the outskirts of the town, and will generate 
steam at 1,500 Ib. per square inch for use in back- 
pressure turbines. The steam from these turbines 
will be transmitted at a pressure of 170 lb. per 
square inch to sub-stations, and there utilised to 
drive further turbines, which will exhaust against 
a back pressure of 40 Ib. per square inch, Steam 
at this latter pressure will then be distributed for 
heating or led to a third set of turbines, In the 
latter case the turbines will exhaust at 7 lb. per 
square inch, the steam being used for the supply of 
hot water. By such a combination it will, in his 
opinion, be possible to weld the supplies of electricity 
and heat into one, though condensing turbines 
will be necessary to deal with the summer load 
when heat was not required. 





The argument of Mr. Margolis’ communication is 
¢ 


A very cursory consideration of this scheme will 
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show, however, that it is not without the complica- 
tions which often arise when the attempt is made 
to do two things at the same time. In the first 
place there is the difficulty of correlating the demand 
for heat with that for electricity. The demand for 
heat is a maximum in the early morning and even 
in the coldest weather falls off during the course 
of the day. On the other hand, the electrical demand 
is at a maximum in the early afternoon, even though 
this peak is not so prominent as it used to be, and 
is to a large extent unaffected by the weather. In 
the morning therefore the amount of steam ex- 
hausted by the back pressure turbines, an amount 
which depends on the electrical load, may be 
insufficient for the heat requirements, while in the 
evening and during the night the demand for steam 
is so small that the turbines cannot be kept running. 
One solution proposed for this difficulty is to instal 
both condensing and back-pressure turbines, but 
if this is done the effect on the thermal efficiency is 
harmful and the argument in favour of district 
heating is weakend in proportion. Another pro- 
posal is to instal steam accumulators, but these are 
costly and a good case has to be made out before 
their use is justified. The amount of steam available 
from thermal-electric stations, if one can conceive 
a wholesale change-over to that method of operation 
taking place, would be largely in excess of what is 
required for heating purposes. In this connection 
it must be remembered that while the demands for 
electricity and heat from a works or group of works 
having an annual load factor of 90 per cent. can be 
satisfactorily met in this way, it does not follow 
that a similar system will pay when a public 
generating station with a load factor in the thirties 
or forties is in question. 

\ further obstacle is that rightly or wrongly we 
are now 
generation in large stations and as far as the supply 
of heat is concerned the range of these is limited 
to a few miles, probably six is the maximum. Neither 
their design nor their method of operation are 
suitable for the supply of heat and it is significant 
that in the United States none of the really large 
public stations is used for this purpose, and though 
the reverse is true in Russia, the conditions in that 
country differ considerably from those elsewhere. 
To transmit heat rather than electricity is not, 
therefore, a policy likely to generally commend 
itself. From the purely practical point of view it 
will not be easy to find room for the necessary mains 
under the streets and where space is as limited, as it 
is, it will be more economical in every way to use it 
for transmitting kilowatt-hours rather than British 
thermal units. The same difficulty arises in con- 
nection with the sites for the steam sub-stations 
desired by Mr. Margolis. Electricity supply engi- 
neers are already hard put to it to find room for the 
much more compact electrical sub-stations from 
which there is no emission of vapour and little of 
noise. The discovery of the larger sites required 
for steam sub-stations would be a still harder 
problem, especially when the conditions under which 
they must of necessity operate are taken into 
account, 

Mr. Donkin recognises this and wisely admits 
that these factors constitute almost ” insuperable 
barriers *’ to the use of thermal-electric stations in 
existing towns. He ingenuously suggests, how- 
ever, that their possibilities should not be neglected 
in laying out new industrial areas ; and puts forward 
« fully-worked out scheme for a community of this 
kind with 100,000 inhabitants. This would com- 
prise a combined plant capable of generating 
61,000,000 kWh per annum at a load factor of 
35 per cent., together with 6,250,000 therms per 
annum of high-grade heat at the same load factor, 
and 1,950,000 therms per annum of low grade heat 
at a load factor of 20 per cent. Electricity could 
then be sold at 0-22d. per kilowatt hour, high-grade 
heat at 2d. per therm and low-grade heat at 1-75d. 
per therm, giving a total annual revenue of 
122,200/. against working costs of 67,9001. The 
capital charges would be 48,4501., leaving a 
balance of 5,850. Two points, however, arise 
in this connection. 
made in the establishment of satellite towns and 


committed to a policy of centralised | 
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|a scheme as that suggested also envisages the 
| existence of an electricity supply of more normal 
design in the background to which surplus electricity 
can be sold in the winter and from which electricity 
can be bought in the summer when the demand for 
|heat is small. Indeed, as Mr. Donkin himself 
| points out, the greatest practical difficulty in 
| operating a system of this kind is to secure a proper 
balance between the electrical and the thermal loads. 
| The greatest sphere of usefulness of such plants 
would be to assist the large centralised stations and 
| any whole aoandonment of the latter, whatever the 
| theoretical advantages of such a policy, can there- 
| fore hardly be contemplated. 
| Passing over the problems, which must arise when 
a change is made from relatively small scale to large 
| seale working, there remain two further matters 
| which must arise in connection with heat distribu- 
tion—the climatic conditions in this country and 
the attitude of its inhabitants to artificial heat. In 
|the United States the heating load is based on 
|external and internal temperatures of 70 deg. F. 
|and 0 deg. F. respectively, a 70 deg. rise, whereas 
in this country the corresponding figures would be 
| 60 deg. F. and 30 deg. F., a range of less than half. 
| The demand for heat would therefore be reduced in 
| that proportion. Moreover, there are many days 
| when even that range would not have to be covered, 
| while in addition the British area hardy race ; for 
instance, the temperature maintained in our trains 
during the winter months is low, compared with 
that abroad. To expect therefore that the public 
will without difficulty be persuaded to heat our 
buildings to a temperature common in other 
countries is to make a grave assumption, yet it is 
on some such assumption that much of the case of 
the district heating enthusiast rests. 

This question was examined during the latter 
| part of the war in an attempt to find some way of 
economising coal. The conclusion was that such 
a scheme was practicable for a compact area and 
that a saving in coal would result. Such a saving 
would, however, only be gradual, and would need 
a great deal of propaganda to secure. It was also 
pointed out that a similar saving could be effected 
by employing more efficient methods of applying 
heat. In the intervening period the balance has 
moved still further in favour of the latter method. 
Great economies have been achieved in the generation 
of gas and electricity and as their use has become more 
general so as their price has been reduced. A wide- 
spread scheme of district heating such as outlined 
therefore hardly seems to be practical politics, 
though there is, of course, no reason why groups of 
buildings should not be dealt with in this way. 
Two methods are possible for this purpose. Either 
the heat required can be obtained from boilers and 
the electricity necessary drawn from the mains, or 
the electricity can be generated in back-pressure 
turbines and the exhaust steam used for heating. 
The latter system is, of course, largely used in 
factories requiring process steam and it has great 
attractions from the economic aspect. Even s0, 
it should be noted, by way of moral, that an increas- 
ing number of such concerns are looking to the 
public mains for their electrical energy. 








_RESEARCH ON WATER POLLUTION. 


| THE conservation of the purity of our water 
| Supplies and the prevention of the pollution of 
|any potential source of potable water is of extreme 
importance from the public health and national 
standpoints. At the present time, a large propor- 
tion of the London water supply is obtained by 
purification of water taken from the rivers Thames 
and Lee, and it is essential that the water of such 
rivers should suffer the least possible amount of 
| pollution, in order that the purity of the treated 
| water may be maintained at the highest possible 
|standard. The principal objections to the use of 

rivers as sources of public water supply are based 

on topographical and epidemiological grounds ; 

however, the extensive and thorough forms of 
| purification processes which exist, both natural 








No great progress is being | and artificial, are highly effective agents in helping 


| to prevent undesirable pollution from reaching the 


some of those that exist are not producing the| rivers themselves and passing finally to the con- 
results their promoters expected from them. 


Such 





|sumer. Extensive work has been carried out in 
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this direction by the various Water Boards of this 
country, and in a recent publication* of the Depart- 
ment of Scientific and Industrial Research, current 
researches of the Water Pollution Research Board 
are discussed, attention being drawn to the more 
important aspects of their investigations. 

During recent years, much research work has 
been utilised in studying the base-exchange process 
of water softening, and in the preparation of base- 
exchange materials suitable for use in the process. 
Base-exchange zeolites will completely remove 
traces of lead from water, and experiments are 
now being made with filters which contain small 
quantities of such base-exchange materials. The 
synthetic types of commercial base-exchange 
materials are manufactured within this country, 
but the raw materials are imported from foreign 
countries. Investigations have now reached a 
stage indicating that materials suitable for use as 
water-softening agents can be prepared from 
particular types of British clays, the products 
being the equal of the foreign materials in basv- 
exchange value and, moreover, highly resistant to 
disintegration. The most satisfactory method of 
preparation consists of treating the clay with 
sulphuric or hydrochloric acid, drying, grading it 
and calcining it at 600 deg.C. The product is finally 
treated with a mixture consisting of sodium alumin- 
ate and sodium silicate. This process has been 
protected by the Board by a British patent. Con- 
siderable progress also has to be recorded in the 
application of synthetic resins as base-exchange 
materials. These resins consist mainly of con- 
densation products of phenolic bodies or tannins 
with formaldehyde. They are very efficient in 
removing calcium and magnesium salts; some of 
the more recently-developed aromatic products, such 
as those of aniline and p-phenylenediamine, are 
capable of removing acidic radicles from solution. 
Preliminary investigations have indicated that by 
treating the Teddington water supply initially with 
a tannin resin and then with a basic resin, the total 
soluble solids could be reduced from 33 parts per 
100,000 to 1 part per 100,000. A similar repeated 
treatment of seawater is found to remove a large 
proportion of the salts present. 

The last two annual reports of the Water Pollution 
Research Board discussed the application of purifica- 
tion methods to milk-factory effluents, and further 
experiments on this matter have been carried out, 
the results being recorded in the present report. 
Efforts have been made to indicate, and in some 
cases establish, the conditions necessary for purifica- 
tion by anzrobic fermention and biological oxida- 
tion in percolating filters, and also by a mcthod 
based on the activated-sludge process, in which the 
milk effluent is aerated and oxidised. The biological 
researches are being continued in order to study the 
relative activities of the various types of bacteria 
present in milk effluents, with a view to assisting in 
reaching a definite conclusion. Two plants are 
now being erected at Ellesmere in order to test 
the relative merits of these processes under commer- 
cial conditions. The co-operation of one of the 
large milk-producing companies has been enlisted, 
and this will clearly help the Board to reach a 
satisfactory conclusion from a commercial stand- 
point. One plant consists of two 25-ft. diameter 
percolating filters to which the liquid can be fed 
either in series or in parallel, while the second plant 
has been constructed for the study of the activated- 
sludge process as applied to milk effluents, aeration 
being carried out by the use of air diffusers. 

A section of the report which is of outstanding 
interest is devoted to the Board’s recent investiga- 
tions on the treatment of sewage by the activated- 
sludge process. As the result of researches carried 
out at the London School of Hygiene and Tropical 
Medicine, it has now been definitely established that 
the rate of oxidation of a mixture of activated sludge 
and crude sewage or treated sewage effluent, is 
considerably greater than the total of the rates of 
the separately-treated constituents. Experimental 
results also indicate the far-reaching importance of 
a large excess of air and activated sludge in the 











* Report of the Water Pollution Research Board, with the 
Report of the Director of Water Pollution Research 
Department of Scientific and Industrial Researc! 
London: H.M. Stationery Office. Price ls. 
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treatment of sewage sludge by activated-sludge 
methods. Further investigational work has been 
carried out in order to determine whether a washed 
suspension of activated sewage sludge can foster 
the oxidation of typical organic bodies, such as fats, 
carbohydrates, amino-acids, and phenols. Some 
of the sugars were found to be oxidised more rapidly 
than glucose, while the hexahydric alcohols appeared 
to be oxidised to a lesser extent. Under the condi- 
tions and concentrations of the experimeuts carried 
out, activated sludge furthered the oxidation of all 
the substances examined with the exception of 
phenol in a concentration of 0-1 per cent. By 
aerating sewage sludge for periods of several weeks 
with special substrates of suitable concentration, 
instead of with sewage liquor, attempts have been 
made to change the activity of the sewage sludges, 
and it appears that the Seitz-filtered sewage became 
more rapidly oxidised in the presence of normal 
activated sludge than with any of the other sludges 
experimented with. Glucose in 0-1 per cent. 
solution was readily oxidised in admixture with 
sludge treated with tryptic digest (a mixture of 
amino acids and a trace of sugar), but not with 
the glucose sludge or salts of ammonia sludge. 
It has also been shown to be possible so to modify 
the activity of a sludge that it oxidises, in a selec- 
tive manner, one substrate more easily and effectively 
than another, and also that it is possible to develop 
specialised sludges possessing particular properties, 
by the treatment of crude sewage by the activated 
sludge process operating in several stages. 

Most of the dispersed matter in sewage is relatively 
coarse, and it has now become evident that it can 
be separated by simple sedimentation or centrifuging, 
the amount present in particles of sizes of the order 
of true colloidal sols being very small. Simple 
mechanical stirring of the sewage encourages 
coagulation, but this procedure is not as effective 
as the results obtained by the passage of bubbles of 
gas, and it is as yet not determined whether coagula- 
tion is encouraged on the surfaces of the bubbles, 
or whether the bubbles of the gas act mainly by 
stirring the sewage. Physical and chemical action 
appear to be predominant over any biological 
activity. 

In dealing with gas-works effluents, the present 
report gives a summary of the Fourth Report 
recently issued by the Liquor Effluents and 
Ammonia Sub-Committee of the Institution of Gas 
Engineers, and referred to on page 523, ante. This 
report described further experiments on the bio- 
logical oxidation of sewage to which definite propor- 
tions of gas-works liquors had been added. Pre- 
viously, the permanganate test had frequently 
been taken as a measure of the additional burden 
added by the gas liquor to the sewage purification 
process ; it has now been proved that satisfactory 
conclusions can only be drawn by a series of experi- 
ments on the sewage concerned, the gas-liquor 
mixture, the treated and the untreated liquors. 
The higher tar acids are mainly responsible for the 
differences observed in the treated effluents, and 
most of the constituents of gas-works liquors are 
oxidised in the initial sections of the filters, while 
with the activated-sludge process the oxidation of 
the gas liquors is retarded pending the oxidation of 
a proportion of the sewage. 

The work of the Water Pollution Research 
Board has great possibilities, but progress is neces- 
sarily slow when studying the widely-varying 
conditions under which water pollution may occur. 
The treatment of water in order to render it fit 
for human consumption still calls for persistent 
and continuous vigilance on the part of the authori- 
ties concerned. The whole-hearted support and 
0-operation of private individuals and indus- 
trialists is also most desirable in order to deal 
effectively with pollution problems in general. 








NOTE. 


TRANSATLANTIC AIR SERVICE. 


THE Conference recently held in Washington of 
representatives of Great Britain, the United States, 
Canada, and the Irish Free State, successfully com- 
pleted the preliminary negotiations in connection 
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atlantic air services. Experimental flights will be 
commenced within a few months, probably not 
later than early next summer, and will include 
tests of the Mayo composite craft to which further 
reference is made below. Complete co-operation is 
said to have been assured between the four countries 
concerned. Provision has been made for four round 
trips a week when the full regular service is 
established. Two routes are contemplated: one, 
northerly, by way of Newfoundland, and the other, 
southerly, by way of the Azores and Bermuda. 
Although the southern route will obviously be the 
easier one in the winter months, it is anticipated 
that, when once the technical difficulties have been 
surmounted and sufficient experience has been 
acquired of transatlantic flying throughout the year, 
the northerly route may be preferred as the shorter 
of the two and, normally, therefore, the speedier. 
It is proposed that the terminal point on this side 
should be near Foynes, on the southern bank of the 
River Shannon, at which spot there is a large area 
of flat land, adjoining landlocked water in the 
Shannon, which, at this point, is more than eight 
miles wide. It is considered by experts that this 
offers an unrivalled base for landplane and seaplane 
operations. The spot is about twenty miles due 
west of Limerick. Operations will be entrusted to 
Messrs. Imperial Airways on this side and to Pan- 
American Airways—the United States counterpart 
of the British company—on the other side, under an 
interlocking flight arrangement. Landing rights 
will be granted to British machines in American 
territory and to United States craft on this side. 
The American company proposes to employ flying 
boats of the type now being used for trans-Pacific 
services. Imperial Airways will attack the problem 
in two ways: Some of the experimental crossings 
will be undertaken in one or more of the twenty- 
nine large four-engined monoplane boats now in 
course of construction at the Short works; and 
tests will also be made with the Mayo composite 
aircraft, which consists of a large flying-boat used as 
an aerial launching platform or carrier for a smaller 
and very heavily laden four-engined seaplane. This 
craft takes off under the power of all its eight motors, 
of which four are Pegasus 900-h.p. units in the 
“‘bearer-plane,”’ and four are Napier-Rapier 
H-shaped 350-h.p. engines in the upper component. 
Ata height of about 10,000 ft., and at sufficient speed, 
the two machines separate, the upper rising from 
the bearer-plane and continuing the journey under 
its own power. The seaplane is thus launched in 
mid-air with a load on board that it could not take 
off with from the water unaided. The project is a 
very ingenious approach to the problem of combining 
long range and high payload in one and the same 
machine, and the first flights of the Mayo composite 
craft will be awaited with interest. It is now in 
an advanced stage of construction at the Short 
works, and is expected to be ready late in the coming 
spring. Calculations show that the invention 
should double the range of a seaplane and treble 
that of a landplane. Alternatively, very much 
heavier loads than are usual nowadays could be 
carried over stages of the lengths now generally 
worked. 











THE LATE MR. D. A. MATHESON, 
M.V.O. 


THE death of Mr. Donald Alexander Matheson, which 
occurred on December 10 at his home in Kelvinside, 
Glasgow, removes a well-known figure from the railway- 
engineering world in Scotland. Born in Perthshire on 
November 5, 1860, he received his education at Perth 
Academy and became a pupil of the late Mr. John 
Young, of Perth, in 1877. On completing his pupilage 
in 1881, he joined the staff of Messrs. Waddell and Sons ; 
and during the succeeding three years was engaged 
on the construction of the Edinburgh Suburban 
Railway, meanwhile continuing his studies at the 
Heriot-Watt College, Edinburgh. The next two years, 
from 1884 to 1886, were spent on the staff of the London 
and North Western Railway, Mr. Matheson acting as 
chief assistant to Mr. W. B. Worthingten, engineer for 
the Lancashire and Yorkshire district. In 1886, when 
only 26, he was engaged by Mr. R. McAlpine as con- 
tractor’s engineer and agent for the building of the 
Lanarkshire and Ayrshire Railway, involving 20 miles 
of heavy cross-country construction. Four years later 





with the inauguration in 1937 of regular trans- 


he occupied a similar position, under Mr. James Young, 


in the construction of the Stobcross section of the 
Glasgow Central Railway. In March, 1892, he was 
appointed resident engineer on the construction of the 
Glasgow Central Underground Railway for the engineers, 
Messrs. C. Forman and G. M. Cunningham, the 
consulting engineer being Sir John Wolfe Barry. 

On the completion of the Central Underground 
undertaking, Mr. Matheson was appointed engineer 
for the Western Division of the Caledonian Railway in 
1896, and in 1899 succeeded the late Mr. George 
Graham as Engineer-in-Chief of the line. In Septem- 
ber, 1910, on the retirement of Mr. Guy Calthrop from 
the position of general manager of the Caledonian 
Railway, Mr. Matheson was appointed to succeed him. 
As Engineer-in-Chief he directed, among other works, 
the design and construction of the extension of the 
Glasgow Central Station and the building of the wide 
new railway bridge across the Clyde. Throughout the 
war Mr. Matheson served as a member of the Railway 
Executive Committee, and, at the end of 1916, went 
to France with a party of general managers of British 
railway companies to ascertain, on the spot, the require- 
ments in respect of permanent-way materials for the 
military railways in the Valley of the Somme. In 
1917 he was appointed Chairman of the General 
Managers’ Conference of the Associated Railway Com- 
panies of Great Britain. When the Caledonian and 
other Scottish railways were merged into the London 
Midland and Scottish system, Mr. Matheson was made 
deputy general manager (for Scotland) of the new 
group, his appointment dating from January 1, 1923. 
He continued in this capacity for three years, retiring 
at the close of 1926. Mr. Matheson, who was made an 
M.V.O. in 1927, became an associate member of the 
Institution of Civil Engineers on February 1, 1887, and 
was transferred to the rank of member on December 3, 
1895. His papers on railway-engineering subjects 
gained for him the James Watt and George Stephenson 
Medals of the Institution. He was a foundation 
member, and member of the original Council, of the 
Institute of Transport, and served for many years as 
vice-president of the Institution of Engineers and Ship- 
builders in Scotland. He became Lieut.-Colonel in the 
Engineer and Railway Staff Corps in 1910, having 
been first gazetted in 1900, and was subsequently 
awarded the Territorial Officers’ Decoration. 








THE LATE MR. P. C. GILCHRIST. 


One of the last links, if not actually the last,with an 
epoch-marking event in the history of metallurgy has 
been severed by the death of Mr. Percy Carlyle Gil- 
christ, who upwards of fifty years ago, and in colla- 
boration with his cousin, Sydney Gilchrist Thomas, 
developed what came to be known as the Thomas and 
Gilchrist process for making basic steel. Mr. Gilchrist, 
who had been living in close retirement for a number of 
years, died at a nursing home, after a long illness, on 
December 15. The elder son of the late Mr. Alexander 
Gilchrist, Barrister-at-Law, he was born at Lyme 
Regis in Dorsetshire on December 27, 1851, and re- 
ceived his education at Felsted Grammar School, 
Essex. In 1868 he entered the Royal School of Mines, 
South Kensington, where he was a brilliant student, 
gaining the Duke of Cornwall’s Scholarship in 1869 and 
the Murchison Bronze Medal and Prize for geology 
in the following year. After securing the associateship 
of the Royal School of Mines, in mining and metallurgy, 
in 1871, he became chemist to a copper mining com- 
pany at Cwm Avon, South Wales, and continued in 
this capacity until 1876. In that year he was appointed 
chemist to the Blaenavon Iron and Steel Works, 
Monmouthshire. Very shortly after taking up his 
new appointment he was approached by his cousin 
with regard to a project for the elimination of phos- 
phorus in the Bessemer converter by using a basic, 
instead of the acid silicious, lining'hitherto employed, 
and agreed to carry out experiments, The two 
cousins continued their investigation for a time under 
difficulties, but, having enlisted the assistance of Mr. 
Edward P. Martin, the general manager of the Blaen- 
avon Company, matters became easier and substantial 
progress was made. 

As a result of their work patents were taken out 
by the two young men in 1877, relating to linings 
made by mixing limestone with sodium silicate, the 
latter acting as a binder. While this lining was fairly 
satisfactory on a small scale, it was found to wear 
rapidly in large furnaces, and, on March 6, 1878, the 
cousins took out a further patent, which afterwards 
proved of vital importance in the establishment of 
their process on a commercial scale. This provided 
for the production of dense flint-like material of a basic 
character by subjecting certain kinds of limestone to 
high temperatures. The material was made in the 
form of bricks or blocks from which the converter 
lining was built up. The next step was to place their 
procees before the members of the Iron and Steel 





Institute, and the two cousins were the joint authors of 
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a paper, “The Elimination of Phosphorus in the 
Bessemer Converter,” presented at the Autumn meet- 
ing of the [ron and Steel Institute, held in Paris in 1878, 
Owing to lack of time the contribution was neither read 
nor discussed, although it was afterwards presented at 
the spring meeting of 1879 by Mr. Thomas. Mr. E. 
Windsor Richards, manager of Messrs. Bolckow, 
Vaughan & Co., Ltd., Middlesbrough, however, made 
the acquaintance of Mr. Thomas in the course of a train 
journey when proceeding to the Creusot Works for a 
visit after the Paris meeting, and became so impressed | 
with the process that he determined to take the matter 
up. A visit to the Blaenavon Works, where he saw 
several small-scale casts made, further convinced him, 
and he invited the two cousins to come to Middles- 





brough. Here they were joined by the late Dr. J. E. | 
Stead, F.R.S., then consultant to Messrs. Bolckow, 
Vaughan, and all difficulties having been finally | 


removed as the result of the persevering work of these ! 
three metallurgists, the new process was officially 
inaugurated on April 4, 1879, when a heat was poured 
before a representative gathering from one of the two 
30-cwt. experimental converters, constructed for the 


purpose of the investigation by Messrs. Bolckow, 
Vaughan. 
Development followed rapidly and Thomas and 


Gilchrist devoted their energies to extending their 
In 1882, a company was formed entitled 
The Dephosphorising and Basic Patents 
Company, Limited, the original members being Messrs. 
8S. G. Thomas, P. C. Gilchrist, Messrs. Bolckow, Vaughan 
and Company, Limited, and Messrs. G. J. Snelus, 
E. Riley, J. Inman, T. H. Richardson, and W. Thorpe. | 
The purpose of this company was the merging of all | 
the interests concerned in order to avoid litigation, | 
Messrs. Snelus and Riley having, independently, | 
carried out work on the subject of mere 

| 

| 

| 

| 


process, 
Messrs. 





and taken out patents to protect their processes. Mr. 
Thomas, whose health had been undermined by his 
early struggles and subsequent work in connection 
with the establishment of the process, became ill in 1882, 
and much of the development work fell to Mr. Gil- 
christ. In 1885, Mr. Thomas died in Paris at the early 
age of 35, and Mr. Gilchrist became managing director 
of the Dephosphorising and Basic Patents Company. 
He was subsequently engaged for many years in the 
development and application of the process and in 
acting as consulting metallurgist for the erection of 
plants. As is well known, the basic Bessemer process 
was taken up with enthusiasm, and has proved very 
successful in France, Belgium, Germany and elsewhere, 
but after a period of growing activity in this country, it 
gradually died out some years ago. The quite-recent 
revival of the process on an extensive scale by Messrs. 
Stewarts and Lloyds, Limited, whose Corby Works 
were recently described in our columns, is one of the 
most interesting metallurgical events of the past few 
years. Of the extension of the basic principle to the | 
open-hearth and other processes, and of the immense | 
developments which followed, it unnecessary to | 
refer here. 
Mr. Gilchrist’s last paper contributed to the Iron | 
and Steel Institute was read in 1887 ; it dealt with The 
Utilisation of Basic Slag for Agricultural Purposes.” 
He continued to attend the meetings for many years, 
and after serving as a member of the Council for a long 
period, was made an honoraryvice- president in 1916. 
He was a life member of the Institute, having been first 
elected in 1875. Mr. Gilchrist was made a life member 
of the Institution of Mechanical Engineers in 1883, and 
was elected a member of the Institution of Civil 
Engineers on May 6, 1884, one of the gentlemen who 
proposed him for membership being Sir Henry Bessemer, 
Mr, Gilchrist was elected a Fellow of the Royal Society 
in 1891, and among other honours, received that of 
Chevalier de la Légion d’Honneur from the French 
Government. He was also for many years a member | 
of the Society of Chemical Industry, a Fellow of the 
Royal Society of Arts, and a member of the American 
Institute of Mining and Metallurgical Engineers. 
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1,080-FT. ARCH- SPAN BRIDGE OVER | 


THE SABI RIVER, SOUTHERN | 
RHODESIA. 


THE provision of a bridge of a size and importance 
such as is illustrated in the accompanying photograph | 
by a single individual is of perhaps unique occurrence, | 
and it is fitting that the generosity of the late Mr. Alfred | 
Beit should be recorded in this connection. Mr. Beit’s | 
munificent bequest to Rhodesia is administered by the | 
Beit Trustees, and the bridge in question, spanning the | 
Sabi River with a single arch, has been constructed for | 
the Beit Railway Trust. The bridge, which was | 
opened on Friday, December 20, by Sir Herbert 
Stanley, Governor of Southern Rhodesia, affords an 
outlet for the produce of the settlers of Melsetter and 
Chippinga, near the frontiers of Portuguese East Africa, 
to the markets of Salisbury on the north and Bulawayo 
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1,080-FT. ARCH SPAN OVER THE SABI RIVER, RHODESIA. 


CONSTRUCTED BY MESSRS. DORMAN, LONG AND COMPANY, LIMITED, MIDDLESBROUGH. 
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on the west. It has been named the “ Birchenough 
Bridge,” after Sir Henry Birchenough, chairman of the 
Beit Trustees and president of the British South 
Africa Company, and is constructed for road traffic 
with a concrete road 18 ft. wide flanked by two timber 
footpaths each 3 ft. wide. 

The arch, which has a pleasing curve, has a rise 
from springing to crown of 250 ft. The span, of 
1,080 ft., is over twice that of the Victoria Falls bridge 
and is exceeded only by the Sydney, Kill van Kull 
bridges of the same type. The width between the 
trusses is 45 ft. The deck suspended from the arch is 
30 ft. above the high flood level of the river, measured 
to its under side. The arch is of the two-hinged braced 
type and, due to the use of Chromador steel, is particu- 
larly light without any sacrifice of strength or stability. 
The amount of this steel employed is 1,450 tons, only 


| 200 tons of mild steel being used for the less highly 
| stressed parts. 


The approaches from the road embank- 
ments consist of two deck-plate-girden spans, viz., 
one of 60 ft. and one of 40 ft. on the west side and a 
similar span of 60 ft. on the east side. 
calculated for heavy motor traffic. 

The bridge was designed by Mr. Ralph Freeman, of 
Messrs. Sir Douglas Fox and Partners, and was con- 


structed by Messrs. Dorman Long and Company, 
Limited, Terminal House, 52, Grosvenor-gardens, 


London, 8.W.1, the steelwork being fabricated at the 
firm’s works at Middlesbrough and Glasgow. The 
material was transported to the site by the Beit Railway 
Trust, the last 80 miles of the journey being by road 
and being effected by the Rhodesian State Railways 
organisation. Some particulars of the erection, which 
was carried out smoothly, will, no doubt, be of interest. 
The arch steelwork was cantilevered out from each 
river -bank, each arch truss being anchored by six 
steel-wire cables with anchorages in tunnels in the 
rock behind the abutments. The material was con- 
veyed by a Blondin cableway spanning the river to 


| cranes travelling on top of the arch trusses, by which 


cranes the actual assembly was carried out. The 
contract was let on April 1, 1934, for the sum of 
91,0007. Considering the span and capacity of the 
bridge, this may be regarded as a very moderate capital 
outlay and one which, moreover, in view of the 
previously isolated nature of the fertile district opened 
up by the bridge, is well justified. The route between 
Chippinga and Bulawayo is shortened by it from 
600 miles to 450 miles, and apart from the possibility 


opened up of cattle-driving from the districts con- 


cerned, it may well be that the area will benefit from 
increased tourist traffic. 








THE STEEL OUTPUT AND 
OUTLOOK. 


Tue world is now producing and consuming more 
steel than in the record pre-war year, 1913, in spite 


of the business difficulties which have to be faced. 


Both exports and imports are much reduced by 
currency fluctuations, and 
unusual difficulties in the matter of payments for goods 


The loading is | 
| almost entirely confined to pig-iron of a grade which 





supplied from one country to another. In nearly 
every case the increased production is on account of 
home demands. France, Belgium, Luxemburg, and 
India are the only iron- and steel-producing countries 
now exporting more than they exported before the 
Great War. The United States, which is by far the 
greatest of the producing countries, is exporting only 
one-third her pre-war tonnage. Germany, which held 
first place as an exporter between 1907 and 1914, is 
now exporting little more than half her 1913 tonnage, 
notwithstanding lavish subsidisation and _ bounty- 
feeding of the export trade. Great Britain, in spite 
of a good rise in exports since 1933, is to-day only 
exporting slightly more than one-half her 1913 tonnage. 
Belgium, including Luxemburg, which was coupled with 
Germany before the war in her Customs Union, is export- 
ing less than twice her 1913 tonnage, and less than the 
tonnages of 1933 and 1934. France, now including 
Lorraine, is exporting about three times as much as in 
1913, but much less than she was exporting a year ago 

-barely, in fact, halfas much. India is now exporting 
about six times as much as in 1913, but the increase is 


is not high—really a raw material for steel makers in 
Japan and some other countries. 

The output of steel in this country has ranged from 
759,900 tons in a holiday month to as much as 907,300 
tons in a full working month in the first ten months 
of the current year, the average being 812,760 per 
month,from January to October. November again shows 
a production of 903,300 tons, so that even the Dec- 
ember figures are not likely to alter the year’s monthly 
average materially although the latter will include 
the Christmas holiday stoppage. The number of man- 
shifts worked per week, in our iron and steel industry, 
has increased by 8-7 per cent. in twelve months. In the 
Sheffield area the increase has been 11-2 per cent. 
The year 1935 ends industrially strong, and 1936 will 
begin with confidence in a further expansion of trade, 
unless there are serious labour disputes, or, with or 
without a strike, the cost of fuel is seriously increased. 

As matters stand, order books are healthy, many 
firms having contracts enough to keep their plants 
fully operating for six months. There has been, of 
course, some slackening in transactions, but far from 
as much as is usual in December. It may be remarked 
that this December slackening is as much due to the 
reserve of sellers as buyers. Producers of iron and 
steel hesitate to quote for forward trade because they 
are uncertain about future coal and coke prices. Pig- 
iron is scarce, and more blast-furnaces are about to be 
commissioned. Crude and semi-steels are rather tight, 
and an advance in prices may be announced at any 
time. It is possible that an auxiliary organisation 
may be formed to carry on the purely commercial side 
of the Iron and Steel Federation’s work. In the last 
two months consumers have placed practically as 
much forward business as possible under the impression 
that there will be price advances in the new year. 

The demands alike for East and West Coast hema- 
tites have been, and remain, strong—a sure indication 
of the confidence of steel makers in Scotland, the North 
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of England, the Sheffield area, the Midlands and South 
Wales, that demands for steel in the next few months 
will be heavy. It is known that shipbuilders will be 
in need of more steel in 1936 than for several years past. 
Orders booked for ships, and plans for ships passed by 
Lloyds, in the last third of this year, are more numerous 
than in most whole years since 1929. This remark 
applies to merchant ships, while in naval shipbuilding, 
which calls for very high-grade steels, if no very con- 
siderable increase in new tonnage is likely, a great deal 
of modernisation of existing ships and of their equip- 
ment will be carried out. The demand for aircraft 
steels on Government account will increase owing to 
the new programme, and that for commercial aircraft 
will also expand. Demands for steel for railway work 
of all kinds, for bridges, for supports in mines and pit- 
head coke and gas-making plants, coal screens and 
washeries, are pronouncedly on the up-grade. Our 
export trade also is making some recovery, October 
figures, the latest available at the moment being the 
highest for any month this year, considerably above 
the 1934 monthly average, and much above the 1933 
average. 

In America (U.S.) steel output is only slightly above 
50 per cent. of a capacity considerably reduced since 
1929, and, but for the heavy naval construction pro- 
gramme, it would be much lower. The demand for 
automobile steel is fair. Railway requirements are 
below half what was considered normal demand over 
a long period of years. The demand for material for 
mercantile shipbuilding has almost ceased to exist. 
The same may be said of export trade, except as regards 
scrap. High wages have nearly killed America’s inter- 
national competitive power. 

Production in and exports from France have recently 
declined, the former by nearly 50 per cent. since 
January, and by more than 50 per cent. from the 
monthly average of 1934. In Belgium, on the other 
hand, there is some improvement, following a con- 
tinuous decline from May until September, but even 
now production is not level with 1934, neither is the 
export trade. The recent increase of output is largely 
due to home railway orders. In Germany production 
and exports are much above the level of a year ago. 
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3-IN. GEAR WHEEL FORGING. 


SHEFFIELD. 


| Heavy demands are made for armaments and ordinary 
shipbuilding materials, but railway requirements have 
decreased, following upon considerable activity in this 
line. Exports continue to be lavishly subsidised, and 
by means of barter trading, Germany appears to be 
circumventing the International Cartel Agreement. 
The president of the Verein Deutscher Eisenhiittenleute 
has pointed out that in 1860, when the concern was 
founded, Germany produced 10 per cent. of the world’s 
steel; in 1910, 22 per cent.; in 1920, 11-6 per cent. ; 
in 1929, 13 per cent.; and he calculates that for 1925 
Germany’s share will be 17 per cent. Germany, of 
course, does not now hold either Lorraine, or Luxem- 
burg. 








14-FT. 3-IN. DIAMETER GEAR 
WHEEL FORGING. 


Tue illustration above shows an exceptional forging 
for a gear-wheel rim which has recently been manufac- 
tured at the Vickers Works, Sheffield, by Messrs. The 
English Steel Corporation, Limited. The rim, which 
has a diameter of 14 ft. 3 in., was forged under the 
7,000-ton electro-hydraulic forging press which was 
installed in these works in the early part of this year. 
It was described and illustrated in our issue of Feb- 
ruary 15, last. The press is claimed to be the largest in 
the world in which the power for the working stroke 
is obtained from a high-pressure hydro-electric pumping 
set. The working pressure is 2} tons per square inch, 
and the penetration speed is 2 in. per second. The 
stroke is 8 ft. 6 in., and the clearance between the 
main columns 16 ft. 6 in. The maximum daylight 
between the crosshead and anvil plate is 17 ft. 6} in. 
It will be clear from these dimensions that rims of 
even larger diameter could be forged under this press. 

In the process of manufacturing the rim, a 24-in. 
hole was first trepanned in the ingot from which it 
was forged. The block was then expanded under the 





press to slightly over 10 ft. in diameter, and then, 
after reheating, was forged to the final diameter of 
14 ft. 3 in. in the manner shown in the illustration. 


| It will be appreciated that the whole operation called 
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for great skill on the part of the press attendants. 
The machining allowance on all faces was restricted 
to 1 in., and in sizing the forging it was necessary to 
allow for the considerable shrinkage which would take 
place in such a large mass of metal in cooling. Actually, 
the finished forging was 1} in. larger in internal diameter 
when hot than when cold. The gear-wheel rim is for 
use in connection with a marine single-reduction geared 
turbine being constructed by Messrs. Cammell Laird 
and Company, Limited, of Birkenhead, for Messrs. 
The Ellerman Line. 








ANNUALS AND REFERENCE BOOKS. 


Garcke’s Manual of Electrical Undertakings.—The 
completeness of Garcke’s Manual of Electrical Under- 
takings is shown by the fact that the thirty-eighth 
edition, just issued by Messrs. Electrical Press, Limited, 
13, Fisher-street, Southampton-row, London, W.C.1, 
at the price of 37s. 6d. net, contains particulars of 
the London Electric Transport Finance Corporation, 
Limited. This body was only formed on July 10 of this 
year, its object, it will be remembered, being to finance 
the electrification schemes of the London Passenger 
Transport Board and of the Great Western and London 
and North Eastern Railway Companies. As usual, 
full details of directors, authorised capital and other 
similar matters of the various electrical concerns, 
are given. This edition also contains a new directory 
of electrical contractors in Great Britain amounting 
to 6,000 names and addresses in all and including 
all contractors on the National Register and belong- 
ing to the Electrical Contractors’ Association. This 
section serves the further useful purpose of providing 
an index to the towns and principal villages where elec- 
tricity supply is available and of giving the name of the 
supply undertaking, the voltage of supply and informa- 
tion regarding showroom and service facilities, For 
the rest, the Manual provides a complete record of the 
statutory powers, means of operation, general history 
and progress, equipment, administration and output of 
the electricity supply undertakings in the United 
Kingdom and throughout the British Empire ; and of 
all electrified railway, tramway and trolley "bus 
systems, telegraph and telephones, electrical manufac- 
turing companies, investment trusts and allied concerns. 
In addition, there is a directory containing 17,000 
names of those connected with the electrical industry 








Kempe’s Engineers’ Year Book.—A new edition of a 
reference book of proved usefulness maycause disappoint - 
ment if the editor, in his desire to avoid excessive bulk, 
has excised familiar but handy data to make room for 
newer, though perhaps specialised, material. This charge 
cannot, however, be made against the forty-second 
issue of Kempe’s Engineers’ Year Book, 1936 (London : 
Morgan Brothers (Publishers), Limited ; 31s. 6d. net). 
The work does not appear to have lost any of the 
features the busy engineer likes to have at hand, whilst 
there are some valuable additions, including an entirely 
new section on acoustics, vibration and noise, the 
prevention of annoyance from the two latter having 
become of importance, in these days of increased speeds 
and power. The other additions, attendant as they 
are on conscientious revision, are too numerous to 
detail and, naturally, are somewhat scattered through 
the 2,546 pages of text provided, but it may be noted 
that the bulk of them are to be found in the sections 
relating to steam engineering and electrical engineering. 
The descriptive section has also been added to, and 
that in a manner removing it from suspicion of adver- 
tisement only. This section contains some really 
useful data and, moreover, provides for the younger 
members of the profession a good idea of “ who” 
makes ‘“ what” and “how,” a branch of knowledge 
curiously neglected in technical teaching. Appropriate 
reference;is made in the preface to the original founder of 
the book, Mr. H. R. Kempe, who died at the age of 
85, on April 10, 1935. 

Diary of the Association of Engineering and Ship- 
building Draughtsmen-—The practical nature of the 
publications of the Association of Engineering and Ship- 
building Draughtsmen is reflected in its Diary for 1936, 
which is published by the National Technical Sub- 
Committee of the Association from its headquarters at 
96, St. George’s-square, London, 8.W.1. Although the 
publication is somewhat a domestic concern and, as such, 
is not generally available, it may be noticed as a good 
example of the manner in which the Association caters 
for its members on the technical side. In addition to 
a well-spaced and not overloaded diary, the book 
contains 170 clearly-printed pages of notes, tables and 
data dealing with a wide range of engineering in an 
effectively condensed form. It must not be thought, 


however, that the matter is intended for use at the 
drawing board only, such incidental duties as testing 
and inspection being dealt with by practical notes, as, 
for instance, the preparation of the chemical solutions 
for the Orsat gas analyser, the reading of a micrometer 





gauge and Brinell hardness test technique. 
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NOTES ON NEW BOOKS. | 


As the cradle of steamship enterprise in Europe, | 
and as the greatest shipbuilding centre in the world, | 
the Clyde district has, perhaps, more enthusiastic | 
students of steamship lore than any other. From 
the Clyde have sailed many of the most famous ships 
ever launched ; on its banks are the yards and shops | 
of historic firms, while Glasgow has long been the 
home of well-known shipping companies. It is, there- 
fore, not surprising that many books have been written | 
on the Clyde and its ships. To a long list which might 
be given has now been added one on the West Highland 
Steamers, giving an account of the vessels which have 
carried tens of thousands up and down the West coast 
of Scotland, and have for nearly a century played an | 
important part in the development of many towns 
and villages. It was the steam boat which did away 
with the isolation of many places on the coast and 
provided transport for both goods and passengers. | 
Among travellers in the West of Scotland no name | 
is more familiar than that of MacBrayne, and only 
recently we described the fine twin-screw Diesel-electric 
vessel Lochnevis, the latest of the fleet of Messrs. | 
David MacBrayne, Limited, a company which has 
now been acquired by the London, Midland and Scottish 
Railway Company and Coast Lines, Limited. The 
authors of the West Highland Steamers, Messrs. C. L. D. 
Duckworth and G. E. Langmuir, have been at con- 
siderable pains to trace the history of some ninety-odd 
ships, and their book will not only revive old memories, 
but provide a fund of information for all those interested | 
in the development of coasting vessels, their machinery | 
and their voyages. The book is published by Messrs, | 
R. Tilling, London, at 6s. net. 


Books which adequately bridge the gap between | 
theory and practice are rare, the expert writing on the | 
scientific side often failing when trying to write for | 
the mi: in the workshop. The heat treatment of | 
steel his been fully treated in its scientific aspects, 
and it is interesting to find a book which can be read 
by those who cannot follow the multitude of papers and | 
other literature of the savant. Steel and its Heat 
Treatment, by D. K. Bullens (John Wiley and Sons, | 
New York, and Chapman and Hall, Limited, London, | 
25s. net), is a volume worthy of these publishing houses, 
the photographs and diagrams being of exceptional 
clarity. It is not intended solely for the metallurgist, 
for there is a strong engineering bias. Chapters 
comprising about one-third of it are grouped under the 
sectional title of ‘* Metallurgical Phase” and open 
with the testing of steel samples, a treatment too brief, 
however, to be of much value. The structure of steel | 
is then reviewed, followed by a comprehensive chapter | 
on annealing which should be useful in practice. 
Spheroidising takes a chapter to itself, the effect of 
annealing carbon tool steels, the principles of harden- 
ing and the relation to annealing, details of quenching 
media, tempering, &c., all being discussed in text and 
with diagram. In all these topics definitions of each 
operation and its object are given, so that, besides 
being a storehouse of facts, the book will be appreciated 
by less experienced readers, Case hardening and case 
carburising are two further subjects well treated in 
this section, the method of presentation being a general 
discussion rather than a survey of the views of various 
authorities. Next comes by far the largest section, 
occupying nearly 300 pages under the sectional title 
“ Engineering Phase.” As this indicates, this will 
prove useful to the engineer as well as to the practical 
metallurgist, tensile strengths, elastic limits, elongation 
data, &c., being dealt with. From plain carbon and 
carbon steels the range considered extends to steels 
containing molyodenum, tungsten, zirconium, and 
even uranium and cerium, the text on the last five of 
these alloying elements having been added since the 
appearance of the second edition of the book. As 
molybdenum is such an important metal in the United 
States it is not surprising to find an entire chapter 
taken up by the types: Mo-C, Mo-Cr, Mo-Ni, Mo-Cr-V. 
Copper steels might have been expected to claim | 
attention among structural steels: they are not noticed. 
However, as compensation for this there is a very 
interesting chapter written by Dr. V. O. Homerberg 
on Nitriding, this again being practical and dealing 
with nitriding equipment, precautions and recom- 
mendations to be observed in the shop. This addition 
appears under the final section, “ Production Phase,” 
which surveys heat-treating equipment, electrical 
plant for this operation, and presents original discussions 
on the importance of the cooling phase, the need for 
better heating in forging practice, the human element, 
&c. Altogether this is a useful book worthy of the 
attention of manager and technical etaff. 


A paper by Dr.-Ing. Albert F. Maier, reproduced 
in pamphlet form, entitled Hinfluss des Spannungszu- 
standes auf das Formanderungsvermégen der Metallischen 





| materials, 


| chemistry, is proceeding apace in this country. 
| importance of the procedure need scarcely be empha- 
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Werkstoffe, refers to previous investigations made in 
Germany, and at the Federal Testing Laboratory 
Zurich, on the resistance of metals, and completes 
those investigations by including the influence which 
various, combined conditions of stress have upon the 
deformation under test of tubular and cylindrical 
The paper states the dimensions of the 
tubes tested and the preliminary treatment they 
received ; it gives particulars and illustrations of the 
devices, attachments and connections used for subject- 
ing the tubular test-pieces simultaneously, both to 
longitudinal tension and to internal oil pressure. Photo- 


| graphs of specimens after this combined test are repro- 


duced. A second series of tests referred to consisted 
in subjecting a solid, cylindrical, specimen simul- 
taneously to longitudinal tension and to outside pres- 
sure, the specimen being clamped for the purpose in 
a hole bored through and along the axis of a thick steel 
cylinder ; oil under pressure was admitted through a 
port in the steel cylinder wall into the recess in the bore 
formed by the clamps holding the test-piece. The 
materials tested were different classes of steel, electro- 
lytic copper, brass, aluminium, cast-iron and bronze. 
The author also carried out fatigue tests of tubes under 
a steady and pulsating internal pressure; the tubes 
were, in this instance, steel and cast-iron. They did 
not undergo a simultaneous tensile stress. The results 
arrived at in all the tests are recorded in tables and 
shown in numerous diagrams. The pamphlet is issued 
by the VDI-Verlag, Berlin, N.W.7. 


Tue introduction of thermodynamical method into 
the curriculum at an early stage in the teaching of 
The 


sised. In The Fundamentals of Chemical Thermo- 
dynamics, Part I, by J. A. V. Butler, D.Sc. (London : 
Macmillan and Company, Limited, price 7s. 6d. net), we 
have a volume devoted entirely to elementary theory 
and electrochemistry. The first edition of this volume 


| was published in 1928, and in the present second edition, 


although the general scheme of the text remains 
unchanged, a considerable amount of new material 
has been added, while there has been a rearrangement 
of some of the chapters and solutions are given to most 
of the examples which appear at the end of each chapter. 
The new sections are devoted to studies of heterogeneous 
gas-solid equilibrium, hydrigen-ion concentrations and 
potentiometric titrations. In the latter, a detailed 
illustrated description is given of the Hildebrand 
dipping electrode, and typical titration curves are given 
of dilute solutions of hydrochloric acid and acetic 
Satisfactory titration curves cannot however 
be obtained with extremely weak acids. Other new 
sections are devoted to discussions of oxidation- 
reduction indicators and recent investigations on the 
theories of electrolysis. The author shows how the 
end points of many oxidation and reduction titrations 
cam be easily determined by following the oxidation 
potential of the electrode, the curve being given for 
the potentiometric titration of ferrous iron with 
permanganate. Numerous oxidation and reduction 
reactions can be followed in this manner. Dr. Butler 
discusses the recent researches of Lewis and Macdonald on 
the electrolytic separation of hydrogen isotopes, and the 
investigations of Bell which have shown that a separa- 
tion of the isotopes is to be expected on Gurney’s 
theory of over voltage; reference is also made to 
Glasstone’s work on the oxidation of sodium sulphite 
and sodium thiosulphite (incorrectly spelt as theo- 
sulphite on page 241) in vigorously stirred solutions. 
The volume is to be commended as a means of approach 
to the study of chemical and physical processes. It is 
a well-written elementary introduction to the subject, 
emphasising the fundamental principles and giving 
prominence to their applications. 


acid: 


Ten years is a long time in the history of motor- 
shipping—approximately 40 per cent., of its duration, 
even if the era be reckoned from the tanker Vulcanus, 
which somewhat antedated the better-known Selandia. 
As a consequence, the interest and value of Mr. A. C. 
Hardy’s two books, Motorships and Motorshipping, 
first published respectively in 1925 and 1928, undergo 
a certain re-orientation in the reprints which Messrs. 
Chapman and Hall, Limited, 11, Henrietta-street, 
W.C.2, have now issued at the reduced price of 7s, 6d. 
each. Evidently the author was not unmindful of the 
possibility when, in the preface to the former volume, 
he expressed the hope that it might prove * of historical 
interest in the future years when we look back upon an 
age of experiment, and above all of development.” 
A decade hardly ranks as an age, and the depression 
which has overshadowed the greater part of it has con- 
siderably curtailed the possibility of large-scale experi- 
ment; but development, measured in terms of motor- 
equipped tonnage, has advanced apace, although accom- 
panied by rather a heavy mortality among the types of 
engines that competed for the shipowner’s attention 


when the book was written. Regarded as a text-book 
for the non-technical reader it would have been better 
for a critical revision, but unrevised it portrays fairly 
effectively an interesting transition stage in th 
evolution of the motorship. The presence of adver- 
tisements among the reading matter is, however, 
difficult to justify in any work purporting to be a 
serious contribution to the literature of its subject. 
The companion volume, Motorshipping, is complemen 
tary, but in a different category, and attempts with 
some success an examination of the economic aspects ot 
the motorship in relation to the trade-route conditions 
obtaining in different parts of the world. Here again 
some revision might have been undertaken with 
advantage, and more recent examples adduced ; but the 
book is dealing with principles to a greater extent than 
Motorships, which was written as an outline of current 
practice,and for that reason is less affected by modifica 
tions in technical detail. Included in the text are som: 
useful comparative data relating to American practice 
on coastal and “ sound ”’ services, of which the autho: 
made a firsthand study. 





Mitchell’s Building Construction has long been recog- 
nised as a standard text book for students, but as 
every successive edition is brought up to date, it is 
rendered attractive to the practical man dealing with 
any kind of building construction, and desirous of 
having a full and lucid reference to current building 
practice. The present (Building Construction and 
Drawing, Part I (Elementary), by G. F. and G. A. 
Mitchell), edition, which is the 12th, shows many 
useful additions both in subject matter and where 
recent bye-laws have affected the usual building pro- 
cedure, such being the case, for example, in the changes 
brought about by the adoption of the New Code ot 
Practice in relation to steelwork. The text is clear 
and concise, full of practical suggestions in ever) 
section and not merely a bald description of the 
materials or methods of fixing, while the illustrations 
leave little to be desired in the matter of completeness 
and clearness, and would serve as models for a drawing 
office. The volume, published by B. T. Batsford, Ltd., 
London, at 6s. 6d. net, together with its companion 
volume, Part Il, covers the whole field of building 
activity, including the calculation of steel and reinforced 
concrete structures and graphic statics, in sufficient 
detail to be a complete guide in these matters. It is, 
indeed, difficult to suggest how this work could be 
materially improved, especially in view of the modest 
price which makes it exceptionally good value to 
anyone concerned with any aspect of building construc 
tion. 


A noticeable feature of the interminable miles of 
small new houses which continue to come into existence 
round London and many provincial cities and towns is 
the manner in which, shortly after the houses have been 
erected, built is usually an inappropriate verb, it has 
been necessary to replace the chimney pots originally 
fitted by cowls and other draught-producing devices. 
This would seem to indicate that an elementary know 
ledge of the principles of flue design is very generally 
wanting. Mr. Perey L. Marks in his little book, 
Chimneys and Flues, Domestic and Industrial (London : 
The Technical Press, Limited, price 4s. net) gives some 
excellent advice which should go far to render these 
unsightly appendages unnecessary. The book is, 
however, intended rather for use by the architect and 
builder, than by a house-owner pestered by smoking 
fireplaces. It is a practical volume, terse and sensibly 
illustrated and the rules relating to chimneys and flues 
in the London Building Act, 1930, are reproduced in it 
by the courtesy of the London County Council. The 
sections relating to factory chimneys are somewhat 
slight, and deal chiefly with those made of reinforced 
concrete. Some useful information is to be found in 
these sections, but anyone who seeks guidance as to 
the design of such chimneys in relation to the operating 
conditions of the boilers discharging into them may be 
disappointed, as the rules given are somewhat empirical. 








Possibly, however, they are accurate enough for 
natural draught installations which nowadays are 
not usually of any great size. 

Erecrric Heating Pianr at New Earis Court 


EXHIBITION.—As a result of an agreement between the 
Electricity Department of the Fulham Borough Council 
and the organisers, the whole of the lighting, power and 
heating requirements of the new Earls Court Exhibition, 
will be supplied electrically. The consumption under the 
first two headings will amount to some 5,000,000 kWh. 

r annum, and that for heating to between 8,000,000 
kWh. and 11,000,000 kWh. The electric thermal stor- 
age plant, which is to be installed, will provide for the 
air-conditioning of the supplies to the buildings and also 
for the heating of the swimming pool. It will be auto 
matically operated and thermostatically controlled, the 
supplv being regulated from the new Fulham power! 
stati n so as to ensure that it is given at hours most 
suit able to the conditions on the system. 
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INVESTIGATION OF THE BEHAVIOUR 
OF METALS UNDER DEFORMA- 
TION AT HIGH TEMPERATURES, 


Part I,—Structural Changes in Mild Steel and 
Commercial Irons during Creep.* 


By C. H. M. Jenkins, D.Sc., and G. A. MELLor, M.Sc. 
(Concluded from page 675.) 


The Behaviour of Swedish Iron (S and L).—The 
chemical compositions of these two samples of Swedish 
(Lancashire) iron are recorded in Table I, page 673, 
ante. A comparison showed that at room temperature 
the sample L is slightly stronger than that marked 8, 
but in creep it is weaker at 400 deg. and 500 deg.C, At 
650 deg. and 950 deg. C. the strengths of the two 
materials are not appreciably different. The strength 
in short-time tensile tests probably attains a maximum 
value at about 250 deg. C., in accordance with the 





SHort-Time TENSILE 
MaTeriat 8. x 300. 


Fie. 67. 
TRST. 





Fie. 80. 
MATERIAL 8S. 


Creep TEsT. 
x 300. 


MIcROPHOTOGRAPHS REDUCED To Two-Tuirps LINEAR IN REPRODUCTION. 


general behaviour of low-carbon steels and iron. The 
marked increase in strength at the a->7y change point is 
apparent from the result of both creep and tensile 
tests at 850 deg. and 950 deg. C. All test-pieces which 
have been pulled below 550 deg. C. have fractures of the 
cup and cone type, although they are less regular in 
Swedish iron than in the other materials considered. 
Necking occurs near the fractures at these lower 
temperatures, but is replaced by a more gradual 
tapering of the parallel portion as the temperature 
rises. At higher testing temperatures fractures become 
irregular. In contrast with mild steel and with Armco 
iron, the deformation of Swedish iron and of carbonyl 
iron is characterised by a marked development of 
slip, and at higher temperatures genera! recrystallisa- 
tion. In Swedish iron, in Armco ingot iron, and in 
carbonyl iron the material consists of one phase, and 
only the ferrite, together with the possible interfering 
effect of non-metallic inclusions and occasional traces 
of pearlite in the Swedish irons, need be considered. 

Microscopic examination after testing at room 
temperature indicates that the planes of slip are very 
numerous, occurring in some crystals in two or three 
directions, as is shown in Fig. 67 (material S, short-time 
tensile test, at 15 deg. C., 19-7 tons per square inch ; 
surface }in. from fracture). A longitudinal section 
through the fracture of the same specimen shows 
marked elongation of the ferrite grains, which leads to 
strongly marked strain-etch patterns. In addition to 








* Communication from the National Physical Labora- 
tory read before the Iron and Steel Institute, at Man- 
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strain-lines it appears that some of the crystals show 
strain-bands which differ markedly from the remainder 
of the crystal. After a test at 400 deg. C., a polished 
surface of S exhibits subdivision of one or more crystals 
into smaller units, apparently accompanied by the 
commencement of recrystallisation, A longitudinal 
section through the same specimen at the fracture 
shows a very marked elongation of individual grains 
and of cavities between the grains. 

Marked recrystallisation is revealed by a specimen of 
L tested at 500 deg. C. The micrograph showed the 
disintegration of several large non-metallic inclusions 
into a series of disjointed fragments, The resulting 
space between the particles had become filled by flow 
of the ferrite. The grain development appeared to 
be little affected by the presence of these inclusions. 
At 550 deg. C., the fibrous character of the deformed 
material close to the fracture is more readily revealed 








chester, on Wednesday, September 18, 1935. Abridged. 


in the section at the iron-plated fracture (see Fig. 75). 


SHort-TimE TENSILE TEST. 
MaTeriaL S. x 150. 





TENSILE 


SHort-TiME 
TrEsT OF CARBONYL IRON (SURFACE). 
x 300. 


Fie. 101. 


This specimen ruptured in a short-time tensile test 
under a load of 10-45 tons per square inch. The shape 
of the deformed crystals is related to the longitudinal 
tearing which results in the formation of individual 
fibres, but there is no trace of any cracking at right 
angles to the direction of pulling. During test this 
specimen had elongated to the extent of 90 per cent. on 
the gauge length. It is apparent that the crystals are 
pulled into straight fibres, whereas at low temperatures 
there is a greater tendency for the crystals to be 
contorted. 

The appearance of the surface of material S after 
a creep test, under a load of 0-94 ton per square inch, 
at 650 deg. C. lasting 28 days is shown in Fig. 80. This 
micrograph relates to a long-time test which shows no 
deformation by slip, whereas the short-time tests at 
the same temperature have produced slip. In the 
longer time test the boundaries have been considerably 
widened at the surface where recrystallisation of the 
ferrite can also be seen. 

The Behaviour of Armco Ingot Iron. (A and H.)— 
The composition of these materials is recorded in 
Table I, page 673, ante, Test-pieces of material H cut 
parallel to the direction of final rolling have proved at 
room temperature to be weaker than those cut at right 
angles to this direction, but in this latter direction the 
material is equal in strength to material A. A complete 
comparison. of the relative strengths of materials A 
and H at high temperatures has not been made, but 
in the tests so far carried out no difference in behaviour 
has been observed. The cup and cone type of fracture 
is found in all creep and short-time specimens tested 


| (See Table I, page 673, ante.) 
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to a coarse and irregular form of fracture in creep 
specimens, and at higher temperatures all fractures are 
of this type. At low testing temperatures specimens 
show very considerable deformation near the fracture. 
At temperatures higher than 550 deg. C. the values 
determined for the elongation and reduction of area 
are very low except for specimens which have ruptured 
after tensile tests of a few minutes duration, but even 
in these cases above 550 deg. C. there is very little 
necking or tapering of the parallel portion near the 
fracture. 

In addition to the usual creep and tensile tests a 
special test on the material A was made to correlate 
the manner in which slip and grain boundary widen- 
ing develop during the course of testing. The test 
was therefore conducted in stages, and at each stage 
the specimen was examined microscopically. After 
removing 0-025 in. by machining, the specimen was 
re-polished, re-etched and again loaded for a prescribed 
time. A nominal load of seven tons per square inch 
was employed. The periodic microscopic examination 
showed that slip occurred during the first 54 hours of 
testing and no further development took place on the 
surface until the noticeable widening of the transverse 
grain boundaries occurred after 456 hours. A little slip 
also occurred at the conclusion of the test when the 
rate of deformation had considerably increased on 
account of the reduction in cross-sectional area and 
consequent increase of stress. 

An X-ray examination of the surface of a ruptured 
specimen which had failed by intercrystalline fracture 
under a load of 0-44 ton per square inch at 850 deg. C. 
has shown that the boundary surfaces consisted wholly 
of orientated iron crystals and exhibited no features 
which call for comment. There was no indication of 
material of a highly disorientated character such as 
has been associated with grain boundary material, but 
it is possible that after rupture rapid recrystallisation 
of the severed film might have taken place. Such an 
event would destroy the disorientated character 
supposed to exist in material in the vicinity of the grain 
boundary. 

The Behaviour of Carbonyl Iron C.—The purity of 
the rolled plate of carbonyl iron exceeds 99-9 per cent. 
Swedish and carbony! 
irons are alike in showing a considerable distortion 
of the ferrite crystals under deformation and in the 
manner of recrystallisation of the deformed ferrite, 
but carbony] iron does not show any tendency to divide 
longitudinally into fibres. Considerable necking occurs 
in carbonyl iron specimens tested at temperatures below 
550 deg. C., but at higher temperatures this form of 
localised deformation is replaced by a more general 
tapering of the parallel portion. Fractures of the cup 
and cone type are found only in short-time tensile 
test-pieces at temperatures up to 450 deg. C. Creep 
tests at temperatures below 650 deg. C. have resulted 
in irregular fractures, At higher temperatures the 
reductions of area are much greater than those recorded 
for other materials, and both creep and short-time 
tensile specimens exhibit chisel-edged fractures. 

Fig. 101 shows the degree of slip produced on the 
polished and etched surface, } in. from the fracture, of 
a test-piece after deformation at room temperature. 
This specimen of carbonyl iron fractured in a short- 
time tensile test at 18-2 tons per square inch, There 
is no marked widening of the grain boundaries. The 
distortion of the crystals in the same test piece, yy in. 
from the fracture, Fig. 102, page 700, appears more pro- 
nounced than in Swedish iron under similar conditions, 
although the elongations of the two materials are 
not very different. In a creep test carried out at 
350 deg. C., the crystals which were markedly elongated 
showed the effect of the strain and were possibly 
beginning to recrystallise. Near the fracture, in 
addition to the wood-like appearance of the deformed 
crystals, strain bands occurred at right angles to the 
direction of deformation. Similar strain bands have 
been observed in Armco ingot iron and have also been 
observed in rolled cupro-nickel by Adcock. 

The surface, 1} in. from the fracture, of a creep 
specimen which ruptured under a load of 5-63 tons 
per square inch after a test of 13 days at 400 deg. C., 
exhibits well defined slip (see Fig. 105). The interior of 
the same test-piece shows that the crystal grains are 
considerably drawn down and in process of recrystallisa - 
tion. The test-pieces of carbonyl iron show considerable 
deformation in the form of necking, which is localised 
to such a degree that material at a distance of } in. 
from the fracture may not even be appreciably deformed. 
Discussion of Results and Conclusions.—The properties 
of the materials considered in the present investigation 
are related to the following: (1) The initial properties 
of the material; (2) The effect of softening at high 
temperatures. (3) The changes resulting from differ- 
ences in chemical composition and mode of manufac- 
ture. (4) The changes in the distribution of the chemi- 
cal constituents, including the form of the carbide 
in mild steel and the distribution of oxygen. (5) The 





below 400 deg. C. At this temperature there is a change 





changes in the physical structure of iron, which has a 
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body-centred cubic lattice below the change point at 
approximately 900 deg. C. and a face-centred cubic 
attice at higher temperatures. 

The tests on the seven materials between room tem- 
perature and 700 deg. C. show that the extent to which 
changes produced by plastic flow are present is depen- 
dent upon the material, the temperature and time of 
test, and the degree of deformation. Many previous 
authors have assumed that metals are liable to inter- 
crystalline breakdown under load at temperatures 
higher than that required to produce recrystallisation 
in “ cold-worked”” material. The latter has sometimes 
been termed the equicohesive temperature, but the use 
of this term does not allow for the very pronounced 
effect of the duration of annealing. In short-time 
tensile tests the maximum value of the ultimate load 
occurs at a temperature of approximately 250 deg. C. 
The softening range, as determined by the recrystallisa- 
tion of “ cold-worked” material, is probably in the 
vicinity of 450 deg. to 600 deg. C., but in creep tests 
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were tested, on account of the relatively low testing 
temperatures, under loads which were high in relation 
to the yield points of the materials. Although there 
was no appreciable deformation for periods of many 
hours, a marked and apparently instantaneous extension 
occurred suddenly as a result of slight vibrations in the 
room. The application of load was continued without 
appreciable elongation until a further sudden yielding 
took place. 

The present work shows that deformation at high 
temperatures results in recrystallisation, and the term 
is regarded as including any process which results in 
crystalline recovery. As far as its ultimate effect 
is concerned, the subject of recrystallisation is divisible 
into three sections: (a) Grain growth. (b) Generation 
of new crystals by full recrystallisation. (c) Division 
of existing crystals into smaller units: “ sub-crystalli- 
sation.” Thus deformation by creep tends to produce 





this range of temperature is lowered to 350 deg. to 
500 deg. C. as softening by heat-treatment occurs more 
rapidly when accompanied by simultaneous deformation. 
The behaviour of any “ cold-worked”’ metal is greatly 
influenced by the duration of treatment at suitable 
recrystallisation temperatures. If “ cold-worked” 
material is reheated in a certain low-temperature range 
sensible ageing occurs and hardening is developed. | 
In view of the possibility of hardening after cold-work | 
it is clear that the relationship of softening to heat- | 
treatment cannot be direct. The creep rate in the 
third stage of a test, as described later, is determined | 
by the rate of softening. 

The variation in the rate of deformation during a | 
creep test is an important factor in the consideration | 
of the mode of deformation. Curves expressing the 
relationship between deformation and time consist of | 
four distinct stages: Firstly, the initial strain on load- 
ing; secondly, a fairly rapid deformation, the rate of 
which decreases with time ; thirdly, a period of steady 
creep at a minimum rate of strain; and finally, a period 
of increasing rate of strain, which leads to fracture. For 
carbon steels between 300 deg. C. and 600 deg. C. 
under varying stresses producing the same minimum 
rates of creep, it has been shown that the degree of 
deformation in the first and second stages is large at low | 
temperatures but decreases to a small value at 600 deg. | 
C. The length of the third period of steady creep is 
not greatly altered by change in temperature, but the 
duration of the fourth period increases with the tem- | 
perature of testing. 

In a stage test on Armco ingot iron at 450 deg. C. | 
it is found that slip is the principal form of movement | 
during the first two stages of deformation mentioned | 
above. In the third stage, movement occurs without | 
appreciable change on the surface, whereas in the fourth | 
stage the higher stress, resulting from the reduction | 
in the cross-sectional area of the specimen, gives an | 
increased rate of deformation leading to failure. | 
Additional slip bands are observable in this stage. It | 
is probable that in the third stage movement occurs 
by continuous recrystallisation and the rate of harden- 
ing from strain is equal to the rate of softening from 
annealing. Slip is most obvious in carbonyl iron and | 
Swedish iron and is least visible in Armco ingot iron | 
and mild steel. The principal visible form of movement | 
in these materials below 300 deg. C. is by slip, which 
diminishes with increasing temperature up to 850 deg. C. 

At low temperatures, such as 450 deg. C., initial 
deformation of a polycrystalline aggregate occurs by | 
slip. Re-bonding occurs in a new position, but the | 
process is not without a marked effect on the atoms | 
adjoining the slip plane, as is shown in the permanent | 
alteration of the properties of the material. Prolonged | 
exposure to the temperature of the creep test, no doubt, | 
produces early and invisible forms of crystallisation 
which hamper further slip movement by a spreading 
of the intensely disturbed zone of atoms which has 
been formed as a result of slip. The results show that 
the distribution of movement in a polycrystalline 
aggregate severely deformed by creep and short-time 
tensile tests is far from being uniform, and “ strained 
areas” are developed which can be detected by | 
sectioning, polishing, and etching methods. These | 
“strained areas,” after prolonged exposure to a} 
suitable testing temperature, form the place of origin of 
new crystals. 

X-ray examination suggests that the lattice of a 
crystal grain can be strained to a degree corresponding 
to the elastic limit. Beyond this point slip occurs 
and the stress is relieved to a value possibly slightly 
less than that at the point of slipping. In order that 
slip may continue, the stress must again build up to a 
value as great as, or greater than, the previous elastic 
limit. Slip is not a continuous movement, but occurs 
in a series of steps which correspond to lateral move- 
ments on groups of parallel planes. In terms of the 
atomic size this movement is appreciable, for the blocks 
have dimensions corresponding to several thousands 
of atoms. This type of movement was found in creep 





| prolonged treatment at an annealing temperature 
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fragmentation of the crystals, whereas the result of 


results in more or less complete crystalline recovery. 
In some cases less recrystallisation is found at high 
temperatures in a longer time of test than in a shorter 
one, while the converse is true at lower temperatures of 
test. In the former case the crystals tend to sub-divide 
in a manner similar to the formation of sub-boundaries, 
while in the latter full recrystallisation occurs. 

In the case of slight deformation at an intermediate 
range of temperature re-orientation effects are set up 
in the strained crystals without the formation of new 
grain. The phenomenon is somewhat analogous 
to the results of re-annealing deformed material, in 
that lightly deformed material does not recrystallise, 
but undergoes re-orientation within the crystals and 
consequently considerable re-adjustment of the internal 





tests on Staybrite steel and phosphor bronze which | 
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In addition to slip, other forms of movement can be 
seen on the surface of test-pieces. At temperatures 
higher than about 500 deg. C., varying with different 
materials, there is on the surface a widening of trans- 
verse grain boundaries which may develop into inter- 
crystalline cracks for the depth ofacrystalorso. The 
cracks show little tendency to spread into the materia! 
except in Armco ingot iron. The tests on Armco ingot, 
iron also show that intercrystalline cracks may develop 
by internal separation of the grains. Failure by inter- 
crystalline cracking is found in materials subjected to 
internal strain accompanied by corrosive conditions, 
and in alloy steels fractured by prolonged application 
of stress at elevated temperatures. In the latter case 
the crystals have been stiffened by alloying additions, 
but this does not appear to. strengthen the grain 
boundaries. 

The present work suggests that intercrystalline 
| cracking occurs in a material which does not accommo- 
| date its localised differences in stress by recrystallisation. 
| The facility of rectystallisation prevents a materia] 
from becoming unduly work-hardened and does, in 
general, hinder the formation of cracks which lead to 
rupture. In creep tests at high temperatures, Armco 
ingot iron is the materia] which is most prone to failure 
by intercrystalline cracking. The particular behaviour 
of this material is probably connected with the distri- 
bution of oxygen, nitrogen and other constituents, which 
leads to a stiffening action on the ferrite without appre- 
ciable strengthening of the grain boundaries. 

The mode of failure of mild steel at high temperature 
|is not ascribable to a general intercrystalline form of 
cracking, although a form of weakness has developed 
which leads to the formation of cavities in the contact 
zone of ferrite and pearlite grains. At temperatures 
below 300 deg. C., the presence of the harder constituent, 
pearlite, probably has a marked stiffening effect on the 
ferrite grains, and this effect diminishes with rise of 
temperature up to the A, point. Apart from the mode 
| of rupture and degree of recrystallisation, spheroidisa- 

tion of the carbide in mild steel is found to take place. 
| After long-duration tests over the range of temperature 
| 450 deg. C. to 650 deg. C., and after short-time tensile 
tests at 550 deg. C. and 650 deg. C., the pearlite present 
|in mild steel begins to spheroidise under the action 
| of the temperature and deformation. If spheroidisation 
is continued to completion, the iron carbide is aggre- 
gated into rounded globules, which have little stiffening 
effect on the continuous ferrite phase. 

The effect of the process of manufacture of the various 
| materials is revealed by differences in the mode of 
, deformation in long-time creep tests. Mild steel shows 

little tendency to develop intercrystalline weakness 

or to split longitudinally into fibres; it thus appears 
| that the presence of carbon during manufacture has 

kept the material free from some of the defects which 
arise from the presence of oxides. Swedish iron shows 
ease of recrystallisation, considerable ductility, but a 
marked iency to form longitudinal] fibres under the 
action of deformation. The mode of manufacture 
| has caused an unusual distribution of the impurities 
|in Armco ingot iron, which is the least ductile of all 
| @e materials and is characterised by a tendency to 

develop intercrystalline cracking at high temperatures. 
Carbony] iron shows no tendency to split longitudinally 
into fibres, but is otherwise very similar in behaviour 
| to Swedish iron. 


























THE CONTROL OF THE MERSEY 
TUNNEL VENTILATING SYSTEM. 


A FULL description of the Mersey road tunnel, now 
known as Queensway, which was formally opened by 
H.M. the King on July 18, 1934, was given in Enc 
NEERING during the early part of last year.* At 
that time, the room at George’s Dock, which was to 
contain the equipment for controlling the ventilating 
plant, was not completed, and was therefore only 
briefly referred to. In March, 1935, however, the 
temporary arrangements were suspended, and by the 
courtesy of the Mersey Tunnel Joint Committee we 
are now able to give some additional information about 
this part of the scheme. 

It may be recalled that the fans for withdrawing the 











grain boundaries is necessary to produce a stable system. 
Grain growth, therefore, occurs on the part of favourably 
oriented crystals, and such grain growth is found in 

some of the test-pieces in the present series. The normal 
miasner of failure in test-pieces of iron and mild steel | 


|fractured below 400 deg. C. is by transcrystalline | Sturtevant Engineering Company, Limited, 


rupture. In longer time creep tests at 400 deg. C., 
Armco ingot iron exhibits intercrystalline cracking, 
but no characteristic intercrystalline failure is found 
in the other materials tested at this temperature. | 
Transcrystalline rupture probably results from the 
fact that the centre of a crystal, owing to geometrical 
conditions, deforms more easily than the material in 
the region of the grain boundaries. Transcrystalline 
rupture is an indefinite term and includes all types of | 
failure which are not definitely intercrystalline. 





used air from the tunnel, and for blowing fresh air in 
through ducts formed under the roadway, are installed 
in six ventilating stations, three on each side of the 
river. These stations are equipped with a total of 
thirty fans, which were manufactured by Messrs. 


147, 
Queen Victoria-street, London, E.C.4, and Messrs. 
Walker Brothers (Wigan), Limited, Wigan. The 


impellers of these fans range from 7 ft. 6 in. to 28 ft. 
in diameter and are driven by 400-volt, 50-cycle squirrel- 
cage motors. These motors were manufactured by 
Messrs. Metropolitan-Vickers Electrical Company, 
Limited, Trafford Park, Manchester, and have outputs 





* See ENGINEERING, vol cxxxvii, pages 58, 165, 311 


(1934). 
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| supply tank, drainage tank, and coolers for the 


CONTROL OF MERSEY TUNNEL VENTILATING SYSTEM. |e netiinod in our previous article, the electrical 

















Fic. 1. Etectrricatty-Driven Fan Unrrt. 
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Fic. 2. Controt Room at Grorce’s Dock. 


ranging from 30 h.p. at 720 r.p.m., to 430 h.p. at 735| variations in fan speed and output are obtainable by 
r. p.m. The fans and motors are arranged in pairs, but | a hydraulic coupling which is placed between the motor 
10ugh both fans are connected to the same duct, one and the reduction gear through which each fan is 


cts as a standby to the other, and itis impossible to run | driven. An illustration of a typical fan unit is given 


both at the same time. Great care has been taken to| in Fig. 1. The hydraulic coupling, which was manu- 
ensure silent operation, while to meet the very varying | factured by Messrs. Hydraulic Coupling and Engineer- 


'tmospheric conditions caused by changes in the traffic | ing Company, Limited, Isleworth, is shown protected 
‘ow, each stator has two distinct windings and the | by a perforated screen to the left of the motor, while 
»w speeds are different on each pair of motors. | in front of the reduction gear, which was supplied by 
Chree alternative speeds are therefore available at high | Messrs. David Brown and Sons (Huddersfield), Limited, 
ficiency from .each pair of motors, while further | Huddersfield, is the steel framework which carries the 


| 

| energy required in the tunnel is obtained from the 
three-phase systems of the Liverpool and Birkenhead 
Corporations, and is stepped down to 400 volts for the 
fan motors and to 230 volts for the control gear, pump 
motors and lighting. The fan motors are each sta: 

by electromagnetic contactors, which were manu- 
factured by Messrs. Metropolitan-Vickers Electrical 
Company, Limited, and are mounted with their protec- 
tive relays in a separate sheet-steel cubicle. Each 
cubicle is also provided with two ammeters for the low- 
speed and high-speed windings, respectively, a volt- 
meter, a fan-speed indicator, and lamps to show whether 
the motor is running at high or low speed and to indicate 
the position of the weir of the hydraulic coupling. 
The handle of an isolating switch by which all exposed 
metal within the cubicle can be made dead is arranged 
on one of the outer sides of the cubicle, while on the 
same side are three push buttons for “ high-speed 
start,” “ low-speed start” and “ stop,” respectively, a 
two-way switch which changes the complete equipment 
over from remote to local control, and a second two-way 
switch which raises or lowers the speed. This second 
switch operates a series of mercury tilting switches 
which, in turn, control the }-h.p. motor that raises 
or lowers a tubular weir in the supply tank of the 
hydraulic coupling. The position of this weir deter- 
mines the rate of flow of liquid through the coupling 
and thus the speed of the fan. Finally, a switch is 
provided on the plinth to prevent the motor from being 
started when men are working on the motor, the 
coupling or the fan. 

Each ventilating station also contains a meterinz 
and an indicating panel. The former is equipped with 
separate integrating watt-hour meters for each of the 
high-tension feeders, and the readings of these met rs 
are summated on a third meter which is fitted with 
a maximum-demand indicator and a 30-minute interval 
time switch. The readings of this meter are trans- 
mitted to the central control room, for further summa- 
tion. Each indicating panel is equipped with apparatus 
for indicating and transmitting the rate of air flow in 
each duct to the control room, and an indicator which 
shows the degree of visibility in the tunnel and also 




















transmits its readings to the control room. This 
indicator is fitted with an alarm bell which rings when 
the visibility is reduced below a certain value by the 
presence of smoke or fog. There are besides, two 
analysers which measure the proportion of carbon 
monoxide in the tunnel atmosphere. One of these 
operates an indicator and alarm device on the panel 
in the ventilating station and the other a recorder and 
bell in the control room. The air-flow meters were 
manufactured by Messrs, George Kent, Limited, 
Luton,* the visibility indicators by Messrs. Radio Visor 
Parent Company, Limited, 28, Little Russell-street, 
London, W.C.2, and the carbon-monoxide analysis 
apparatus by Messrs, Cambridge Instrument Company, 
Limited, 45, Grosvenor-place, London, 8,W.1. 

All the signals and control impulses between the 
control room and the various ventilating stations are 
transmitted through direct pilot wires in multi-core 
cables by the Metropolitan-Vickers system of graduated 
current impulses. This system allows a number of 
different signals to be sent over the same line. At 
the receiving end these impulses are received by inter- 
connecting relays which require only a small fraction 
of an ampere for their operation, and in turn actuate 
either auxiliary relays or auxiliary contactors by which 
indicating lamps are caused to glow or the auxiliary or 
main motors are controlled. 

A view of the control room at George’s Dock is given 
in Fig. 2, from which it will be seen that it contains 
two control boards and an eleven-panel semicircular 
recorder board. As will also be seen, there is a control 
panel for each ventilating station, on each side of which 
are two or three fan-control panels depending on the 
number of units installed. Four of the six ventilating 
stations are supplied directly from the Corporation 
high-tension mains,t and the central panels for these 
stations are equipped with a mimic diagram and red, 
green and white lights which glow when the main 
circuit-breakers are closed, normally opened or tripped, 
respectively. The panels also carry two high-tension 
voltmeters, a CO indicator and alarm lamp with re- 
setting switch, a visibility indicator and various signal- 
ling relays and fuses. On the central panels for the 
other two ventilating stations the position of the 
circuit-breakers is indicated by semaphores, and there 
are two low-tension voltmeters. The fan-unit panels 
for each ventilating station carry a control switch and 
indicating lamp for the high-tension circuit-breaker, 
two-way start and stop switches for both the low- and 
high-speed windings, low-speed and high-speed am- 
meters, a fan-speed indicator, a two-way switch for 





* See ENGINEERING, vol. cxxxviii, page 37 (1934). 
t See ENGINEERING, vol. cxxxvii, page 311 (1934). 
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fan-speed control, a signal relay, and fuses for the|and an ultimate stress of 40-6 tons per square inch. 


battery, signalling and circuit-breaker alarm circuits. 

The eleven-panel semi-circular recorder board con- 
tains a central panel on which are mounted instruments 
enabling the instantaneous rate of water flow, the 
total discharge and the depth of water in the sumps 
at the three pumping stations* to be ascertained. The 
variations in the water flow at each of the three stations 
can also be recorded. These instruments were supplied 
by Messrs. Electroflo Meters, Limited, Park Royal, 
N.W.10, and by Messrs, Drayton Regulator and Instru- 
ment Company, Limited, West Drayton. Above the 
panel is a mimic diagram showing the pumping condi- 
tions at each pumping station and at each of the four 
tunnel portals. The three panels on the left and right 
of the centre panel carry an air-flow recorder, a visibility 
recorder, and a CO recorder for the Liverpool and 
Birkenhead ventilating stations, respectively. The next 
two panels on each side carry two fog-detector recorders 
and a vehicle counter and recorder which enables the 
number of vehicles entering and leaving the tunnel to be 
ascertained, while the outermost panels each carry a 
summation meter, which integrates the electricity con- 
sumption and shows the maximum demand on the 
Liverpool and Birkenhead stations, respectively. The 
plant is therefore, it is claimed, flexible enough to meet 
widely varying conditions, while reliability is ensured by 
the provision of alternative cables and duplicate plant. 
The operating engineer in the control room is also pro- 
vided with complete information regarding the ventilat- 
ing conditions and the position of the electrical equip- 
ment, as well as with means which enable him to open 
or close any circuit breaker and to start, stop or 
regulate the speed of any fan. 








DAMPING INFLUENCES IN 
TORSIONAL OSCILLATION.+ 
By J. F. Saannon, Ph.D. 
(Concluded from page 678.) 


The vibrational energy given to the dynamical 
system by the harmonic torques is equal to the energy 
dissipated by all the damping actions in the system. 
The energy input of a harmonic torque Qsinwt, 
giving rise to a vibration @ sin (wt — ¢), is 7Q @ sin ¢ 
ver vibration, and at resonance, where ¢ is 90 deg., it 
yecomes a maximum. From the analysis of the 
torsiograph records it was concluded that the vibration 
was ostensibly sinusoidal, having a 90 deg. phase angle 
at the maximum amplitude. The vibrational energy 
at resonance is taken to be 7 Q@, where @ is the maxi- 
mum resonance amplitude shown on Fig. 19, page 677, 
ante, and Q the amplitude of the harmonic torque. This 
energy is dissipated in heat and appears as additional 
power supplied by the motor. In Fig. 13, page 677, 
ante, the calculated resonance power is superimposed on 
the mean power. By comparing the experimental 
values of total power at resonance with the calculated 
power, for the conditions shown at A, C, and E, reason- 
able agreement is obtained. Thus the vibrational energy 
is confirmed. It is found that all the third-order energy 
quantities are very small, hence for general effects 
attention may be concentrated almost solely on the 
larger second-order values. ‘ 

In considering the possible sources of dissipation 
within the a. plant, the system migh. be 
divided into elements comprising the motor, shafting, 
piston, big end, and crankshaft. At the motor, however, 
damping was shown to be almost negligible throughout 
the tests. For the shafting, the dissipation of energy 
will be that due to hysteresis in the shaft material. 
An attempt was made to measure the hysteresis of 


the shaft used in the experimental plant, by means of | 


forced vibration experiments with the shaft in a state 
of rest, but no reliance could be placed upon any 
hysteresis results deduced therefrom. Reversed static 
experiments were then carried out. A length of 1-in. 
diameter bar from the same material was arranged in 
& 15,000 in.-lb. Avery reversed torsion machine. A 
gauge length of 24 in. was employed, and a standard 
angular scale measure with vernier reading to 0-02 deg. 
his corresponds to a torque of 17-1 in.-Ib. and a 
shear stress of 87-2 lb. per square inch. This test 
was not sufficiently accurate to detect small elastic 
hysteresis; it would, however, serve to measure large 
hysteresis effects, should these occur within the stress 
range of the experiments. Reversed torsion tests were 
accordingly carried out with progressive torque ranges, 
but no hysteresis was apparent for the range occurring 
in the vibration experiments. The torsion test was 
then completed to destruction in the usual manner 
and gave a shear stress at the limit of proportionality 
of 13-2 tons per square inch. A tensile test on the 
same material, using a Lamb’s mirror extensometer, 
gave & proportional limit of 31-2 tons per square inch 


* See ENGINEERING, loc. cit. 


+ Paper read before the Institution of Mechanical | drag will respond to speed fluctuations, giving rise to 
Engineers, on Friday, December 13, 1935. 


Abridged. 


| These results are representative of the shafting material 
which had been cold-worked during manufacture and 
had been given no subsequent annealing. 

The maximum shear stress occurring in the vibration 
experiments is 8-3 tons per square inch and is well 
within the proportional limits, hence it is impossible 
to detect elastic hysteresis from these simple tests. 
Since the effects appear to be quite small, and are 
really beyond the experimental error of normal extenso- 
meters, it is reasonable to assume for comparative 
purposes the results of published data, in order to 
assess the probable hysteresis damping. Using this 
material as a basis, it was found that the energy 
absorbed by hysteresis in the shafting material was 
less than 10 per cent. of the input energy for the 
lubricated series and less than 25 per cent. for the 
imperfectly lubricated series. 

From the experiments on the pistons and the big-end 
bearings it was concluded that the lubrication arrange- 
ments were incomplete, and that semi-fluid friction 
prevailed. This was further tested by an analysis of 
the friction coefficients at the piston, gudgeon pin, and 
crankpin, on the basis of the resultant torque due to 
solid friction. The forces due to side thrust on the 
cylinder walls, gudgeon pin, and crankpin were 
expressed by the usual Fourier series, and reduced to 
frictional torques on the crankshaft. From a series 
of power tests away from the region of resonance, 
given in Fig. 13, the mean torque required for the 
piston and big-end system, with and without rings, was 
derived from the difference 
between the total power ° 
and that required to drive an Fig.28. 
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damping due to this torque was calculated from the 
viscosity and loading conditions, assuming that the 
film thickness was that due to steady running condi- 
tions at the bearing. It was found, however, that this 
simple method could only account for about 7 per cent. 
of the total vibrational energy. It was therefore 
concluded that the damping in the bearing is not due 
to simple shear resistance caused by speed fluctuation. 
Such a result is not unexpected, since similar viscous 
tractions are operating in normal running conditions 
and no abnormal friction ensues. 

Damping due to the film appears only at resonance 
and must arise from the vibrational energy at the 


Fig. 26. 
mi  NON-DIMENSIONAL DAMPING FACTOR R/Ik. 
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the motor and crankshaft 


alone. Comparing the 
mean torque so obtained | 
with that calculated, the PS. 
average friction coefficient ™, prepoced Design Curve | 
operating at the cylinder Seay | | 





walls, gudgeon pin, and 
crankpin was found to be 
0-17. 

Tests were carried out 
on the Deeley oil tester 
for the oil used, and the 
frictional coefficients for 


c 
} 
nickel-chromium steel on i 
3 
S 





cast iron and on white 
metal were found to be 
0-189 and 0-196, respec- 
tively. Since there is 
always a slight reduction 




















in the Deeley values with 5 
speed, the results compare 
favourably, and show that 





there can only be semi-fluid 
friction at the piston and 


big-end bearing. Finally 














in the piston line vibration 
impacts are liable to occur, 
quite apart from those due 
torotation. The consequent 
damping will be due to the 
concurrent influences caused 
by the relative motion 
at the clearances, rather 
than by the impact itself. 
This relative motion might 
be regarded as similar to ‘Elastic Gave 6. 
slip, in which case both High Frequency 
the constant and viscous ~/ 
resistances operating will (e204) 

come into play. However, 





partial, hence no great dis- 
sipation is likely to arise 
from this effect. It may be concluded, therefore, 
that the damping influences attributed to the piston 
and big-end bearing are small and can only be expressed 
in an overall manner. 

The main and roller bearings are the sources of 
frictional resistances at the crankshaft. The roller 


amplitude. : 
resonance when no oil was supplied to the bearing was 
practically twice that which occurred when the gravity 








the oil film as the main source of damping and therefore 
it is necessary to examine this damping more fully. 

In the case of a film-lubricated bearing, the viscous 
viscous 


a corresponding torque. 


in the experimental piston I ¢ 

line, the driving pressures . = _ ad car iarenin 
at the clearances are light 2 O _ Risstic carve } 
and the oil films are only =. = frequency. 
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= Moment of inertia, per cylinder, Ib.-in.-(sec.)2. 


r sec. (vibrational velocity). 
er, lb.-in. per radian per second (vibrational velocity). 


form at engine, indicating position of node with change in 


bearing, and also from the periodic deformation of the 
journal caused by the inertia torques of oscillation. 
The dissipation of energy in an oil film due to journal 
vibration has been examined analytically and can be 
expressed in terms of journal displacement. From an 
investigation of the journal displacements caused by 


bearing resistance will possibly be semi-fluid in nature, crankshaft oscillation, it has been found that practically 
but will be so small in magnitude that it can be neglected. | all the input energy of vibration can be accounted 
The experiments showed that the lubrication of the | for in this manner, thus confirming the experimental 
main bearing was very important in the control of | observations. 
The ultimate amplitude attained at | examination of the results on an overall velocity 


The investigation suggests a further 


damping basis. 
The most rational way of dealing with velocity 


oil feed was fitted. This positive demonstration under | damping is by means of a non-dimensional factor 
these extreme conditions points to the dissipation of | derived from the equation of motion for the single- 


mass elastic system. The standard equation is 


19+ Ry + Cy = Qsinat 


| where I 9 is the inertia torque due to the mass, I being 
The subsequent 


in engineers’ units, pounds-inches-(seconds)*. The 
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damping torque is expressed by Ry, R being the 
damping factor, in pounds-inches per radian per second. 
The elastic torque is given by Cy, and Q sin wt is 


. 7 k 1 Cc 

the applied harmonic torque. Also at? = ny TP the 
natural frequency of the system. At resonance the 
non-dimensional factor becomes I k/R and gives the 
ratio of the actual twist to that which would occur if 
the external torque were applied statically. This 
factor was deduced from the resonance amplitudes in 
Fig. 19, page 677, ante, with the corresponding torques, 

ass, and frequency for each group of pistons. The 
effect of each group is shown in Fig. 26 by plotting the 
factor on a base of number of pistons. 

From inspection it is seen that with gravity oil feed 
to the main bearing the values show very good agree- 
ment for each piston series, thus confirming the validity 
of the non-dimensional factor. If a mean line be 
drawn through the points a slight positive gradient is 
obtained, suggesting damping in the piston lines, but 








being taken of the phase relationship between the 
harmonic torques at the various cylinders. The 
symbol a denotes the measured amplitude at the 
forward end of the engine, where the corresponding 
relative ordinate 0, is unity. If the damping is reduced 
to a non-dimensional factor by taking the average 
mass per cylinder, the damping coefficient becomes 


Ik_ Ika > #, 


R = Qr Or 


The essential difference between the overall ampli- 
fication factor and the damping coefficient I k/R lies 
in the ability to employ the coefficient directly in 
assessing engine damping in complicated systems in 
which various sources of damping are operating. When 
dealing with a multicrank engine system alone, the two 
methods agree. 

Derivation of Factor for Various Types of Engines.— 
The results of torsiographic investigations made on 
some engine systems by Professor A. L. Mellanby, D.Sc., 


TABLE I.—COLLECTED RESULTS. 


shaft carrying a mass as in Fig. 29, the fundamental 
frequency of the system decreases, as shown, with 
increase of the added mass. Hence, irrespective of 
changes in engine damping due to change in vibration 
form, the damping coefficient I &/R will vary as the 
frequency. Also, since frequency controls the node 
position in the constant engine system, the variation 
in the coefficient I k/R due to frequency will be incor- 
porated in the expression for the position of the node. 
On these grounds, therefore, the engine damping 
sm 
coefficients I k/R are plotted on a base of 4 _&, as 
shown in Fig. 28, and reasonable classification is 
obtained for the important critical speeds. 
>> 


The value 24 _& has the possible limits 1 to 0, 





corresponding respectively to the case where the node 
is well outside the engine and to the case where it 
occurs exactly at the engine centre line. In the first 
case the engine vibrates as one mass, while in the 




















Engine Damping. 
| Maximum Elastic 
aye Frequency, Amplitude | Vibratory Engine Form 
Reference Engine. Source. Vibrations Node. Order. at First Stress Value Damping Factor 
Letter. | per Minute. Mass at Node, Direct of R Coefficient | at Engine 
+ a, deg. + Ib. oe, per Line, Tk/R. 0 /m 
per sq. in. Tence.| in.-Ib.-sec. 
A | 6-cylinder 4-stroke single-acting oil | Proc. I. Mech. E., 1931, vol. 121, 947 1 7} 0-33 5,200 Direct 58,300 62-0 0-1136 
| engine. page 268. 988 2 74 0-284 4,750 a 85,71 44-1 0-064 
164 1 3 1- 6,720 By diff. 73,000 8-8 0-964 
B 6-cylinder 2-stroke single-acting oil | Author 800 1 9 0-729 7,740 Direct 51,200 57-0 0-229 
1 engine. 824 2 9 0-515 5,750 me 77,300 38-9 0-193 
Quadruple-expansion steam engine Author os 429 1 3 0-724 | <3, By diff. 53,500 6-6 0-954 
D 3-cylinder triple-expansion steam engine | Author .. es 6 oe 310 1 3 1-725 8,120 = 44,600 16-0 0-972 
E 4-cylinder triple-expansion steam engine | Porter, F.C.: Trans. A.S.M.E., 287 1 4 2-48 3,780 ws 144,000 17°7 1-0 
1929, vol. 51, APM-51-22 
(0. ma). 
F 4-cylinder triple-expansion steam engine | Jbid. (Texas) ee ie ‘a $11 1 3 1-38 <3,000 ee 277,000 10-25 1-0 
: 311 1 4 2-40 5,030 re 244,000 11-65 1-0 
G = 4-stroke single-acting oil wee, H. “Drehschwingungen 2,340 1 1-13 10,300 Direct 1,325 15:3 0-776 
e ne. n Th hi 1 ” 
1921 (Springer, Berlin). 
H i — 4-stroke single-acting oil | Jbid. “a a ne 2,138 1 6 1-19 8,860 - 2,910 20-3 0-72 
engine. 
J 6-cylinder 4-stroke single-acting petrol | Stieglitz, A. ‘‘ Drehschwingun- 6,170 1 6 1-5 12,100 os 12-4 28-5 0-71 
engine. gen in Reihenmotoren,”’ Luft- 
Sahrtforschung, 1929, vol. 4, 
: page 132. 
h 8-cylinder 4-stroke single-acting oil | Carter, B. C., and Muir, N. 8.: 3,800 1 4 7-92 41,200 pi 114-0 22-9 0-646 
engine. Aeronautical Research Com- 
mittee, Reports and Memo- 
randa No. 1,303, 1929-30, 
vol. 36, page 1049. 
L 6-cylinder 4-stroke single-acting oil | Porter, F.C.: Trans. A.S.M.E., 936 1 6 1-80 14, do 11,800 33-9 0-711 
engine. 1927 -8, vol. 49-50, APM-50-8 936 1 i) 0-53 3, ve 12,800 30-0 0-711 
(Dan C. Kingman). 
M 8-cylinder 4-stroke single-acting oil | Zdid. (U.S. Submarine 8.29) 1,920 2 53 1-002 5,950 655 45-6 0-643 
: engine 1,920 2 a 0-99 5,860 " 831 36-0 0-643 
N 9-cylinder radial engine Carter, B. C.: Jl. Roy. Aero- _ — — — — va _ 8-3 1-0 
nautical Soc., 1927, vol. 31, 
page 278. 
Oo 4-cylinder petrolengine .. Author’s experimental apparatus Lubricated ; series 2 12- 10,000 = 10:0 1-0 
Vio 12-cylinder “‘ V ” aero-engine Carter, B. C., and Muir, N. 8.: 6,000 1 4 1-26 9,500 o Average 15-4 0-734 
Aeronautical Research Com- 1 4 1-59 12,000 pa value of 19°4 ” 
mittee, Reports and Memo- 1 3 1-5 o 1k/R 22-1 % 
randa No. 1,304, 1933-4, vol. 1 3 1-69 oe = 19-06 25-1 ” 
44, page 646. 1 3 3-32 o 13°4 ” 



































this is very small on account of the imperfect lubri- 
cation existing in each line. For the series with 
imperfect lubrication at the main bearing the gradient 
is larger and is possibly due to further damping caused 
by the very severe amplitudes developed. Taking 
mean values for each group of pistons, the average 
ratio of damping for the lubricated condition to that 
for imperfect lubrication is approximately 2/1. 

Part III. Application of the Non-Dimensional Factor 
to Multicrank Engines.—In view of the constancy of 
the simple non-dimensional factor in the experimental 
apparatus, it was thought that it might give a suitable 
basis for analysis of a number of multicrank engines on 
which torsional oscillation investigations had been 
carried out. The first attempt at a solution of the 
problem was the determination of an equivalent 
amplification factor for systems with several masses. 
This factor, taken on an energy basis, is strictly correct 
and is a result of all the dampings present in the 
vibrating system. But in many cases it does not 
permit reduction of the damping due to the engine 
alone, and is therefore not quite suitable for direct 
application in new systems, where other dampings 
might have to be taken into account. However, since 
ill the main bearings and big ends of the engines 
considered are lubricated, the distribution of damping 
and inertia quantities throughout the engine can be 
averaged. Hence the essential features of reduction 
are retained if the average damping factor per cylinder 
be reduced to the non-dimensional form I k/R, where 
! and R are the inertia and damping quantities per 
cylinder, respectively. For calculating R, only the 
conditions at resonance need be considered and the 
energy method is again adopted. This leads to 
R= ia =O’ where =Q,6, is 
the energy quantities at each cylinder r, due account 


the vector sum of 








and the author, together with those obtained from 
various technical journals, were analysed on this basis. 
Since engine damping only was required, allowance 
was made for propeller damping where this occurred, 
and throughout the analysis only those critical speeds 
which were quite definite were considered. No allow- 
ance was made for hysteresis damping, as this was 
found to be quite small for most of the cases given. 
The necessary details of each dynamical system, 
together with the information required for the calcu- 
lations, have been given fully in a previous paper.* 
The final results are given in Table I. 

It will be seen from these that there is a wide varia- 
tion in the non-dimensional factor, corresponding 
somewhat to the form of the elastic curve at the engine. 
In the derivation of the damping factor, it has been 
assumed that the damping actions, such as occur at the 
big-end bearings, are directly dependent on the ampli- 
tude at the cylinders. However, the damping at the 
main bearings of multicrank engines is not directly 
expressed by the amplitude at the cylinders, but is 
rather a function of the journal reactions, due to web 
distortions on the crankshaft. Now for similar crank- 
shafts, the form of the elastic curve at the engine may 
be taken as a simple measure of the journal displace- 
> 
= & where m is 





ments and can be expressed by 


the number of cylinders and 6, the relative amplitude 
at the cylinder r. This factor also indicates the position 
of the node relative to the engine and in this respect 
has some significance as a measure of frequency. 

Thus in a symmetrical engine fitted with an extension 





* J. F. Shannon, “Engine Damping Factors in 
Torsional Oscillation and the Effect of Vibration Form.” 
Journal Royal Technical College, Glasgow, 1933, vol. 3, 
part 1, page 121. 


latter, one half of the engine vibrates in opposition to 
the other. This range is practically covered by the 
list of engine systems given. On examining the curve 
in Fig. 28 it will be seen that with the exception of the 
submarine engine system M, the points conform to the 
mean line to within 30 per cent. Such a large percentage 
difference may appear abnormal, but it must be 
remembered that each point is the result of numerous 
calculations in which some of the factors employed 
cannot be estimated very accurately. 

The chief factors affecting the result are the vibration 
form and frequency, the measurement of amplitude, 
the harmonic torque, and the simple conception of the 
damping factor. Since vibration frequency can now 
be estimated to within 3 per cent. to 5 per cent., and 
since form and frequency are interconnected, no great 
error can arise from the estimated values. The measure- 
ment of the torsional oscillations for the moderate 
rotational speeds and frequencies dealt with can also 
be relied upon, while the harmonic analysis of the 
small torsiographic records obtained can also be made 
with fair accuracy. 

The harmonic torque coefficients which are taken 
from indicator cards are a most likely source of error. 
The higher harmonics arise from the apparent irregu- 
larities in the torque curves. In rough analysis, 
therefore, these are liable to- be smoothed out. They 
are also affected by engine design and running condi- 
tions, and the error involved in the estimation of their 
average magnitude, even for a single-cylinder torque 
curve, may therefore be quite large. Generally the 
value obtained from the single-cylinder torque curve 
is taken as applying throughout in a multicylinder 
engine, but this ideal condition is not realised. For the 
oil engines subjected to experiment, harmonic analysis 
was carried out only on the indicator cards, which 








gave values of mean effective pressure practically 
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equal to the average for the test. This, however, is no 
guarantee that the higher orders obtained will represent 
the mean effect throughout the cylinders, but it is the 
most rational course to adopt. 

Again, with regard to the damping at the main | 
bearings of multicrank engines, the journal displace- | 
ments due to crank-web distortion will not be similar | 
for engines with a different number of cranks. Nor | 
has account been taken of differences occurring in | 
miscellaneous engines where mass, flexibility, and | 
bearing conditions do not vary with any general | 
linear scale. Therefore the simple expression for the 
elastic curve form at the engine will not be sufficient 
in itself to account for such cases. It would appear, 
therefore, that the errors in calculation which accu- 
mulate in multieylinder engines by reason of these 
various factors are sufficient to explain the divergence 
from the mean line given in Fig. 28. In view of the 
uncertain values of torque coefficients and other factors 
involved in multicylinder engines, all methods of 
calculating resonance amplitudes will be approximate. 
Hence under these conditions any attempt at further 
refinement of overall values would be misplaced. On 
account of its direct application the curve given in 
Fig. 28 is put forward as a guide in design. 








THE MELLOZING METAL-SPRAYING 
PROCESS. 


Tue process for depositing, by means of a eae 
spraying pistol, protective or decorative coatings of | 
zine, tin, lead, aluminium, or of various alloys, on | 
steel, wood, glass, cloth, and other surfaces, known as | 
Mellozing, was developed some time ago by Messrs. 
Mellowes and Company, Limited, Corporation-street, | 
Sheffield. A distinctive feature of the process is that | 
the metal or alloy to be sprayed is first melted in a gas- 
fired crucible. It is then poured into a container em- 
bodied in the pistol and is maintained molten during 
the spraying operation by a Bunsen-type burner, which | 
forms an integral part of the equipment. Another | 
feature is that the compressed air employed for spray- 
ing the metal is preheated. A general view of the 
pistol is shown in Fig. 1 ; its weight, empty, is 6 lb. 7 oz. 
The container a, which is a malleable-iron casting, is | 
furnished with a tight-fitting lid held in place by the | 
swivelling catch seen in the illustration. The container | 
is filled about every 20 minutes from the crucible, and 
when zinc is employed, it holds approximately 4 Ib. of | 
the metal. The burner 6 is made of brass, and consumes | 
town gas at normal mains pressure. The burner | 
gives a long flame, which not only maintains the | 
metal in the container at the requisite temperature, | 
but also preheats the compressed air. The latter, 
which is at a pressure of 60 lb. to 75 lb. per square 
inch, enters the pistol by way of pipe c, which ter- | 
minates in a spiral coil wound round the conical nose | 
of the container. The pipe is made of stainless steel, 
and, as will be seen in Fig. 1, a proportion of the com- 
pressed air is by-passed into the Bunsen burner by way 
of valve d. An enlarged view of the nose of the pistol | 
is shown in Fig. 2, from which it will be seen that the | 
end of the compressed-air pipe fits into an air feeder, } 
through which the nozzle conveying the liquid metal 
projects, and the preheated compressed air issues | 
round the annular space thus formed. The nozzle is | 
made of hardened silver steel, and the hole through it | 
has a diameter of 0-035 in.; it is countersunk at ‘the | 
rear end. The nozzle, coiled pipe, and air feeder are | 
held in position by a malleable-iron front plate and 
the container is enclosed in a cover guard or cowl to 
conserve the heat. The cowl is made of steel sheet | 
and the portion which comes into contact with the | 
tlame is made of special heat-resisting steel. 
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METAL-SPRAYING EQUIPMENT. 


CONSTRUCTED BY MESSRS. MELLOWES 



































the nozzle in a continuous stream, it encounters the 
preheated compressed air, which atomises it, so that 
minute particles of metal are projected at a very high 
velocity on to the surface to be coated. As is cus- 
tomary in processes of this nature, all iron and steel 


surfaces are thoroughly cleaned by 


metal particles projected by the pistol. 
adhere firmly and form a continuous coating having a 
smooth, matt finish. 
board and other soft materials are also satisfactorily 
smooth and even, and in this case no sand blasting 
is necessary, the only requisite being that the surfaces 
must be quite dry and free from grease. In normal 


from the work, and the thickness of the coating is 
0-004 in., with one: application, the speed of working 
being from 8 sq. ft. to 10 sq. ft. per minute on plain 
flat surfaces. The thickness of the coating can, of 
course, be increased to any desired degree by allowing 
the pistol to travel at a slower rate over the surface 
undergoing spraying. The consumption of compressed 
air during the operation is at the rate of 15 cub. ft. of 
free air per minute, while the pistol burner consumes 
50 cub. ft. of town gas per hour. 

That the zine coating on steel resists corrosive 
influences satisfactorily is indicated by a number of 
tests, the results of which have been placed before us. 
It is stated, for example, that whereas the British 
Government Preece test specifies that a zinc-coated 
article must withstand four separate immersions, of 
one minute each, in an aqueous solution of copper 


| sulphate without any adherent copper deposit showing 


after rinsing and wiping dry, articles sprayed by the 
Mellozing process will withstand seven or more such 
immersions. Similarly, it is stated that the zinc- 


| sprayed coating withstands as many as 10, or even 


more, cycles of 24 hours’ exposure to a salt-spray mist, 
with intermittent drying, before rusting appears. 
The strong adherence of the coating has been demon- 
strated by various lathe tests, and is also indicated by 
the fact that coated articles may be bent or worked 
into simple shapes without destroying the sprayed 
surface. 

The process is now employed in a number of indus- 
tries, and we are informed that steel windows, tanks, 


| ladders, motor-car wheels and wings, laundry machin- 


sand-blasting, | 

prior to the spraying operation, in order to remove all | 
| traces of rust or scale, and also to provide a key for the 
These particles | 


The coatings on wood, card- | 
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AND COMPANY, LIMITED, SHEFFIELD. 
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articles coming into contact with foodstuffs, such as 
milk coolers, mixing-machine components and edible- 
oil tanks, pure tin is employed for the spraying opera- 
tion, and when resistance to heat is required, such 
as is the case with file-hardening pots, exhaust mani- 
folds, and case-hardening pans, an aluminium-silicon 
is employed. Aluminium coatings are also 
adopted when an increase in the weight of the article 
is undesirable. An interesting application of the 


operation, the pistol is held at a distance of about 6 in. | process, which has been utilised by a leading manufac- 


| turer of wireless valves for the past six years, is that 


of zine-spraying externally the glass bulbs of the 
valves. Other sections of the radio industry have 
adopted zinc-sprayed plywood base boards and 
chassis for mounting receiving sets. While ordinary 
wood screws can be used for the purpose of assembly, 
it is found that component parts can be soldered quite 
satisfactorily to the metallic surface. Coated ply-wood 
panels are also used for screening purposes, while the 
zine-spraying of walls to prevent interference with 
broadcast reception by electro-medical and other 
similar apparatus, is being recommended. 








GENERATION OF ELECTRICITY IN GREAT BRITAIN. 
During the first 10 months of 1935, the total amount of 
electricity generated by authorised undertakers in 
Great Britain was 13,877 million units, as compared with 
12,309 million units during the corresponding period 
of 1934. The difference, namely, 1,568 million units, 
represents an increase of 12-7 per cent. 


Tue ILLUMINATING ENGINEERING Socrety.—A special 
section of the Illuminating Engineering Society, to be 
devoted to photometry and allied subjects, is now being 
formed. Mr. H. Buckley is chairman of the organising 
committee and Mr. K. F. Sawyer, of the Gas Light and 
Coke Company, Watson House, Nine Elms-lane, London, 
8.W.8, is honorary secretary. Arrangements have now 
been made for the opening meeting to take place at the 
Westminster Technical Institute, Vincent-square, London. 
8.W.1, at 6.30 p.m., on Tuesday, January 28, 1936. 
An introductory address dealing with certain outstanding 

roblems of photometry will be delivered by Dr. J. W. T. 
Walsh, following the discussion of which suggestions for 


The pistol, when in use, is held tilted slightly down- | ery, architectural ironwork, nuts and bolts, and cast-| future meetings and visits from those present will be 


wards, and as the molten metal flows by gravity through 


iron ship’s propellers are being sprayed with zinc. 


For | weleomed. 
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SIMPLIFIX 
COMPRESSION 
JOINTS 


Stand D. 910. 
B.1.F. Birmingham. 
17th to 28th Feb. 1936. 


ALL SIZES. LISTS FROM :— 


SIMPLIFIX COUPLINGS L*? 
3, VICTORIA STREET, LONDON, S8.W.1 
‘PHONE: ABBEY $592 (2 lines) 
TELEGRAMS: JOINTS, SOWEST, LONDON 


YARROW 


& CO., LTD. 
GLASGOW. 
SHIPBUILDEKS 
MARINE ENGINEERS 7838 
LAND AND MARINE BOILERMAKERS. 


RAPIER 


EXCAVATORS 


RANSOMES & RAPIER LTD. 
IPSWICH LONDON BOMBAY 


For Machine Cut Gears of 
highest quality — TRY 


MOSS GEARS 


THE MOSS GEAR CO. LTD., 
Crown Works, Tyburn, 


Birmingham. 8041 





BAXTERS 


“PATENTED KNAPPING MOTION.” 


STONEBREAKERS 


and ALLIED SPECIALITIES. 8210 


W. H. BAXTER, Ltd., Leeds, 12. 


COCHRAN-KIRKE 
“SINUFLO” 


Super-Economic and Waste Heat Boilers. 
Units up to 24,000 Ibs. steam per hour. 


COCHRAN & CO., ANNAN, LTD., SCOTLAND. 


“APEXIOR’ 


gistered 7917 
definite! — ane in Boilers, 
Economisers, all types of Steam Plant and 
Diesel Engine Water Spaces. Enquiries to: 

J. DAMPNEY & CO. LTD. 
Protective Coatings for metal Surfaces 
Britannic Works, Newcastle-on-Tyne. 





COOLEDGE 


the highly concentrated 
WATER SOLUBLE CUTTING OIL 


The ideal coolant for capacity production on high- 
speed machine tools. Write for free testing sample. 


FLETCHER MILLER LITD., 


7879 DUKINFIELD, MANCHESTER. 46-630 


PETER 
BROTHERHOOD 


PETERBOROUGH. ‘TD. 
STEAM ENGINES AND TURBINES, 
GAS AND OIL ENGINES, 

AIR COMPRESSORS, 
REFRIGERATING PLANT 
See Advertisement, Page 25, Dec. 20. 


6939 


HALL L*4- 


ENGINEERS, DARTFORD, KENT. Est. 1785. 
Telephone : DARTFORD 201. 
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Telephone : MANSION HOUSE 7336. 
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J.G.STATTER & COMPANY LIMITED, 
16, Great George Street, London, S8.W.1. 





STEEL 
CASTINGS 
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PART OR FINISHED MACHINED. 
LAKE & ELLIOT, LTD., BRAINTREE. 
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HOPWOOD 
BOILERS 


SPENCER HOPWOOD LTD. 7921 
THAMES HOUSE, WESTMINSTER,S. W.1. 


GWYNNES 
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LTD. 


HAMMERSMITH, LONDON, W.6 & LINCOLN 


OZONAIR 


APPARATUS and PLANT for AIR Ag 53 
CATION and DEODORISATION for AL 
PURPOSES—VENTEX AIR TILTERS--PURE 
AIR PLANT—SMALL PORTABLE SETS for 
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OZONAIR LIMITED, 
3, Ozonair House, St. Leonard Street, S.W.1. 
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GEORGE RUSSELL & CO., LTD. 
Motherwell 





SAND 
FILTERS 


KENNICOTT WATER SOFTENER CO., LTD. 
WOLVERHAMPTON, 


Estd. over 40 Years. 
The GLASGOW ROLLING STOCK AND PLANT WORKS. 
urst, Nelson & Co., Ltd., 


builders of RAILWAY CARRIAGES, 
WAGONS, ELECTRIC CARS AND BEVERY OTHER 
DESCRIPTION OF RAILWAY anpd TRAMWAY 
ROLLING STOCK 

Makers of WHEELS and AXL&s, RaILway Plant, 
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PLANT AND MACHINERY 


an 
ENGINEERING WORKS, 
11, BILLITER SQUARE, E.C.3. 


1834 


2 OZs. to 20 TONS 

For over 80 years the manufacture of special 
machinery and parts to specification has been our 
business. Something for practically every trade 
has been made during that time. Erections of 
plant have been carried out all over the British 
Isles. Our products have varied from a screw weigh- 
ing 2 ounces to a plant weighing 20 tons. 


Tuomas Hunt & Sons, 
x} _—— RoaD WEstT, Basvensns. 
ESTABLISHED 1854 





Spencer- }Jonecourt Patent 


WASTE HEAT BOILERS, 


32 and 33, Farringdon Street, E.C.4. 6584 


A gents Wanted. “Unit” 


Bricks for Steam Boiler Treatment, Pre- 
ference given to gentlemen who have represented 
Boiler feedwater treatments.—UNIT COMPARY, 
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7835 

osser and Russell, Ltd., 
MECHANICAL ENGINEERS, 
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NOTICES OF MEETINGS. 


INSTITUTION OF PropUCTION ENGINEERS.— 
London Section : Friday, January 3, 7.30 p.m., 
British Industries House, Marble Arch, W.1. 
“Problems of Management,” by Mr. W. 
Puckey. 

Junior Instrrvtion oF Enorngers.—Fri- 
day, January 3, 7.30 p.m., 39, Victoria-street, 
8.W.1. Informal Meeting. Discussion on 
“The Prevention of Noise from Engineering 
Plant,” to be opened by Mr. D. W. McJannet. 


Institute or Barish FOUNDRYMEN. 

Lancashire Branch: Saturday, January 4, 
4 p.m:, The Engineers’ Club, Manchester. A 
Preliminary Report on Moulding Costs, by 
the Costing Sub-Committee of the Technical 


Committee. 


For other Notices of Meetings, see page 691 of 
the Editorial Section. 








EDUCATIONAL. 


AUTHORITATIVE 
CORRESPONDENCE TRAINING 
FOR 
ENGINEERING QUALIFICATIONS. 


In recent examinations of the professional and 
other institutions—A.M.Inst.C.E., A.M.1.Mech.E., 
Grad.I.B.E., A.F.R.Ae.S., B.Sc. (Eng.), C. & G., 
etc. —T.1.G.B. Students secured the RECORD 
PASS PERCENTAGE OF 96%, SIX FIRST 
PLACES and the BAYLISS PRIZE. Training until 
Successful Guaranteed for the one Fee. 

“The Engineer's Guide to Success” gives full 
particulars of the Syllabuses of these Examinations 
and of the Regulations governing admission. Write 
to-day for Free copy of this authoritative Guide 
which contains the widest choice of engineering 
courses in the worlkd—cver 200 Courses—stating 
branch, post or qualification that interests you. 

The TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 8153 
78, Temple Bar House, London, E.C.4. 
(Founded 1917 19,000 Successes.) 


ourses 


‘Norrespondence 
for all 


Jand PRIVATE TUITION 
{\xaminations 


4 OF THR 
INSTITUTION OF CIVIL 
INST. oF MECHANICAL ENGINEERRS 
PRELIMINARIES, MATRIC, B.Se., &e, 

ARK PERSONALLY CONDUCTED BY 


Mr. Trevor W. Phillips, 


B.8c., Honours Engineering, London University 
Assoo.M.Inst.C.E., A.M.1.Struct.E., M.R.S.L, 
F.R.S.A., Chartered Civil Engineer, &c. 
Prospectus and full particulars on application to 
65, CHANCERY LANRK, LONDON, W.C.2. 

TELEPHONE: HOLBORN 3305. 8064 


rystal Palace School of 


/ “Practical Engineering. Founded 1872. 
MECHANICAL, ELECTRICAL AND CIVIL 
ENGINEERING DIVISIONS. 
Principal: MAURICE WILSON, M.I.C.E. Vice-Prin- 
cipal: F. C. P. Lawrence, M.S.E., A.M.1.Struct.E 
Assisted by staff of Lecturers and Instructors. 
Thorough up-to-date Practical and Theoretical 
Instruction. Course completed in two years, 
Students admitted at beginning of any term. 7935 


ENGINEERS 








TENDERS. 
BENGAL-N AGPUR RAILWAY COMPANY, 
TED. 


L 
The Directors are prepared to receive 


Wenders for :— 
1500 DRAWBARS. 

Specification and Form of Tender can be obtained 
at the Company's Offices, 132, Gresham House, Old 
Broad Street, London, E.C.2, on or after Monday, 
23rd December, 1935. 

A fee of 10s, will be charged for each copy of the 
Specification, which is NOT returnable 

Tenders must be submitted not later than NOON 
on Friday, 10th January, 1936. 

The Directors do not bind themselves to accept 
the lowest or any Tender, and reserve to themselves 
the richt of reducing or dividing the Order 

BY ORDER OF THE BOARD 
T. R. WYNNE, 
Managing Director 
V i7l 
BOROUGH BELFAST 


COUNTY OF 


STEEL PUMPING MAINS. 


The Improvement Committee invite 


[renders from competent Con- 
TRACTORS for the SUPPLY and LAYING 
1215 yards SIX-FOO' 
METER STEEL PUMPING MAIN and 1! 
made up of 30 in. and 36 in. BRANCH 
together with PENSTOCKS, CONCRETE 


DIA- 
vards 
MAINS, 
MAN- 


of approximately 


HOLES, VALVE CHAMBER, and approximately | 


14 yards OPEN CONDUIT 

Pians, Specification, General Conditions, Bill of 
Quantities, Contract Agreement, Form of Tender, 
and Special Envelope may be obtained at the City 
Survevor’s Denartment (Drainage Section) Room 
04, City Hall, Belfast, after payment of One Guinea 
at the Chief Cashier's Office. This deposit will be 
refunded on receipt of a bona-fide Tender which is 
pot withdrawn. 

Sealed Tenders on the forms provided, endorsed 
“Tender for Steel Pumping Mains" and marked 
with the name and addreas of the firm Tendering, 
should be delivered at the Office of the undersigned 
not later than Five p.m. on Monday, 27th January, 
1936. 

An Official ‘\eceipt must be obtained for every 
Tender delivered by hand. Tenders sent by post 
should be registered. 

The lowest or any Tender will not necessarily be 
accepted 

JOHN ARCHER, 


BENGAL-NAGPUR RAILWAY COMPANY, 
LIMITED. 


The Directors are prepared to receive 


[renders for :— 


450 STEEL TYRES. 
250 DISC CENTRED WHEELS. 

Specifications and Forms of Tender can be obtained 
at the Company’s Offices, 132, Gresham House, Old 
Broad Street, London, E.C.2, on or after Thursday, 
1vth December, 1935. 

A fee of Ten Shillings will be charged for each copy 
of the Specification, which is NOT returnable, 

Tenders must be submitted not later than NOON 
on Friday, 3rd January, 1936. 

The Directors do not bind themselves to accept 
the lowest or any Tender, and reserve to themselves 
the right of reducing or dividing the Order. 

BY ORDER OF THE BOARD, 
T. R. WYNNE, Managing — 


COUNTY BOROUGH OF ST. HELENS. 


The Gas and Lighting Committee of the St. Helens 
Corporation are prepared to consider 


[Tenders for the Supply and 
DELIVERY of FORTY NEW RAILWAY 
WAGONS with a Twelve Tons Coal capacity, built 
in accordance with the present requirements of the 
Standard Regulations of the Railway Clearing House. 
Any further information including official Form 
of Tender and addressed envelope for same can be 
obtained upon application to the undersigned. The 
Conditions of Contract can be inspected at this Office 
Tenders on the Form and in the envelope to be 
provided are to be delivered at the Town Clerk's 
Office, Town Hall, St. Helens, not later than Monday, 
the 6th January, 1936. 
The Corporation do not bind themselves to accept 
the lowest or any Tender. 
F. E. WARD, 
Gas Engineer. 
Corporation Gas Works, 
St. Helens, Lancs. 
18th December, 1935. 


COUNTY BOROUGH 


W 147 


OF CROYDON. 


The Council invite 


Tenders for Venturi Meters to 


be installed at three pumping stations 
situate at Surrey Street, Shirley Road and Addington, 
respectively. 

Form of Tender and Conditions of Contract to- 
gether with Specification and site plans may be 
obtained from the Borough Engineer's Office on 
payment of £1 1s. Od., which will be returned on 
receipt of a bona-fide Tender handed in on or before 
the date stated. 

Tenders should be forwarded in a sealed envelope 
endorsed “* Tender for Venturi Meters,” to reach this 
Office not later than El-ven a.m., on Thursday, 9th 
January, 1936. Envelopes should not bear any 
name or mark indicating the sender. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

JOHN. M. NEWNHAM. 
Town Clerk. 


Town Hall, Croydon. W 149 








APPOINTMENTS OPEN. 


it is advisable when sending testimonials to forward 
copies and NOT originals, 


f you are unable to obtain 
the POST you REQUIRE, why not insert an 
Advertisement in our “ Situations Wanted” 
Columns ? 
These are seen by the heads of all the leading 
concerns, 
The cost is smali, being 4/- for the first four lnes 
or under, and 1/- per line after. Advertisements are 
accepted up to Mid-day on Wednesday. 


AIR MINISTRY 


DIRECTORATE OF TECHNICAL DEV EI.OP- 
MENI 

A ssistants, Grade III, 

REQUIRED for Structural 


Ea3 Strength and Performance Calculations 


for Aeroplanes in connection with investigations for 
air-worthiness. Candidates should have technical 
training to the standard of the B.Sc. degree in 
Engineering, and drawing office and workshops 
xperience (preferably an engineering apprentice- 
ship). 

Commencing salary up to £215 3s. Od. per annum, 
according to qualifications and experience, on a scale 
rising by annual increments of £12 0s. Od. forapproved 
service, to a maximum of £301 13s. 0d. per annum. 

Entrants are eligible in due course for promotion 
to Assistant Il (£313 0s. Od. to £384 Od. Od. per 
annum) and grades above. Promotion is governed 
by merit and is dependent on the existence of 
vacancies. Normally posts in Grade LI and above 
are pensionable, or come within the scope of the 
Federated Universities Superannuation Scheme 

Apply (quoting Ref. A889/92), stating age and full 
particulars of training, qualifications and experience, 
to the CHIEF SUPERINTENDENT, ROYAL AIR- 


SOUTH FARN- 








Town Clerk 
W170 


CRAFT ESTABLISHMENT, 

BOROUGH, HANTS. 
Closing date for the receipt of applications 
Wi 


1s 
10th January, 1936. 6 


AIR MINISTRY. 
DIRECTORATE OF SCIENTIFIC RESEARCH. 


A Pplications are Invited 
or an APPOINTMENT 4s 

SENIOR SCIENTIFIC OFFICER in the 
Air Ministry Research Pool, for service at the Royal 
Aircraft Establishment, South Farnborough, Hants, 
for Research on Internal Combustion Engines, and 
the supervision of staff engaged on engine research. 

Candidates should possess a First Class Honours 
Degree in Mechanical Engineering or Physics, have 
a sound knowledge of Mathematics, especially as 
applied to tiuid motion and thermal problems, and 
should show evidence of a capacity for originating 
and supervising research work. It is necessary that 
candidates should have had practical engineering 
experience as well as several years’ experience of 
research work on internal-combustion engines or 
closely related subjects. 

Salary £680 per year, rising by annual increments 
of £25, for approved service to £800 per year. (Scale 
applicable to women £550-£18-£650.) The appoipt- 
ment will carry superannuation under the Federated 
Universities Superannuation Scheme, Government 
contribution being £74 per annum, and individual 
contribution £37 per annum. Promotion to the 
higher grade of Principal Scientifie Officer (men, 
£850-£30-£1010), (women, £700-£25-£820) is 
governed by merit as and when vacancies may arise. 

Application should be made on a form to be 
obtained (quoting reference number A 843) from the 
CHIEF SU PERINTENDENT, ROYAL AIRCRAFT 
ESTABLISHMENT, SOUTH FARNBOROUGH, 
HANTS, to whom it should be returned not later 
than 17th January, 1936. W 163 


TWO ASSISTANT FOREMEN.  — 


GOVERNMENT OF INDIA. 
The Government of India 


Require Two Assistant 


INDIAN ORDNANCE DEPARTMENT. 
FOREMEN (a) One for the Case 


i and Cupping Section, Metal and Steel 


Factory, Ishapore, and (6) One for the Fitters and 
Erectors Section, Gun Carriage Factory, Jubbulpore. 

QUALIFICATIONS :—APPOINTMENT  (a).— 
Full indentured apprenticeship as a Mechanical 
Engineer with subsequent experience in general 
Press Work, Tools and Manufacture and use of Dies, 
with a firm of repute. Experience in Die-casting 
of Aluminium Alloys will be an advantage. Know- 
ledge of shop management. 

APPOINTMENT (6).—Full indentured appren- 
ticeship as a Mechanical Engineer with a firm of 
repute, with subsequent employment in a Govern- 
ment Ordnance Factory or an armament firm. 
Experience of Gun Carriage Erection Work essential. 

For both appointments candidates must have 
ability to contro] labour and good general education. 
Age should be between 25 and 35 years. 

TERMS :—Agreement five years in first instance. 
Pay Rs. 450 a calendar month rising by annual 
increments of Rs. 15 to Rs. 510 a calendar month. 
Prospect of further increases. Free second-class 
passages to India. If retained after five years, 
further passages during service for purposes of 
leave. Free quarters. Provident Fund. Strict 
medical examination. 

Form of Application and further particulars 
may be obtained (on request by postcard, indicating 
appointment applied for) from THE HIGH COM- 
MISSIONER FOR INDIA, General Departrrent, 
India House, Aldwych, London, W.C.2. Last 
date for receipt of applications, 11th January, 
1936 W 162 


CROWN AGENTS FOR THE COLONIES. 


COLONIAL GOVERNMENT APPOINTMENTS. 
A Pplications from quali- 
fied candidates are invited for the 

following POST :— 

ASSISTANT ENGINEER REQUIRED by the 
Government of Palestine for the Public Works 
Department for three years with possible extension. 
Salary £P. 430 a year, rising by annual increments of 
£P. 15 to £P. 550 a year, plus expatriation allowance 
of £P. 50 a year, and temporary and variable cost-ot- 
living allowance at present fixed at the rate of 
£P.48 a year. Free passages. Candidates, un- 
narried, age 25 to 35, should possess an Engineering 
Degree of Honours standard and have had a few 
years experience on works. 

Apply at once by letter, stating age, and full 
particulars of qualifications and experience and 
mentioning this paper to THE CROWN AGENTS 
FOR THE COLONIES, 4, Millbank, London, 8.W.1, 
quoting M/3956. W 175 

A Manufacturing Compan 
4 making standard steam fittings and 4 i- 
ties REQUIRES an ASSISTANT to the WORKS 
MANAGER. Must be a qualified engineer preferably 
with experience of modern high-speed production 
methods. Applicants should give very fully parti- 
culars of their education, training, experience, age 
and salary expected and state whether disengaged. 
The position offers excellent prospects to a young 
man of character and ability.—Address, W 152, 
Offices of ENGINEERING. 
- . ° ge 

W anted, well qualified 

WORKING RESIDENT ENGINEER for 
large Institution. Man experienced in similar work 
preferred. Applications, stating age, experience, 
date when free and salary required, to be addressed 
to THE SECRETARY, THE ALLIED SCHOOLS, 
Horseferry House, 8.W.1. W i144 





CHESHIRE COUNTY COUNCIL. 
ROADS AND BRIDGES DEPARTME)! 


A pplications are invited 
he following APPOINTMENTS :— 
(a) SENIOR SURVEYING ASSISTANT 

salary of £350 rising on approved servi 
annual increments of £12 10s. 0d. to £4( 
annum. Applicants should have good « 
ence for work in connection with Towr 
ning Schemes, Building Lines, and 
negotiations in connection with land a 
tion. This appointment will be subject ' 
provisions of the Local Government and 
Officers’ Superannuation Act, 1922, the - 
being subject to the deduction provid: 
under that Act. The successful ap; 
will be required to pass a medical exami: 
(6) GENERALSURVEYING ASSISTANTS 
porary) at salaries from £300 to £35: 
annum according to qualifications 
experience for work in connection with 1? 
Planning Schemes, Building Lines. Exper 
in negotiations in connection with land ac: 
tion would be an advantage. 
Applications, stating clearly which appoint: 
is being applied for, age, qualifications and pr 
salary, should be accompanied by copies of not 
than three recent testimonials and must be rec: 
by the undersigned not later than Friday, 
January, 1936. 
G. E. ASHFORTH, M.Inst.C.F, 
County Surveyor and Bridgema 
Watergate House, 
Watergate Street, Chester, 


11th December, 1935. Ww 


CITY OF LIVERPOOL. 
CITY ENGINEER'S DEPARTMENT. 


TEMPORARY APPOINTMENTS. 


A pplications are Invited for 
the following Temporary Positions under the 
City Engineer:— 
A. ONE TEMPORARY ENGINEERING 
ASSISTANT. 
(Salary at the rate of £400 per annum.) 

Candidates should be Corporate Members of the 
Institution of Civil Engineers or shonid hold the 
Testamur of the Institution of Municipal and County 
Engineers and must be competent Surveyors and 
thoroughly experienced in the design and setting out 
of large Road Works and Sewer Works in Trench 
and Tunnel; Retaining Walls, &c., and should be 
able to take out quantities and prepare estimates for 
these works, 
B. ONE STRUCTURAL ASSISTANT FOR 

BRIDGEWORK. 

(Salary at the rate of £350 per annum.) 
The successful applicant will be the Assistant to 
} Structural Engineering Assistant in the Drawing 

ce. 

Candidates should be Corporate Members of the 
Institution of Civil Engineers or of the Institution 
of Structural Engineers or should hold the Testamur 
of the Institution of Municipal and County Engineers 
and must be thoroughly experienced in the design, 
setting out and construction of Bridges over Roads 
Railways and Canals and should be able to take ow 
quantities and prepare estimates for these works. 


G. ONE DRAUGHTSMAN (Tramway Permanent 
Wa 


y). 
(Salary at the rate of £300 per annum.) 
Candidates for this position should have good 
Tramway Permanent Way Engineering experience, 
and must be capable of Surveying, Designing and 
Setting out Tramway Junctions and general Engin- 
eering Work. 


H. ONE DRAUGHTSMAN (Tramway Permauent 
Way). 


ay 
(Salary at the rate of £250 per annum.) 
Candidates for this position should have a general 
Engineering knowledge, be neat Draughtsmen, and 
capable of making Surveys and Drawings of Tram 
way Work. 


Applications stating age, qualifications and exper 
ence, together with copies of not more than two 
testimonials, to be forwarded through the post 
addressed to the City Engineer, Municipal Offices, 
Liverpool, endorsed: “ Temporary Appointments,” 
so as to arrive not later than TUESDAY, the 7TH, 
JANUARY, 1936. 

Canvassing of members of the City Council, either 
directly or indirectly will be considered a disquali- 


fication. 
WALTER MOON, 
Town Clerk 
Municipal Offices. 


December 16th, 1935. 
A well-known firm of Manu- 
facturers connected with the motor trade 
seek an Englishman, age 24 to 28, with Honours 
engineering degree, who is able to apply his scientifi 
training to managerial problems of marketing and 
organisation. While previous industrial experience 
is not essential, we only want to hear from men of 
strong —— who are not tied to any par- 
ticular lity and who are keen on research work 
of a practical scientific nature. The scope of the 
position will only be limited by the ability of the 
successful candidate.—Letter of application stating 
the grounds on which the writer considers himself 
a suitable candidate should be ad . in con 
fidence, to W 159, Offices of ENGINERRING. 


W 161 











H 


SECOND 





S88 6C) eee 
N D 


PRESS 


Nw 


rom GEORGE 


EAM RD. 
TTANNINGLE Y WORKS, STANNINGLEY NEAR 





OHEN SONS 


PARK ROYAL .LONDON. 





LEEDS. 


ES 


ITED 
A, bag eg 0944 


‘Dhone: STANNINGLEY 71171 








3 open 
be paid 


Ye 

‘ 
ulating 

genera l 











DEC. 27, 1935.] 





ENGINEERING. 


3 








W ented by British firm, 


YOUNG QUALIFIED ENGINEER well 





mined with shop experience to assist in new pro- 
tion ‘0 Finland. Must be energetic and ambi 
ogg an. able to adapt his theoretical knowledge to 
«ww co) ditions.—Apply in writing to HALILA, 
iTD., bush Honse, Aldwych, London, W.C.2. 
: W 166 
sistant Engineer Required 
i y London firm of specialists. Must have 
yamercial experience in design of Steel Frame 
paildin and Reinforced Concrete. Permanent 
ysition. Salary £300.—** BOX § 653,” c/o BRANDIS- 
avis, 1, Strand, W.C.2. W 120 
‘ > " . 
As istant Works Engineer 
i REQUIRED for large Yorkshire Mechanical 
gagineering Works. Knowledge of building eon- 
¢ruction and ability to make own drawings required. 
jod salary and prospects.—Apply, stating age, 
aperienve and salary required to W 158, Offices of 
ENGINE! RING. a 


irst - class Mechanical 
DRAUGHTSMEN and DETAILERS, prefer- 

ably with Internal Combustion Engine experience; 
W ANT! D for the Engine Department. State expe- 
ence, aze, and salary required —THE BRISTOL 
tEROP LANE COMPANY, LTD., Aero Engine 
Departme nt » (N), Filton House, Bristol. WwW 83 


\ anted, several first- class 

JIG and TOOL DRAUGHTSMEN, also first- 
ass MECHANICAL DRAUGHTSMEN with in- 
rnal combustion engine Test Plant experience.— 
Write, stating age and experience, to THE BRISTOL 
AEROPLANE Company, ~ Aero Engine ~—— 
went, Filton 1 House, Bristo 34 


Required, —_ ‘Draughtsmen, 
with first-elass Machine Tool experience, and 
State age, experience, 


apable of developing design, Ww 188 


salary, ete. —SNOW & CO. LTD., Sheffield. 


[raughtsman Required for 

Machine Tools. A progressive appointment 

is open for a good man to whom a liberal salary will 

be paid.—Apply, stating qualifications to W 154, 
Uffices of ENGINEERING. 


[raughtsman Required for 


Civil Engineering Work, Estimating, Cal- 
wating and Detailing Reinforced Concrete and 
general structural work.—Apply. giving particulars 
f experience, age and salary required to W 165, 
Offices of ENGINRERING. 


Machine Tool. Draughtsman 


with experience on light and medium 
Machine Tools for Mid 
training, experience, age and salary required, 
U 897, Offices of ENGINEERING. 


V Tanted,—One or Two Pipe 


peat TY Draughtsmen with experience 
in T.B.D.’s Machinery Lay-out. State experience 
and salary required. South Coast.—Address, W 90, 
Offices of ENGINEERING. 


| raughtsman experienced in 
Chemical Plant Work and Materials Hand- 
ing plant.—State age, details of career and salary 
required, to NATIONAL SMELTING CO., = 
mouth, Bristol. W 155 


W anted by Waikatecine 
a making wire drawing and rod mach- 

a first-class DRAUGHTSMAN- 

DESIGN oe with good practical knowledge of Wire 
trade. State experience and salary.—Address, 
W 153, Offices of ENGINEERING. ° 


Rolls-Royce Ltd. have 
VACANCIES for AERO ENGINE and 
CHASSIS DESIGNERS and DRAUGHTSMEN 
Applications will be considered from both experienced 
men and from Junior Draughtsmen with ability. 

Full details of experience, age, salary required ‘and 
qualifications, to THE CHIEF DESIGNER, ROLLSs- 
ROYCE, LTD., Nightingale Road, Derby. W 172 


Reinforced Concrete Designer 
/ REQUIRED. State age, experience and 
salary required.—* TWISTEEL” REINFORCE- 
WENT, LTD., 173, Kingston Road, New Malden, 
Surrey W 157 


xpert “Designer Require: 


land area.—Apply, os 





Required 
vith experience in the design of Woodworking 


Machinery. State age, full details of experience and 


salary required.—WADKIN & CO., Green Lane 
Works Leicester. W 145 
"echnical Representative 


i EQUIRED by Manufacturers of Heat Econ- 


omy instruments. Sound Technical Education 
essential.—Write, giving full particulars of experi- 
ence, i age, to W 150, Offices of ENGINEERING. 


TO ADVERTISERS UNDER BOX NUMBERS. 


(Phe Proprietors are prepared 
for the benefit of applicants, to INSERT, 
PREE OF CHARGE, Notices (limited to two lines) 
that vacancies are filled. 


—_ 








SITUATIONS WANTED. 
ou are unable to obtain 
» MAN you REQUIRE, why not insert an 


[' 





~~ ment in our “Appointments Open” 
Volum 

This is the quickest way of securing a man 
possess’.g the qualifications you require. 
__ The st is 4/- for the first four lines or under, and 
‘/ per line after, Advertisements are accepted up 
‘0 Mid- tay on Wednesday. 





Re lways! Electric Traction! 
NGINEER, 35, DESIRES POSITION of 


Tust, home or abroad. Public School, University, 
practic training. Extensive experience; expert 
Si-linguist ; excellent testimonials.-—Address, W 174, 
Offices O° ENGINEERING. 




















For Civil and Municipal Engineers, and Surveyors: 
SURVEYING AND LEVELLING. QUESTIONS AND ANSWERS ON CON- 
.Threlfall, 21s. srecertee AND OPERATION oF 
THEODOLITE SURVEYING pd F A Rat 3 
LEVELLING. J. Park. 30s. 1.6. Engines, Air Sas, SS tts. 
PRACTICAL SURVEYING AND FIELD FOUNDATIONS FOR GAS AND OIL 
RK. V.G. Salmon. 7s. 6d. ENGINES, and Machinery. E.L. Parry. 7s.64. 
PROBLEMS = can AND MINE FLUCT OADS 
SURVEYING. D. Davics. 128.64. | "PROBLEM b 4 nm BOILERS. Ge: Maer Ts. 6d. 
ELEMENTS OF ASTRONOMY FOR he OILER FIRING. 
SURVEYORS. R. W. Chapman. 6s- aS ame tes Lewis. 4s. 
DOCK ENGINEERING. B. Cunningham. 42s | BOILER FEED WATER. P. Jackson. 6s. 
HARBOUR ENGINEERING. DISTRIBUTION OF ELECTRICITY BY 
B. Cunningham. 308, OVERHEAD LINES. W.T. Taylor. 25s. 
DOCK AND HARBOUR ENGINEER’S HOTOMETRY AN 
REFERENCE BOOK. B. Cunningham. 9s. CLBOTEIORS, | lenaten H. Boe 25s. 
CIVIL ENGINEERING PRACTICE CONTROLLED HUMIDITY IN 
N. Taylor. 34s. INDUSTRY. M. C. Marsh. 6s. 
MAIN DRAINAGE OF rowns SANITARY ENGINEERING. F. Wood. 10s. 64. 
-N. Taylor. 218. ] PRACTICAL SANITATION. G. Reid. 7s. 64. 
MODERN ROAD comnnneteap SMOKE ABATEMENT. W. Nicholson. 8s. 6d. 
¥. Wood. 218. | waTeR ANALYSIS FOR SANITARY 
CENTRIFUGAL PUMPS AND SUCTION AND TECHNICAL PURPOSES. 

DREDGERS. E. W. Sargeant. 15s. Stocks & Carey. 7s. 6d. 
prices CHARLES GRIFFIN & CO. LTD. postage 
Net. 42, DRURY LANE, LONDON, W.C.2 = Extra. 

7859 




















Complete in 5 volumes. Crown 4to. 


A Unique Work — Now Published 
at £4 4s. net. . 


TECHNICAL DICTIONARY oF 
ENGINEERING Anb INDUSTRIAL 
SCIENCE iInSEVEN LANGUAGES 


: Compiled by ERNEST SLATER, M.1.E.E., M.I.Mech.E., 


This well-known reference work contains the French, Spanish, Italian, 
Portuguese, Russian and German equivalents of English technical terms. 
An Index to each language is provided to enable immediate reference to 
be made to words in any of the seven languages. 
world regard this book as an indispensable work for international reference. 
Buckram Gilt. 


Order from a tookseller or direct (postage extra) from 


PITMAN, Parker Street, Kingsway, London, W.C.2 


in collaboration with leading authorities, 


Engineers all over the 


2230pp. £4 4s. net. 
7858 





PEagineer (33) First-class B.o.T. 

Good experience Boilers, Pumps, Oil Fuel, 
Steam and Diesel Engines, Refrigeration, DESIRES 
POST. Home or abroad.—Address, W 63, Offices 
of ENGINEERING. 


M2zine Engineering and 


Boilermaking Wagineee, trained 1 in manu- 
facture and design, experienced in estimating and 


works management, DESIRES POsT.—Address, 
“ENGINEER,” Wa. Portkovs & Co., Glasgow. 
W 148 


ssistant to Works Manager 
at present with first-class machine tool 

manufacturers DESIRES MORE RESPONSIBLE 

POSITION.—W 156, Oifices of ENGINEERING. 








WANTED, &c. 


Building Regulations. If you 
have Structural design and in addition 
work involving approval of LOCAL AUTHORI- 
TIES consult 
SMITH, YOUNG & CO., 

who have available Building Act and Regulation 
experts and qualified Engineers. Reasonable Fees, 
Write: Harance House, Henderson Road, 8.W.18. 
"Phone: BATtersea 3249, 


[London Office.—Due to amal- 


gamation Managing Engineer shortl 
liberty to OPEN or TAKE CHARGE LONDON 
OFFICE for progressive firm. Established connec- 
tion, experience, and tenacity.—Address, W 110, 
Olfices of ENGINEERING. 








WORE WANTED. 


ANNOUNCEMENT. 


‘ain Important Works in the 
MIDLANDS, having a covered-in area of 27 
acres will be pleased to negotiate with ENGINEERS 
and CONTRACTORS who have not MANUFAC- 
TURING FACILITIES of their own. THEY HAVE 
SPECIALISED KNOWLEDGE in the manufacture 
of STRUCTURAL, PLATING WORK of all kinds, 
FERROUS and NON-FERROUS CASTINGS 

MACHINED or ROUGH, MECHANICAL HAND. 
LING PLANT ofall kinds, COLLIERY and kindred 
PLANT. They are essentially able to manufacture 
cheaply, and are prepared to give "aces ntial treat- 
ment.—Reply in first place to 8235, Offices of 
ENGINEERING. 











AUCTION SALES. 


F,PWARD RUSHTON, SON 
AND KENYON cant 1085) 


AUCTIONEERS, VALUERS AND FIRE LOSS ASSES ORS OF 
ENGINEERING WORKS, 
PLANT AND MACHINI KY. 

YorK Hovsg, 12, YORK STXERBT MANCHESTER. 
Telephone : 1937 Central (2 lines), 
Telegrams: “ Russonken, ‘Aanchester.” 
and BARDON CHAMBERS, 13, INFIRMARY STREET, 
LEEDS, 1. Telephone : 26154 








FOR SALE. 

















Va.ves, Cocks. 
AND FitTINGs 














()ppertunity to acquire Twist 
DKILL WORKS, recently developed. High- 
Class Tools. Principals only. 5£3000, Address 
W 1/3 ostves of ENGINERRING. : 

















FURNACES AND BURNERS FOR 
ALL INDUSTRIAL PURPOSES 


MANCHESTER FURNACES (134) Ltd. 


Globe Works 
ASHTON NEW ROAD, MANCHESTER, |! 





HFNRY WALLWORK & CO., Ltd., MANCHESTER. 








FOUNDRY EQUIPMENT. 


The latest types of 
FURNACES, CUPOLAS, LADLES, 
MOULDING AND COREMAKING MACHINES, 
SAND PREPARING AND CONVEYING EQUIPMENT, 
SAND BLAST MACHINES, ETC. 


7482 


J. W. JACKMAN & CO., LTD., 


Vulcan Works, Blackfriars Road, MANCHESTER. 
Telegrams: “Blast’’ Phone Manchester. 





Telephone : Blackfriars 4211. 





NEW ECCENTRIC PRESSES 


FOR IMMEDIATE DELIVERY! 

Pressure Gap Stroke Table 
Tons. in. in. in, in. in. 
10*) 4} §—2a 184x 10} 
15*) Sys I—rs 18 x 10} 
21*) 624 #—2} 21 x 12 
45*) 7i {—2} 29 x 16 
60t 8] f—24 30 x 17 
100t 124 i—3} 349 x 268 
125f 12 i—3) 34g x 268 
160+ 133 I—4}4 3 x 81h 
200f 133 j—5} 3 x 33 

And many other Secondhand Presses in various sizes 

and designs. 


"*) Ex London Stock. t Geared Presses. 


All the above are of the open-front flywheel type, 
with adjustable stroke and adjustable ram. 


OFFERED AT BARGAIN PRICES. 


SOAG MACHINE TOOLS Lp. 


7, JUXON STREET, 


LANDETS, LONDON, 8.E.11. 
*Phone ‘Grams : 
RELiance 3873/74. - Sotoolsag.” 


See also Front Pi Page. 








PATENTS FOR SALE. 


ritish Patent 263123. 


‘ 


“* Production of Chill Castings.” For SALE 
or Licence.—Apply, CHATWIN & CO., Patent 
Agents, 253, Gray’s Inn Road, W.C.1. w 167 








Patents for Sale etc, continued on page 4'7. 
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50 Super yds. per hour. 

One operator using B.E.N. Spray Equipment will cover 50 
super yds. per hour, with better results than brushing. 
On factory decoration or for finishing manufactured pro- 
ducts this process effects remarkable economies. 

Our machines are adapted for a wide variety of uses 


B.E.N. PATENTS LTD. 


Write fer our new catalogue Gorst Road, Park Royal, London, N.W.10. 


with special illustrated gravure ; : 
supplement Telephone: Willesden 2066 (4 lines). 
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Unless you collect the dust which is 
freed at Grinding, Packing and other 
plants, you are simply throwing money 
away. Recover this dust where it 
originates, and you willat once convert | 
what is now a loss into a profit. 


FOR ALL OSCILLATING 
MOVEMENTS. 


Already the uses of Silentbloc are innumer- 
able, yet, daily, engineers are discovering 
new applications for this great money-saving 
The best means of doing this is to instal invention which 


A VISCO BETH | ELIMINATES WEAR, NOISE, FRICTION, 
DUST COLLECTOR | VIBRATION, LUBRICATION, REPLACE- 


‘$f for this recovers more than 99% of the | 
FZ dust. Visco Beth Dust Collectors are being | 











A bearing which also provides an air tight 
joint for liquidsor gases, and electrical insula- 
tion. 





used with great success in abrasive works, cement, flour, soap and face powder 

works, coal grinding and screening plants, etc. We have collectors for dealing 

with al] materials; from coarse material like coal to dust of impalpabk The lasting value of Silentbloc has been 
fineness. Ask for list ‘* Dust Collection proved conclusively over the past six 


VISCQ@ = & 
15,000000 now inuse 


oO Let our technical experts co-operate in solving SILENTBL 
G 4 . your problems of vibration and noise / Trade Mo 
STAFFORD ROAD,CROYDON, SURREY SILENTBLOC LTD., 


‘Phone: Croydon 4181-4-3 Grams : “ Curtmit, Croydon.’ -633 VICTORIA GARDENS, LADBROKE ROAD, NOTTING HILL GATE, W.!II 
Also makers of Water Cooling Towers, Air Filters & Sheet Metal Work. | Telephone: PARK 9821, 
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Co., 
Ransome & Maries Bear- 
ing Co., Ltd. 45 
Ransomes & Rapier, Ltd. 1 
** ENGINEERING *’ CLASSIFIED DIRECTORY OF CURRENT ADVERTISEMENTS 
Contains the Telegraphic Addresses, Codes and Telephone Numbers of our Advertisers, also Trade Names of Articles Advertised, and Glossaries 
for the use of Foreign Buyers, in German, French, Italian, and Spanish. 
A copy of the current edition will be sent gratis on application to the Publisher. 


pe THE NEXT REGULAR COLOURED ADVERTISEMENTS WILL APPEAR IN OUR ISSUE OF JAN. 3, 1936. 








Stothert & Pitt, Ltd. 
& Go, 


Stott, 8. 8.. Yarrow & Oo., Ltd 
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Crown 4to, 32pp. - Paper Cover. Reprinted from ‘“‘ ENGINEERING.” Price 2/6 Net. 


THE ELEMENTS OF THE LANCHESTER-PRANDTL 
| THEORY OF AEROPLANE LIFT AND DRAG 


By H. MEDWAY MARTIN, Wh.Sc., F.C.G.1. 


“An account of this theory, elementary in that it presupposes ng acquaintance with it 
on the part of the reader, but at the same time quite comprehensive.”—Science Abstracts. 


Lonpon : Offices of “‘ Engineering,” 35 and 36, Bedford Street, Strand, W.C.2. 








of couplings up to 
600 h.p.—immediate delivery 
from stock 


A range 


THE RENOLD CHAIN COUPLING—easily and 
rapidly detachable. 


THE RENOLD-HARDY FLEXIBLE COUPLING— 
possesses a large degree of flexibility. 


RENOLD COUPLINGS 


Write for full particulars of these and 
other useful power transmission accessories. 


THE RENOLD AND COVENTRY CHAIN COMPANY, LIMITED 
MANCHESTER ENGLAND 






















6 ENGINEERING. | DEc. 27, 1935. 
For Particulars of the 
| PNEUMATIC PLAN 
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Caulking 
the Joints. 





Breaking the 
Road Surface. 


on this — 
Pipe Laying _. 
job-apply to ls a) 


CAMBORNE - - - ENGLAND a 
London Office: Broad St. House, E.C.2. me na | 


























A modern machine tool 
for the Pattern Shop... || ‘ 


Repetition machine shop methods may not be 
applicable to pattern making, but the use of 
modern machines such as this can speed up the 
work and reduce costs. 

Built on the finest machine tool lines, it has 
tables precision ground to ensure accuracy, front 
table with quick canting motion for taper planing, 
two motor drive with Brookhirst Push Button 
Control gear, all mechanism enclosed or pro- 
tected against dust and to ensure easy working. 
Illustrated literature of this or any other 
Pattern Shop machine awaits your request. 


Wadkin Electric . 
20° or 24° Combined 
Surfacer and 
Thicknesser R.M. 











WADKIN & CO. 
GREEN LANE WORKS, 
LEICESTER. 


London Office : 89, Kingsway, W.C.2 





=! 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES. 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES, 

FLOATING CRANES, etc. . 








NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd. 


Electrically-driven Suction Dredge for Reclamation, Built for the British Mexican Petrol 
Co., Ltd.” Output 60 cubic yards of silt per hour toa distance of 450 feet and « height of SHIPBUILDERS & ENGINEERS, PAISLEY, SCOTLAND. 
19 feet. The complete dredge and pipe line is operated by two men. "Phone: Paisley 2648. Teleg. Address ; ‘‘ Phania, Paisley.” 


London Agents : Messrs. Nye & Menzies, Ltd., Capel House, 62, New Broad Street, London, E.C.2. 
Telephone; LONDON WALL 4546, 
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Reprinted from “ ENGINEERING.” 





Third Edition. 


“THE LAWS OF HEAT TRANSFER.” 


By H. MEDWAY MARTIN, Wh\Sc., F.C.G.I. 
Crown 4to, 20. Price 2/= net. Paper Cover. 


LONDON: Offices of “‘ ENGINEERING,” 85 & 36, Bedford Street, Strand, W.C.2. 


































valued at £700,000,000 is lost 
each year through corrosion — most. of 
this can be saved by using VIGORISED Red Lead 
Primer and VIGORISED Micaceous Iron Ore Paint 
»..the twin enemies of corrosion ! 











A real solution to this very urgent*problem is provided by :— 
VIGORISED RED LEAD PAINT—a natural inhibitive first coat which prevents 
and stops corrosion, and 

VIGORISED MICACEOUS IRON ORE PAINT—a natural untreated pigment, 
non-electrolytic and neutral. 

These two paints used as first and second coats, respectively, efficiently 
and very definitely check and prevent corrosion. The two coats combine 
to form a solid, tough, and elastic protective film. 

{ VIGORISED PAINTS can be spray-applied 
This steel hoist is exposed to very destructive fumes WET-ON-WET = = feature peculiar to 














| 
1 
| 
| 
| 





a ee, a eS ee VIGORISED — with enormous saving in 
lect a combination o, J 

EAD PRIMER eat VICORISED MIGACROUS IRON application costs. Send your Card to-day for 

ORE PAINT The photograph is reproduced by courtesy a se vi ** VIGORISED COATINGS FOR 

of the Aire and Calder Navigation Co. Ltd., Bridgend, Leeds IRO STEEL,’’ a folder of practical interest 





to all Engineers, 


3 PINCHIN, JOHNSON 


AND COMPANY LIMITED, 
4 CARLTON GARDENS, LONDON, S.W.1 (Phone : whitehall 6/81) 
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INJECTORS 


Holden aBrooke Ltd.Manchester |2 


THERMOSTATS 


—for — 
Controlling 
Steam to 


CALORIFIERS, 

























or 
HOT WATER TANKS. 
THE HORNE 
















ENGINEERING 
co. LTD. 
vee? __L 36, Pite Street, Glasgow. 





























MOTORISED GEAR - UNITS 
UP TO 10 B.H.P. 


Owing to the success of our 
smaller units we have now ex- 
tended this range up to 10 B.H.P.., 


Accuracy 
both double and triple reduction 


& Durabil ity 










are required types. These units are silent 
THE LEA RECOROER co _ in operation, oil- tight, 
Pecorder House Cornbresk, Manchester and like all our products —— 














GUARANTEED FOR EVER. 





SAFETY WHISTLES. 
VALVES. GAUGES. 


TEMPERATURE CONTROLS. 
REDUCING VALVES. PRESSURE REGULATORS 


Crosby Valve & Engineering Co., Ltd., 


41-42, FOLEY STREET, LONDON, W.! 

















BIRMINGHAM BRISTOL CARDIFF GLASGOW LEEDS LIVERPOOL LONDON MANCHESTER NEWCASTLE 
NOTTINGHAM PETERBOROUGH SHEFFIELD WOLVERHAMPTON 

















VERTICAL TREBLE RAM PUMPS 


FOR 


BELT & MOTOR DRIVE 
FOR LOW LIFTS 


PUMPS and PUMPING MACHINERY 
FOR EVERY PURPOSE 





Write for List No. 3 


CULWELL WORKS, 


LONDON OFFICE: 109, KINGSWAY, W.C2 re mestoent, Lon teugen. WOLVERHAMPTON. 


















JOSEPH EVANS & mad, 














DI 
— 







te 
l 


ins 
Sin 
ho! 
cyl 


late 





—— 


—_Al| 


















DEC. 27, 1935.] ENGINEERING. 9 








POWER andLIGHT for 
the port of BASRA 


S i X Three of the six Ruston Oil Engines installed at 
the Basra Power Station are shown above. 


RUSTON ENGINES sal on 880 B.H.P. unit has_ recently 













e On important contracts, such as this and also 
total I in g for smaller power stations, Ruston Oil Engines will 
be found to give efficient reliable service with low 

880 B. + * P ° fuel and upkeep costs. 


May we send you particulars ? 


RUSTON 


OIL ENGINES 


RUSTON & HORNSBY LIMITED, LINCOLN 
Builders of Oil Engines for over 40 years 


Ruston Oil Engines are made 
in sizes from 10 to 1,000 B.H.P. 
Single, twin and four-cylinder 
horizontals and two to eight 
cylinder verticals. 

Please ask for copies of our 
latest oil engine catalogues. 








8022 
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CONTROL your heat 
and cut down rejects 


Gas has been chosen for 
heat processes by over 
3,000 different trades 
not only because it is 
cheap but because it is 
so easily and_ accurately 
controlled. The exact 
process-temperature can 
be reached in a shorter 
space of time and held 
more accurately with 
gas than with any other 
fuel. This means a more 
efficient process and a 
reduction in rejects. 

Gas is cheap not only 
on actual cost, but also 
because it-is clean, needs 








no storage space, no 
fuel- and ash- handling, 
and reduces supervision 
to a minimum. For 
these general reasons, 
and particular reasons 
applying to your in- 
dustry, which we will 
send you on request, 
gas should be carrying 
out all your heat pro- 
cesses. 

The Gas Industry is 
anxious to help you 
apply Gas to your pro- 
cesses conveniently and 
economically. 


Write to the BRITISH COMMERCIAL GAS ASSOCIATION, 28 GROSVENOR GARDENS 
LONDON, S. 





A. 8008 


FOUR 17,000 B.H.P. 
BOVING PELTONS 


'HEAD 1,700 ft. SPEED 428 r.p.m 





INTERIOR OF SHANAN POWER STATION, INDIA. 


BOVING ano CO., LTD. 


56, KINGSWAY, LONDON, W.C.2. » 


FRICTION CLUTCHES 


All Types. Satisfaction Guaranteed. Send us your enquiries. 


W. R. ANDERTON & CO.,, Clutch Specialists, 
CASTLETON, ROCHDALE. 


"Phone No.: 5854 Castleton, Rochdale Telegrams: “ Clutch, Castleton, Lancs.” 














yoraulic exgugenn 











for all Trades 
TUBE - BENDING MACHINES 


(Cold) Steel, tron or Copper Pipes 


PATENT 
for Bendin 
without fil 


ling. 
HYDRAULIC ‘CRANES FOR FOUNDRIES, 
FORGES, BOILER WORKS, etc. 
PLANT FOR STEEL WORKS. 
HYDRAULIC PRESSES 
HYDRAULIC RIVETERS (> °% 3! Kinds. 
HYDRAULIC PUMPS & ACCUMULATORS 











Telephone 


Dougias 265° 
Telegrams : a 
** Possil, Glasgow 








UGH SMITH&(0 (PossiL) [TD 











D 


LA 
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Get machines 
running the 

day after 

placing concrete 


TO - MORROW 


with minimum 
inconvenience 


No need for the Works Manager 
to hustle his men when he can 
hustle his material ; no need to 
take a risk when he knows he 
can depend on Ciment Fondu. 


A wet mass to-day can be a 
100°, machine bed to-morrow, 
byt only by using Aluminous 
Cement which ensures 





MEN 


CONCRETE 
ROCK HARD 
IN 24 HOURS 





BRITISH MADE 
=——————————————— 


LAFARGE ALUMINOUS ‘CEMENT CO., LTD. 
196-302, HIGH HOLBORN, LONDON, W.C.1, 


; ‘PHONE: HOLBORN 6431. "GRAMS : CIMENFONDU, HOLB, LONDON. 





93-213 3080 








ic Controllers 


=~ 


One of the many 
types of Negretti 
& Zambra Tem- 
perature, Humi- 
dity and pressure 
Controllers. 


The illustration 
shows a Duplex 
Recorder Con- 
troller suitable 
for Wet and Dry 
Bulbtemperature 
control, live and 
exhaust steam, 
pressure control, 
etc. 


Catalogue free on request. 


NEGRETTI 
& ZAMBRA 


38, Holborn Viaduct, London 
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Consult Sturtevant whovhave equipped hundreds 
of factoriesimall:branches of industry with heating 
plants either on the Plenum.or-Unit systems. 

Full particulars of these methods of heating and 
their applications are given in two new booklets, 


D.1130p.and.D 1130u which.will gladly be sent on 


STURTEVANT 


ENGINEERING COMPANY LIMITED 


















Herbert No. 74 Combination Turret Lathe, with patent Preoptive 
Hea — Swing 15} in, 


REDUCING COSTS WITH 
TURRET LATHES 


The Turret Lathe, properly selected and properly 
used, is a sure means of reducing costs. 


We quote for machines with complete equipment of 
tools, air or hand-operated chucks, fixtures and 
all equipment ready for immediate production. 


We give guarantees of production which are sub- 
stantiated before. delivery ofthe machines. 


MADE IN 45 TYPES AND. SIZES FOR CHUCK WORK UP TO 
40in. SWING AND BAR WORK UP TO 3}in. DIAMETER. 


6099 





ALFRED HERBERT LTD. COVENTRY 








19 ENGINEERING. 








[DEc. 27, 1935. 












“HALLSIDE™ 


CONTRACTORS TO- 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN ana 
COLONIAL GOVERNMENTS. 


Manufacturers of— 

MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes. 

CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 

RAILS, BILLETS, FORGINGS. 

AXLES of owen quality, to meet the requirements of 
Home and Colonial Railways. 

TYRES.—Locomotive 
requirements. 


SPECIAL STEEL of all kinds for constructive purposes 
THE 


STEEL COMPANYstSCOTLAND 


57, RENFIELD STREET, LIMITED 
GLASGOw. 





Carriage and Wagon, to all 






TELEGRAPH 
ADDRESS 


“STEEL” & ascow 














OVER 1000 OLSEN 

TESTING AND BALANCING 

MACHINES for every 
cal test— 


TESTING MACHINES. 


Abrasion, | VO. 20—write for a free copy. 

















This ecomomical and easy method 
of insulation protection is de- 
scribed in our Illustrated Booklet 


SOLE MAKERS 


The¥ Magnesia Insulation on the Gas 
Extractors - Dust Collectors at the 
Dunston“ B"’ ower Station is rotected 
against * ahy by “ BITUPLASTIC.” 


Insulation—whether on heat 
or refrigeration plant—needs 
proper protection to prevent 
damage and consequent loss 
of plant efficiency. 

“ Bituplastic " will thoroughly 
protect Magnesia, Cerk Glass- 
silk, Air-cell Beard, Felt,’etc., 
It is easily and 
quickly trowelled to any shape 
surface, whilst the plant is in 
It forms an un- 


insulation. 


operation. 
broken, homogeneous sheath- 
ing which prevents damage 'to 
insulation—it prevents infiltra- 
tion of air and moisture. It 
will not crack and, if necessary 
for inspection purposes, the 
“ Bituplastic” can be easily 


removed and replaced. 





WAILES DOVE BITUMASTIC LTD., NEWCASTLE-ON-TYNE 1: 


8256 








FOR IRAQ’S 
£10,000,000 
PIPE LINE 


The contract for air filtration 
equipment for the Iraq Petro- 
leum Company's 1,200 miles 
long pipe line was awarded, 
in international competition, to 


VOKES 


AIR FILTERS 


Vokes filters are fitted to the 
main and auxiliary Diesel 
engines, and to the electrical 
generators, compressors, port- 
able welding sets and other 
auxiliary equipment. 





7707 


¥& Whatever your problem of filtration—Consult Vokes 








Cc. G. VOKES LTD., Vokesaccess House 


98-103, LOWER RICHMOND RD., PUTNEY, LONDON, S.W.15 








INSIST ON 
NOT LESS THAN 


THIS HAS NO CONNECTION WITH 
ROAD TRANSPORT, BUT CONCERNS 
THE TENSILE STRENGTH (30/32 TONS 
PER SQUARE INCH) OF THE CASTINGS 
USED IN THE MANUFACTURE OF - - - 


IRON VICES AND SHOULD ALWAYS BE 
ARDUOUS WORKING CONDITIONS. 


SEND FOR DESCRIPTIVE LITERATURE - 


BRANCHES 





"Phone : Putney 8861/2. 


"Grams: “ Vokesaccess, Put, London,” 


ARE SIX TIMES AS STRONG AS THE ORDINARY CAST 
SPECIFIED FOR 





FORTIS WILL NEVER LET YOU DOWN 


BUCK « HICKMAN, LTD. 


WHITECHAPEL ROAD, LON ON, E.| 
BIRMINGHAM ——— GLASGOW -—— MANCHESTER 
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OXYGEN 


MACHINING 


SCOPE: greater latitude in design— 
practically no limit to the shapes which can be 
cut in steel plate up to 14 inches thick or even 
more. 


SPEED: definitely faster than sawing, 
slotting, or drilling. 


PRECISION: One or any number of parts 
can be cut with uniformity and precision. 


ECONOMY: in time and cost, generally 
more economical than other methods. 


Full details of B.O.C. Oxygen Cutting Machines 
which make oxygen machining possible are 
given in B.O.C. CATALOGUE, SECTION 2, 
copies of which will be gladly sent on request. 


THE BRITISH OXYGEN CO. LTD., 


HEAD OFFICES: VICTORIA STATION HOUSE, WESTMINSTER, S.W.1 


42 OXYGEN AND DISSOLVED ACETYLENE 1080/L 
WORKS N GREAT BRITAIN AND 

MRELANO AND 21! IN AUSTRALIA, 

SOUTH 4FRICA, ANC NDIA 





























MANUFACTURERS OF EVERY 
TYPE OF HACKSAW BLADE 


All Hard 
Spring Back 
Double Edge 
High Speed 
and 
Perfection in every type 


HACK SAWS LTD., SHEFFIELD 


Steady, continuous 
§ feeding at all loads 



















- FEED | 
/.REGULATOR 


From banked boiler to full load the 
ROBOT gives a steady feed exactly in 
accordance with the demand. It is 
entirely automatic, and gives immediate 
response to water level changes. 






Automatic feed regulation 
makes steaming easier, steadies 
the action of pumps and heaters, 
relieves the human element, 
and gives an all-round improve- 
ment in efficiency. 


im LID 





CATHCART | CLASCOW 





Makers of a complete series 








8157 





of Power Plant Auxiliaries. 
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Engineer of the London and North Eastern Railway, we 
show a special No. 5 Kearns Patent Machine in the 
Darlington Works, operating on a Triple Monoblock 
casting. 
The three cylinders and piston valve liners are bored 
and faced at both ends. Other operations include 
milling the frame faces and ribs and bosses. 


Total time, including two settings, 46 hours. 


oe * By courtesy of H. N. Gresley, Esq., Chief Mechanical 
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FAMOUS FIRMS WHO USE THE 
I.C.I. DEGREASING PLANT 
Racerie 


Y §WILDT & Co. LD. 


LEICESTER 



















In the production of famous. Wildt textile 
machinery there is a good deal of metal de- 
greasing to be done. Component parts, large 
and small, very often intricate so that the 
grease and fluff are “cupped,” need to be 
cleaned thoroughly and quickly. 





The I.C.I. Degreasing plant performs the job 
very satisfactorily and in less than half the 
time previously taken by the older methods 
of cleaning. 


This plant can save you time and money. 
Write for the facts. 


I.C.I. DEGREASING PLANT 


Enquiries should be addressed to: 


IMPERIAL CHEMICAL INDUSTRIES’ LIMITED 


Room 170rz, IMPERIAL CHEMICAL HOUSE, LONDON. S.W.1 
D.P.54 
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FORGINGS 


OF 


Wie SIZES 





WALTER SOMERS P 


TELEGRAMS : od A L E S O W ec N TELEPHONE : 
SOMERS, HALESOWEN HALESOWEN 1185 





Those engaged in the coal 
mining, petroleum, gas or 
chemical industries should 
obtain details of Mather & 
Platt D.C. flameproof motors. 


Motors similar to that shown 
on the left are giving contin- 
uous service in one of the 
largest gas undertakings in 
the country. 


Full particulars of this type of 
motor will be sent on request. 


ather & Platt, 


—_fe < 








PARK WORKS - : - - MANCHESTER. 
PARK HOUSE, GT. SMITH ST., LONDON, S.W.!I. 





NSS 
SES= 


POWER PUMP 


HOUSE TANK a : ’ | - NUFLO" PUMP 


AIR COMPRESSOR 3 > FIRE PUMP 


|) POWER PUMP 





WORTHINGTON-SIMPSON.LTD., WORKS - NEWARK- ON-TRENTELD 
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Telephone : ARDROSSAN 91 q : Contractors to Admiralty 
Telegrams: JOINTING ARDROSSAN mise and Government Departments 






METALLIC DISC VALVES. 


Multiplex dead-lift and flexible types. 
For air, circulating, hydraulic, etc., pumps. 


Made of Bronze and special Metals suitable 
for specific conditions. 


CORRUGATED METAL JOINT RINGS. 
Made of Brass, Copper, Cupro-Nickel, 
Monel Metal, Steel, etc. 
Of any size and shape. 
For steam, water, oil and other pipe 
jointings. 

SOLID METAL JOINT RINGS. 
Made of Soft Copper, Soft Iron, Mild Steel, 
Monel Metal, etc. 


Of any size, thickness and section, plain 

or serrated. 

For Locomotive, Diesel and aero engines, 
hydraulic plant, etc.,and for superheated 
steam joints. 


CYLINDER-HEAD GASKETS 

Of Solid Copper. 

For motor and Diesel engine work. 
COPPER-ASBESTOS JOINT RINGS. 


Of all types and shapes. 
For steam, motor and Diesel engine work. 


MANGANESE JOINTING PASTE. 


Of best quality. Specially suitable for use 
in conjunction with Corrugated Metal 
Joint Rings. 

















SLOTTED DISC VALVES 


Hoerbiger and other types. 
For air compressors and pumps. 


Of Heat-Treated Steels, special-alloy Steels, 
and other Metals to suit specific conditions. 












FLEXIBLE DIAPHRAGMS. 


For regulating valves, reducing valves, etc. 
Made of all suitable Metals and to any 
design. 









SHIMS, LINERS & LOCKING WASHERS 
Of all types and Metals. 







FIBROUS METALLIC PACKING. 


Of special quality. Suitablefor high tem- 
perature and pressures. 
Adaptable to any size of stuffing box. 




















Illustrated Catalogue on application. 8124 


| 


























ROLLER BEARINGS 


Applied fo 
CONTRACTORS’ PLANT 


Contractors’ Plant must necessarily operate under severe condition, and the care 
exercised by designers of Roadmaking machinery, Excavators, Concrete Mixers, etc. 
in the selection of bearings is well justified. There is a tendency by some to consider 
that conditions are such as to preclude the use of conventional anti-friction bearings. 


It is under just such gruelling conditions that the value of the Hyatt Roller Bearing 
is most conclusively demonstrated. 


Capable of withstanding the effects of shock, abuse and neglect to an amazing 
degree, Hyatt bearings are regularly used in considerable numbers in Contractors’ 
plant. Users have proved their capacity for ensuring economic operation, reducing 
maintenance costs and eliminating enforced stoppages traceable to bearing failures. 











7874 


Delco-Remy & Hyatt Ltd. 111.Grosvenor Road, London, SW1 
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ELECTRIC 
ac.an.c. VIQOTORS 


for — 


DRIVING 
MACHINE 
TOOLS 
of 


EVERY DESCRIPTION 












A complete range of 

electric motors, both 

constant and variable 

speed,with appropriate 
Motor with control gear. sted Geared Motor Unit 
or low speed drives down 


to 25 RPM. 














A.C. Stator & Rotor Unit for 
building into machine tool. 


BIH Built-in Motors 
and Control Gear. 


Form an integral part of 













D.C. Motor 


mounting, either vertical 
or horizontal. can be of the change- 


machine-tool, ensuring 





A.C. Squirrel-cage motor 
with flanged frame for 
Sauirrel-cage motors mounting either vertical 
or horizontal. 


' 


for spigot 







pole type to give two 
or more speeds 


+ a Ol C3 = 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED, RUGBY, ENGLAND 



































IN 
are 
str 
cre 
SEt 
ler 
po: 
BA 
rec 
ne 
Th 


ins 










DEC. 27, 1935.] ENGINEERING. ] 


© 








Sectional Belt Conveyor 
at Trent Gravels Lid. 
carrying wet gravel and 
sand 475 feet toM.&C. 
elevating conveyor at 


crushing plant. 











INVERTED TROUGHING PROTECTS THE BELT. The top idlers 


are carried on inverted troughing, forming a light rigid 








structure which keeps the return belt clean and therefore in- 
creases its life. 
SECTIONS EASILY HANDLED. The conveyor is quickly 


lengthened by adding unit sections, or moved to another 











position section by section, as shown on the right. 


BALL-BEARING IDLERS RESIST SAND. The idlers at the 
receiving end are often flooded with water and sand. In a 
nearly two years’ work, not one bearing has needed renewal. 
The conveyor runs as easily as if under cover in a permanent 
installation. WRITE FOR BOOKLET E.15. An M.&C. scheme 

Adding a Section to the Conveyor 


can often show striking economies. For your next conveyors ‘ 


GET A PRICE FROM M&C 


M AV O R & C O U L S O N L T D 47 Broad Street, Glasgow, S.E. London Office: 36 Victoria Street, S.W.1 


Phone: Victoria 2731 
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E.S.C. ALLOY STEELS, pro- 
duced to cover a wide range of 
physical properties, are used 
where the Engineer requires 
additional strength with 
minimum weight, and have 
enabled manufacturers of air- 
craft, automobiles and general 
engineering products to solve 
many difficulties. 








Summary of Standard Steels 
willingly sent on application. 


Incorporates the steel interests of 





VICKERS-ARMSTRONGS (at Sheffield & Openshaw) & CAMMELL LAIRD. 

> => C Registered Office : VICKERS WORKS 
Re 

4 Set SHEFFIELD z 


 VICKERS ~ ARMSTRONG CAMMELL _ 
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“VSG” 


FLUID TRANSMISSION ror PERFECT POWER CONTROL 





66 VSG 99 


VARIABLE SPEED DRIVES 


AND 


VARIABLE DELIVERY 


PRESSURE PUMPS 


FOR INDUSTRIAL MACHINERY 
SHIPS STEERING GEAR 
SHIPS AUXILIARIES 
LIFT BRIDGES, ETC., ETC. 


oo WEG 99 


FLUID TORQUE CONVERTERS 


AND 


FLUID COUPLINGS 


(LYSHOLM-SMITH SYSTEM) 
CONTROLLABLE AND FIXED BLADE TYPES. 


FOR HYDRAULIC TRANSMISSIONS ON 
DIESEL SHUNTING LOCOMOTIVES 
MAIN LINE LOCOMOTIVES 
RAILCARS, ETC. 











“VSG” DRIVEN COAL WAGON TRAVERSER AT THE G.W.R. SWANSEA DOCKS. 


. 


eR ROSS 2 Son) Po 
PH SHS WOM ZEROROS 














(HOIST & TRAVERSER MANUFACTURED BY MESSRS. VICKERS-ARMSTRONGS LTD.) 


Send Enquiries to 


THE VARIABLE SPEED GEAR LIMITED 
6, BROADWAY, WESTMINSTER, LONDON, SWI. \ rs 


Telephone: VICTORIA 6900. 


Telegrams: VARISPEED, SOWEST, LONDON: 


WORKS: ELSWICK WORKS. NEWCASTLE -UPON-TYNE. rs!/; 
Telegrams? VARISPEED, NEWCASTLE-UPON-TYNE. 


Telerhone: NEWCASTLE 33/0). 
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This new Ferranti Transformer 
removes the need for the 
separate installation of surge 
absorbers. Efficient lightning 
protection is now built in with 


a saving of installation cost; 


providing an efficient self- 


contained unit with inherent 
complete safeguard of the 
transformer windings against 
lightning and other surges. 


FERRANTIF(U2" 


SURGE 
contained unit and it With ld 12) 


will stay in. 





FERRANTI LTD., HOLLINWOOD, LANCS. 

















— 
— 
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HENRY BERRY & C°? L” 


CROYDON WORKS, 
LEEDS. 

















Telephone : Codes : Telegrams : 

75481 & 75482 Hunslet. Bentleys, A.B.C. 5th Edition. ‘‘ Rivetter, Leeds.” 
Telephone : LONDON OFFICE: Telegrams : 

3190 Victoria. 38, Victoria Street, Westminster, S.W.1. ‘‘Vilvalle, London.”’ 





| BERRY’S IMPROVED TYPE PLATE BENDING ROLLS. 








| Single Non-Reversing Motor for Horizontal & Vertical Feeds. 
Patent Oil Immersed Clutches. No Brakes. 
Centralized Control. Totally Enclosed Gear Boxes. 


7763 





PLEASE SEND US YOUR ENQUIRIES. 
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PATENT THE PRODUCTS THAT 























Slingeout [SLEEVE PACKED K-X-X-S S GETTY Das tel a at: 

z EN] ¥ KN FOR RELIABILITY & 

Alinger- -Onlit PATENT SEATLESS ie = ECONOMY cat 
000" PISTON & WFYI SS 

c  BTWO-COLOUR WY Eo 

St, end ,) A PXAATe BRAKE LININGS 

J o i =i T i Pe 120 SOUTHWARK STREET. LONDON, S.£.1. Phone, HOP... 5344 Grams. Kiingerit Boroh. London 





7 STAYBRITE | RUSTLESS STEEL 


FIRTH—VICKERS STAINLESS STEELS LIMITED SHEFFIELD 9 F 


SEE | ILLUSTRATED ADVERTISEMENT PAGE 23, O€C. : 20. 





THE MOTHERWELL BRIDGE ann ENGINEERING 6 CO, LTD. 


og HEAD OFFICE & WORKS oo =} C): LONDON ADDRESS : oo 
} MOTHERWELL oO / . 2 82, VICTORIA ST., S.W.| oO 


Tel. Address: “ BRIDGE " MOTHERWELL Tel. Address : “ MOBRICOLIM " SOWEST LONDON 
Tel. Numbers: 40, 41, 42 | Tel. No. : 4183 Victoria 





























BRIDGES. ROOFS. STEEL | 
FRAME BUILDINGS. 
CRANE GIRDERS. CRANE | 
GANTRIES. RIVETTED | 


BRITISH LICENSED MAKERS 
| JOINTLY WITH THE WHESSOE 
| FOUNDRY AND ENGINEERING 
CO., LTD., OF DARLINGTON, 
OF THE PATENT “WIGGINS” 
FLOATING DAY PONTOON & 
BREATHER ROOFS FOR OIL 
o caer : STORAGE TANKS. THESE 
“Wiggins” Day type Pontoon Roof for tank 116’ 0” dia. é ROOFS EFFECTIVELY STOP 


CHIMNEYS. TOWERS. 
PITHEAD FRAMES. PIERS. 
JETTIES. PONTOONS. 
DOCK GATES. CAISSONS. 
OIL STORAGE TANKS. 
WATER TANKS. TROUGHING. 
HYDRAULIC PRESSED WAGON 
END. SLEEPERS. GUTTERS. 





EVAPORATION LOSSES AND 
ELIMINATE FIRE HAZARD. 


NEW ZEALAND REPRESENTATIVES ABROAD EGYPT 


NEW ZEALAND SOUTH AFRICA THE TRACTOR CO 

NEILL, CROPPER & CO. eae . 
: DOWSON & DOBSON, LTD. OF EGYPT S.A-E. 
AUCKLAND JOHANNESBURG ! 























NON-FERROUS CASTINGS 
SD Ge) 4 ee Oo) ee 


ANTI-FRICTION WHITE METAL ALLOYS 


“NAVO ” WHITE BRONZE for MARINE ano HEAVY BEARINGS 


SS) od = 4 7.) S| ©) Oe 0): Se DB) | oh) od A dL] | os 
oT TMM (enne) Bm 1) ake), ie te Re) (ce) 10) se 
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LIMITED FOR DEPTH 


The three parallel 7’ mains continue 

the 12” main over the arch of the 

bridge, which is only 11” below 
pavement level. 


“S & L” steel pipes enabled this 
shallow cover to be used with safety. 


STEWARTS AND LLOYDS LTD. 


GLASGOW ° BIRMINGHAM . LONDON 
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the buyer through 
the journals he reads 
and believes in 4 


USE AND STUDY 
» TRADE AND 


TECHNICAL JOURNALS 


Autocar. 
Automobile Engineer (Iincor- 
a Motor Body Build- 


Brewers’ Journal. 

British & Empire Contectioner 
& Baker. 

British Baker. 

British Engineers’ 

gi Export 

British Journal of Phote- 
graphy. 

British Printer. 

Broadcaster. 

Bus & Coach. 

Caterer (The). 

Chemist & Druggist (The). 

Cigar & Tobacco World. 

Confectioners’ Union & ice 
Gream & Soda Fountain 
dournal. 


Genfectionery Journal. 
Contractors’ Record & Muni- 
cipal Engineering. 


Official Handbook, giving particulars of over 500 papers, post free 1/-. 


PERIODICAL. TRADE PRESS AND WEEKLY 


NEWSPAPER PROPRIETORS ASSOCIATION. 


Telephone ; 
Central 441. 


The 
Grind- 


Dairyman. 


Drapers’ Organiser — The 
Fashion Trades Magazine. 

Drapers’ Record. 

Dyer, Textile Printer, Bleacher 
& Finisher. 

Economist. 

Electrical Industries & Invest- 
ments. 


Electrical Review. 

Electrical Times. 

Electric Power (industrial). 
Electric Vehicles & Batteries. 
Engineer (The). 

E 


ngineering. 
Engineering & Boller House 


Export Trader. 

Farm, Field & Fireside. 

Flight. 

Footwear Organiser & Shoe 
& Leather Trades Export 
Journal. 

Fruit, Flower & Vegetable 
Trades’ Journal. 

Furnishing Trades’ Organiser 
—The Magazine for House 
Furnishers. 


authoritative source than 


ing, ining z- 


Gas Engineer. 
Grocer & Oil Trade Review. 


Meat Trades’ Journal. 

Mechanical World & Engineer- 
ing Record. 

Men's Wear. 

Mining Journal, Railway & 
Commercial Gazette. 

Model Engineer & Practical 
Electrician. 


Modern Transport. 

Motor Cycle. 

Motor Cycle & Cycle Trader. 

Motor Trader & Review. 

Motor Transport. 

Motor World & 
Vehicle Review. 


industrial 


6, Bouverie Street, E.C. 4 






FOR THE 








FOR AN 
















FOR TRADE DEVELOPMENT 


AND PROGRESS 


FOR FACTS OF PRODUCTION 
AND DISTRIBUTION 











[F you are seeking new markets, or desire to get first-hand information 

about a trade or industry, you cannot go to a surer or more 
the trade and technical journals serving it. 
address of any paper in this list will be furnished on request. 


Oil & Colour Trades Journal. 
Optician. 


Outfitter. 

Overseas Engineer. 

Packing, Packaging & Con- 
veying Gazette. 

Photographic Dealer. 

Plumbing Trade Journal. 


ae Glass Trade 
Power Lau 


ndry. 
Rural Electrification & Electro- 
Farming. 
Specification. 
Style for Men—The Magazine 
for the Man’s Shop. 
Textile Manufacturer. 
Unit (Domestic). 
Waste Trade World. 
Watchmaker & Jeweller, 
Silversmith & Optician. 
Wine Trade Review. 
Wireless 


rader. 
Wireless pnd & Experi- 
mental Wireless. 

Wireless World 


Yachting World & Motor 
Boating Journal. 


LTD. 


Ti ams ; 
Weneppa, t, London 
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VERY LATEST 
NEWS AND INFORMATION 





INDEX TO 
GOODS USED AND SOLD 
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The 6 new units have each a standard home rating 
of 750 B.H.P. and gives a continuous day and night 
site rating of 400 K.W. 


The installation now comprises :—- 

5—500 B.H.P. Crossley-Premier Horizontal Oil Engines. 
2—1,100 B.H.P. Crossley-Premier Horizontal Oil Engines. 
6—750 B.H.P. Crossley-Premier Horizontal Oil Engines. 


A total of 9,200 B.H.P. based on home ratings. 





CROSSLEY-PREMIER 
HORIZONTAL DIESELS 


The Wiluna Gold Mines, Australia, have now 
almost entirely adopted * 
Horizontal Units tothe exclusion of other makes. 


The illustration shows the first of the six latest 
engines. 


This repeat order is further evidence of the justifi- 
cation for the choice of a Crossley-Premier. In every 
part of the world, and under all conditions of service, 
Crossley-Premier Engines are proving their unfailing 
reliability and invincible economy. In various sizes 
up to 3,000 B.H.P. Write for full details to-day. 


@ Write for Crossley Chronicle No. 106. 


CROSSLEY - PREMIER 


HEAVY OFF ENGINES 


London Office: 


od -10)-3-) Ba AO) a, 


CROSSLEY-PREMIER ENGINES LTD., 
BUSH HOUSE, ALDWYCH, W.C.2 


SANDIACRE, Nr. NOTTINGHAM 


\NS CHEAPER POWER 


‘Crossley-Premier 
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ALL THE WORLD’S MOST FAMOUS BRIDGES 
WERE RIVETED BY pppoe . A 7. Ss | 


THE x 
BRITISH- MADE ; ¥ 
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PNEUMATIC | 
RIVETING 
HAMMER 


vv 


WORKS, 
FRASERBURGH, ° 
SCOTLAND. 








£5" 





” . 
“3 em 


vevw 


Please write for Section 1, 
Catalogue 46, giving full 
particulars of Boyer Pneumatic “ 
Riveting Hammers. : 


THE CONSOLIDATED PNEUMATIC TOOL COMPARY, LTD., 


EGYPTIAN HOUSE, 170, PICCADILLY, LONDON, W.1I. 


FACTORIES AT—London, England. Fraserburgh, Scotiand. Melbourne, Australia. Montreal, Canada. Berlin, Germany. Detroit, Cleveland & Franklin, U.S.A 
BRANCHES ALL OVER THE WORLD 






































STORSTROM 
BRIDGE 


UNDER CONSTRUCTION 
BY MESSRS. DORMAN LONG 
& CO., LTD., FOR THE 
DANISH STATE RAILWAYS. 








THE TWO HOISTING WINCHES BEING 
USED FOR ERECTING THE SPANS OF 
THIS BRIDGE ARE OF STOTHERT & 
PITT DESIGN AND MANUFACTURE. 


DUTY: COMBINED LIFT 600 TONS 


SPEED OF LIFT: 14ft. PER MIN. 
HEIGHT OF LIFT: 85 ft. 


STOTHERT « PITT, LTD., BATH, ENG. 


LONDON OFFICE: 38, VICTORIA ST., S.W.1. 
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THE TIRAX MILL 


In this Mill the two operations of drying and 
grinding are carried out in one unit, and 
facilities are made for regulating the fineness 
of the ground product within narrow limits. 














To Atmosphere 


| 


| aa, ee F Y 


Separator 





























Raw Materia! Return air 
A Finished Product | 





Tailings to Mii! 





Tirax Mills dealing with such 
different materials as metal 
ores, limestone, shale, clay 
and coal are now in operation. 





; F. L. SmiptH « Co., Lro. 


ENGINEERS 
VICTORIA STATION HOUSE 
VICTORIA STREET 


TELEPHONE : LONDON TELEGRAMS : 
VICTORIA 9988 (7 lines). s.W.l FOLASMIDTH, LONDON. 
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dut 
> by any maker 
y make 







Every type — 
to suit every 


The Largest ran 











Competitive 
Prices 


| BROOM & WADE LTD. @ HIGH WYCOMBE, 

















































Two-stage Motor Driven Rotary Compressor with Pressure Governor 
fitted on the suction branch to maintain a constant discharge pressure. 
Machines of this type are made in sizes from 12 cub. ft. per minute to 
3,000 cub. ft. per minute. 


HICK HARGREAVES 


AND COMPANY LIMITED 


‘Phones: 1373 (3 lines) BOLTON ‘Grams: “HICK,” BOLTON 








COMPACTNESS, QUIET 
RUNNING. HIGH SPEEDS. 
DIRECT COUPLING. 
CONTINUOUS FLOW. 
NO VALVES. SIM- 
PLEST ATTENDANCE. 
NO APPRECIABLE WEAR. 





















—! a * 
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‘STEWART “"Pranr’ 


HIGH PRESSURE PUMPS 


HYDRAULIC PRESSES FOR 
ALL PURPOSES 


HIGH SPEED FORGING PRESSES 
UP TO 12,000 TONS POWER 


ACCUMULATORS 
AIR OR WEIGHT LOADED 


DUNCAN STEWART «co... 


LONDON ROAD IRONWORKS, 
GLASGOW. 








Telegrams: Telephones : 
“ STEWART, GLASGOW.” BRIDGETON 3243—4—5. 
London Representative: 
ELECTRICALLY DRIVEN HIGH PRESSURE PUMPS. H. J. Munro, 25, Victoria Street, S.W.1. Telephone—Victoria 2576. 








7799 


















The Photograph illustrates 
two of six Speed increasing 

Gear Sets we have recently ~ 
supplied for driving blowers. Each ——— 
Gear transmits 656 H.P., increasin 
speed from 320 R.P.M., to 3030 R.P.M. 
The Gears illustrated are just another example of the way in which P.P. Engineers are nee 
ahead of the times, and removing difficulties by still better products. The distinguishin 
qualities of our Gears are such that complete reliance can be placed upon them under al 


conditions of service. The largest range in size in Europe. 


THE POWER PLANT CO., LTD., 
WEST DRAYTON, mipbdLesex 


Telephone: WEST DRAYTON 71 (3 lines) Telegrams: ‘“‘ROC, WEST DRAYTON” 
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MODERN ROLLING MILL PLANT 


Large Mills for Blooming, slabbing 
plates and sections. 

Three high and Double Two high 
Mills for merchant sections. 

Sheet Rolling Mills. 

Mills for Railway Wheels & Tyres 
Breaking-down and Finishing Mills 
for Non-ferrous Metals. 


DAVY BROTHERS LTD 


= HEFFIELD «. 














COWANS, —— & CO. LID. CARLISLE 


London Office: BUSH HOUSE, ALDWYCH, W.C.2 
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Makers of 
|e Uenneens all kinds of 


Steam and Motor Driven 
Air & Gas Compressors 


and 


INTERCOOLER 


wu Hydraulic Plant 


<S 







LP. SUCTION THROTTLE 
VALVE 









AFTERCOOLER 





Illustration shows 
Motor-Driven, Two-Stage, Double-Acting 


Air Compressor 


Capacity 1,000 cub. ft. free air per minute to a pressure 
of 100 Ibs. per sq. inch. Stroke 9”. R.P.M. 333. 
B.H.P. of motor 200. 





AN 























fullerton. tn ea Duly ee 


PAITSLEY 














DRYSDALE 


CENTRIFUGAL 
PUMPS 


LAND SERVICE 
POWER STATIONS 
WATER WORKS 
LAND DRAINAGE 
DOCK PUMPING 
SEWAGE SCHEMES 
GENERAL SERVICE 


















DRYSDALE & CO LTD 0] NCO) | 
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SCRIVEN 


FOR 
MACHINE TOOLS 
SCRIVEN & CO., 
York Street Ironworks, Leeds. 




















Gas Works Plant. 
By-Product Plant. 
Chemical Plant. 

Blast Furnace Plant. 
Steel Works Plant. 
Thorncliffe Pig tron. 
Cast Iron & Steel Tanks. 
General Engineering. 
Rainwater & Soil Goods. 
Stove and Grate Manu- 
facturers. 





» Springs and Spring Washers 
FOR ENGINEERING PURPOSES. 


Manufactured by 


JOHN TONES. a. co., 
Central cal Works, 


ae 
Telepho Tebgrame 
24679 Thoteld. Tonka, Ghefield 

















ABBOTT & CO. (Newark) LTD. 





“BOILERS”§ 


NEWARK, NOTTS 
Tel. Add. : *' Abbott, Newark 44 Tel. N j 














See displayed Advertisement, Page 41, Dee. 6 
CASTINGS 
OF ALL DESCRIPTIONS 
UP TO 10 TONS. 
Ss. Ss. STOTT & CO. 


ENGINEERS, : HASLING! RN. 




















8230 





BULL'S MET AL&MELLOIDCo, 


HAD OFFICE AND WORKS: 








YOKER, GLASGOW. 
TELEGRAMS: “ MELLOID, YORKER.” 
BULL'S METAL. — Propellers Bars, Sheets, Pumps, | 
Rods, Valve Spindles, Condenser Stays & Plates,&c. | 
MELLOID. (Reg. Trade Mark and Patented. )—Con- | 
denser Tubes, Cooling Tubes, Boller Tubes, Stays } 
and Plates, Fire-box Plates, Bars, Sheets, Valves,4o. | 
WHITE METALS.—Babbitts, Plastic, &c. 





Electric Cranes 
of evi ry type 


LO) (6) a & a 


Loughborough 














TANKS 


JOSEPH ASH AND SON, LIMITED, 
Rea Street Soutu, BIRMINGHAM, 9 8039 | 















NEWTON CHAMBERS 
THORNCLIFFE’°” 


UG ALVANISING, & CONSTRUCTIONAL IRONWORK. Ne 





7919 Dickson 











| 
spl BROS. sins 


ENGINEERS, CARLISLE. 
| = | 5 ts a 


ELLISON’S ‘TURNSTILES. 








Supplied to all the Leading Football Clubs, Race 
Courses, Greyhound Courses, Baths, Piers, Pleasure | 
Grounds, Zoological Gardens, &c., all over the world | 


o0o0o0 oaee 
W. T. ELLISON &Co. Ltd., 


irlame-o" -th’'-Height:: Manchester. | 















nh) —— | 


GIVE VISIBLE INDICATION 
oF EXACT PRESSURE 'N Te 
CYLINDERS © Oil ®PETROL ENGINES 


OF ANY SIZE OR SPEE 





SP TYPE (1000p Ibs Pe 


FOR FUEL PIPE LINE IN 


AIR ESS INJECTION ENGINES 





fe Ae _ fane —— 


“Gxact SAdicalin | oss? ROTARY DRYERS. 


pone Ql, canal &ofhicie Uy 


RGE TAYLOR (82885 Mounores | HOT AIR AND PATENT FILM DRYERS, 
srnthie Pesbenin > “toatl GENERAL ENGINEERING PLANT. 





AEE 











SN 





On Admiralty List. 





BODLEY BROS. & CO ,Ld. 


General Engineers and Millwrights, 
Iron and Brass Founders. 


OLD QUAY FOUNDRY, EXETER. 


Y 









> SPUR, BEVEL, 
i MITRE, MORTICE 


AND 


j 


Machine Moulded 


SSS 


»> 


and 
Machine Cut. 


tp / 








Quick deliveries 
Special attention given 
to Breakdowns. 





_ 
. \ te 


~~ 


Telephone: 2189. 
ESTABLISHED 1790. 





Telegrams: “Bodley, Exeter.” 
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IN CASE OF A COAL—— 


STRIKE 


FIT MELDRUMS OIL BURNERS 
TO YOUR BOILERS. LOW 


150 TON HIGH SPEED] @%..%5% cx? 
g FRICTION SCREW. PRESS MELDRUMS L® ji"zsRihy 

























ENTWISLE & GASS 


LTD., 
ENGINEERS, BOLTON. 


HYDRAULIC 


PLANT and PF and PRESSES 


ay MYDRAULIC 1192 
PUMPS S22 

ee GH SPEED PLUNGER 
Tel, : “Foundry, Bolton’’ elton” ‘Tel. No. : 1950 Bolton. 


Wa. JOHNSON « SONS 


(LEEDS), LTD., 
ARMLEY, LEEDS. 1765 


BRICK TILE 
BRIQUETTE 
CRUSHING AND 
GRINDING PLANT 


AUTOMATIC 
COUNTING, 





FOR HOT BRASS 
PRESSINGS AND 
SIMILAR WORK 





Heavy Duty Presses of this 
nature demand a special 
form of construction, to 
eliminate castings in the 
most highly stressed parts, 
such as the frame. 





The Bed, Top Arch and Side Members 
of this H. M. & E. Press are of special one- 
piece all steel plate construction, elimin- 
ating joints that can spring. 





Automatic or foot operated ejectors are 
supplied, and the drive is by lineshaft or 
electric motor. 





A suitable range of sizes can be supplied. 


—— T 


COUNTING 
MACHINES 


Speed up your production, reduce your 
costs, and build up your Sales and Profit 


HORDERN, MASON & EDWARDS LTD. 
PYPE HAYES - - BIRMINGHAM 























TELEPHONE : ASHfield 1004 
London Office: Abbey House, Victoria Street, S.W.! 


5180 fue 12 


F. E. DICKINSON 


St. Andrew’s House, Holborn Circus, E.0.1 
‘Phone: Central 4638 














THE LATEST 
“FLUIFEED” COLD SAW 


** FLUIFEED "’ GIVES 
Very sensitive feed control. 
> Infinite number of feeds. 
nema Automatic adjustment to section being cut. 
Increased life of saw blade. 
Quicker sawing. 


OTHER SPECIAL FEATURES. 
Patented Swivelling Vice. 
Covered bed slides. 
Centralized control. 
Vee-rope drive. 
Tecalemit lubrication. 
BUILT IN SEVERAL SIZES. 
Cutting times: 18 in. by 7 in. joist in 1; minutes 
10 in. dia. M.S. Bar 4 minutes. 
Apply: 


NOBLE & LUND LTD 


Felling-on-T yne. ses 
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T THE MOST IMPROVED AND 
ADMI I ’ ED ACCESSIBLE RIM FRICTION] | 
BE CLUTCH YET MANUFACTURED 











LARGE FRICTION 


SLIPPER} 
 peueee.. SHOWN PARTLY 
ASBESTOS WITHDRAW ¢ 
FROM THEIR 
GUIDES 


N. NOTE 


PLAIN 
FACED 
DRIVING 
SURFACE} 
OF LARGE 
AREA 


COVERS 
CAN BE ly 


F. W. “SUREGRIP” RIM FRICTION CLUTCH. 


reank WIGGLESWORTH «co. in 












































EMERY, 
EMERY CLOTH 
and 

GLASS PAPER 


JOHN OAKEY & SONS, LIMITED 
WELLINGTON MILLS, LONDON, S.E.1 


Oakey’s Emery Cloth and other Abrasives are 
made from the finest materials obtainable. The 
continued maintenance of their supreme quality, 
durability and satisfaction to the user enhances 
the world-wide reputation of the name of Oakey, 


enjoyed for more than 100 years. Price list and 


samples sent on request. 

































PHONE : SH | PLEY e YORKS GRAMS: Telephone: Waterloo 4206 (3 lines) Telegrams: “Oakey, Lamb, London” 
SHIPLEY LET US SEND YOU OUR “CLUTCH, 
1666/7/8 FRICTION CLUTCH CATALOGUE SHIPLEY En aa 

| FLEXIBLE COUPLINGS 


For every purpose. In every size. 


For every pressure from 1 in. of 
water column up to 40 tons per 
square inch. 


Budenberg Gauge Co., Lid, 


Broadheath, near Manchester, 
Manufacturers of Dial and Self-recording Instruments 
for Pressure, Temperature and Speed. 














Flexible 
Coupling 
accommodates 
instantly all 
errors in alignment, 
absorbing shocks and 
stresses, 


Patent No. 346641. 
‘* Patented in Foreign Countries.” 


STEELE & COWLISHAW, Cooper Street, HANLEY, Stoke-on-Trent. 


London Office: 329, High Holborn, W.C.1. Telephones: *‘ Holborn 1695." 




















8192 
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| High Pressure COUNTERBORES 


IN 18% TUNGSTEN 


Steam Pipework HIGH SPEED STEEL 


and 


| Steel Tube 
| Coils 


q Not only have we one of the 
largest and most up-to-date works 
in the country for these materials, 




















| but what is equally important, the 
: | necessary experience. To be precise, INTERCHANGEABLE CUTTERS AND PILOTS 
‘ over 30 years’. Send your enquiries GUARANTEED TO RUN CONCENTRIC. 
: to :— 


LE BAS TUBE CO. LTD. BROOKE TOOL 


Cyclops Works, Millwall, London, E.14. 
Manchester: 16, Deansgate. MFG. Co. Ltd. 


CARDINAL WORKS, BIRMINGHAM 




















@ E§EXPRESSLY DESIGNED FOR MANUFACTURERS OF CLOCKS, 
TELEPHONES, INSTRUMENTS, WIRELESS AND SMALL APPARATUS 


for HIGH SPEED 
PRODUCTION 


OF EXTREMELY SMALL HOLES 


































In this Pollard high-speed drilling 
machine, the feed is operated by the 
spring balanced table through a sensitive 
lever. The table is adjustable both 
vertically and radially and is fitted with 
an adjustable depth stop. 


4-Spindle speeds | ,660 to 15,000 r.p.m. 


Mounted on ball bearings and running 
in an oil bath, the spindle is driven by 
endless woven flat fabric belts. Four 


Hf Mh 


(3 SSAA AB 








! 
| 1 : _ | | separate speeds are provided. It will 
NOWN panes ‘I sae" ¥¢ to | | drill diameters from g;in. to fin. 
\ __ tainer for storing all kinds of ou Ior |1| Spindle and drill chuck completely 
daily use, the “ VALOR” OIL CABINET |] | enclosed. Belt tension readily con- 
is “at home” everywhere, and at all times. |] | trolled. Available in bench and column 
It is never too tired to deliver your oil clean ||} *YP®S and with belt or motor drive. 
and pure to the last drop, without waste or | If you have a drilling problem 
leakage. For special thick Engine Oils a | Put it up to drilling experts 


larger pump can. be supplied at a little extra 


charge. Ednble oils can also be safely stored CORON, 


the Valor way by the fitting of a tinned 
brass Pump. 


Write for prices and Folder 6 V54. 


THE VALOR COMPANY, LTD., Agents for Japan : 
BIRMINGHAM: .- Valor Works, Bromford, Erdington Alfred Herbert Ltd., Kita Ku, Osaka. 
LONDON: - + +  « 120, Victoria Street, S.W.! Agents for Canada : 


Williams and Wilson, Ltd., Montreal & Toronto. 


Buy British Goods 


VALOR ~. 


, : OIL CABINETS 
‘ In 5 sizer, 6-50 gallons. c oe ae adie 
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TAYLOR & CHALLEN 


PRESSES 

















TAYLOR & CHALLEN, LTD., 
BIRMINGHAM 19. 


AS 





1210 PRESS. With Auto. Clutch. 


One LATHE Ti me Poe a — se Cotes Hanke, Setaing HIGH-SPE ED NOTCHING PRESS 
rop For, ver sses, +, etc., I . slots per min. 
Work. Weight including Counter- cight—190 cwe. Weight— 18 cwt. 








shaft and Compound Rest- 20 cwt. 





Engineers 
and 


Makers. 





PRESS 1288. Adjustable Bed and 
Stroke. Weight—30 cwt. 





Complete Military Cartridge Plants. 





CUTTING and CUPPING PRESS. 
“1084” Weight—69 cwt. 














FOR ALL DUTIES 
HYDRAULIC PUMPS MOTOR DRIVEN 


STEAM OR MOTOR DRIVE 


— OIL PUMPS — 
FOR LAND INSTALLATIONS 
AND MARINE DUTIES 


COMPLETE OJL REFINERY 
PUMPS 


HYDRAULIC PUMP 





MARINE PUMPS 
TO SUIT ALL DUTIES 


DAWSON’S PATENT 
DIRECT ACTING 
BOILER FEED PUMPS 


TELEGRAMS: PUMPS, CLYDEBANK 
TELEPHONE: 92-93 CLYDEBANK 


CLYDEBANK 











” Presses, etc. 
“LION TW! for allow Stuffing 


NSET 
which function by Gravity, 


Boxes, etc. | “LION” AUTOMATIC HYDRAULIC TYPE. 


constructed for 2 “LION” BLOCK STEAM TYPE. 


“ROVER” is especially Cent rifugal 
Pump work. ie 


will give excel- 
lent service for 
Steam, Vater, 
acces a ee 
etc., Pumps. 


JAMES WALKER 


& 


3 “LION” EXPANDING STEAM TYPE. 


THE KING OF 
PACKINGS 


co., 


“LION” WORKS - WOKING 
"Grams: Lioncelle, 


tL "Phone: Woking 1040. 











LTD. 
SURREY’ 


“SUPETA.” 


asbestos packing Recommended f 
$ % ors - 
heat, Air Compressors, Acids, Alkalis, -— 


CLs 4 | 





“WALLICO” Gauge Glass Rin 
plied in Cone and Hexagon Stepan, on an. 
They will not go hard and crack. — 





A very high grade lubricated 





















PECKETT’S 
LOCOMOTIVES 


or att SIZES AND GAUGES 


PARTICULARS ON APPLICATION. 





PECKETT . SONS Lr. 
BRISTOL 








7a7? 


Telegraphic Address: “* PECKETT, BRISTOL.” 
Londen Representatives: FERQUSON & PALMER, 9, Victoria St., Westminster, .W.1. 
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CELLACTITE steel cored corrugated sheets  issnewsonosrecer wi 


C c L [ A C T i T € have solved a long standing problem. 


They combine the convenience and 
strength of metal with the weather and 














SEE OUR EXMiBIT 


Vv 00 Is “sd y ? M ty / if fo Vs corrosion resisting properties of Asbestos. SrANO Mrs 


Once installed either for roofing or 
vertical cover, they provide absolutely permanent 
protection indefinitely. There is no upkeep cost. 





Our photograph shows building for Messrs. J. Stone & 
Co. Ltd., at Charlton, Kent, with CELLACTITE 
Roofing, Side Sheeting and Ventilators. 


The CELLACTITE ‘“*Medway”’ Ventilator is made in 
uniform material and proves equally resistant to the 





corrosive influences that soon destroy ordinary metal 
ventilators. The design is one of great efficiency 
and we frequently have the pleasure of supplying 


our ventilator even where 
CELLACTITE may not be in use FNS 


for roofing. May we send youour 








steel-strong..... 









This cross-sectional 
detailed Reference Catalogues rye aff on 

) the bitumen 
enveloped corru- 
gated steel sheet on 
to which are bonded 
CELLACTITE 
SS Asbestos Asphaire 


CELLACTITE & BRITISH URALITE LTD .mimeementants 
LINCOLN HOUSE, 296-302 HIGH HOLBORN, LONDON we: (3) special acid- 


yet cannot corrode 






of Sheeting and Ventilators? 





proof and non-drip 
properties. 











TAS/Cel 144 











1! 


— TRADE - - - 
. TR - 26 J 
“S 5332S: ==: 
—_— ae —— 
a -- MARK: -- 





Packing Department 


at Sirocco Engineering 


** AEROTO "* (Trade Mark) Works, Belfast: 


PATENT SCREW FANS 


** DAVIDSON "' PATENT 
DUST AND FLUE DUST 
COLLECTORS 


** SIROCCO"’ 
AIR WASHERS AND 
AUTOMATIC AIR 
CONDITIONING PLANT 










Consignments for despatch to: 


AN INDIAN TEA FACTORY 


A BLACK COUNTRY 
POWER STATION 


AN OVERSEAS POWER 
STATION 


- ; A LONDON GAS WORKS 
_ —. ANORTH COUNTRY 
CONVEYING PLANT A WELSH STEEL WORKS 
‘ SIROCCO ' A LONDON POWER 
TEA PREPARING STATION 
ex e son i AN AFRICAN POWER, 
‘‘ SROCCO "' COFFEE ™ : 
CURING MACHINERY THE ROYAL NAVY 
* A POWER STATION IN 
THE MIDLANDS 


THE ROYAL AIR FORCE 
A PAPER WORKS 


Write for * dy Products *’ 
im pictures our 
activities 







DAVIDSONE SIROCCO ENGINEERING 
WORKS :: :: :: BELFAST 
é& OMPANY. LIMITED 


LONDON, MANCHESTER, NEWCASTLE, BIRMINGHAM, GLASGOW, CARDIFF, BRISTOL, DUBLIN 
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BOILING 
WATER 








ROYLES’ STEAM KETTLES 


fitted with 
Row’s PATENT Indented Tube 
for a QUICK boil. 


- 


Fig. | May be 
for fitted 
High 
~ with 
Pressures 
Automatic 
as 
illustrated. Control 
- for 
both 
Fig. 3 
_ Steam 
for 
Low and 
Pressures. Water. 





They provide a storage of water always kept “ just 
on the boil,” but with no wasteful boiling away. 







AUTOMATIC 


Biga kB. KETTLE. 
For Gives 
Pressures 60 galls. 
of 60 Ibs. per hour 

per sq. in. of 
and Boiling 
above. Water. 


One handle operation—only boiling water can be 
drawn off—instantaneous action—entirely automatic 


NEW!!! 


INSIST _ON HAVING 
~ TRIER’S “we 
“ ALL STEEL” GREASE cup 
WitH THE NEW 
POSITIVELY LOCKED 
NIPPLE. 












THE HEXAGON OF THE NIPPLE 
FITS A CORRESPONDING@ORECESS 
IN THE SHANK PRESSING — 
THUS RELIEVING THE 
OF ALL SHEARING .STRAIN — 

AND ELIMINATING ANY 

POSSIBILITY OF FAILURE. 





GUARANTEED 
FULL GREASE-TIGHT THREADS 




















FOR MORE THAN 50 YEARS MAKERS 
OF FINE LUBRICANTS & LUBRICATORS. 


“TELL-TALE ” — “ UNBREAKABLE ” 
FULL BORE — STAUFFER, Etc. 


FOR BEST RESULTS, 
CHARGE WITH :— 














OF ALL 
MILL FPURNISHERS 
AND 
FACTORS 

OR 8158 
DIRECT FROM 





hmuD. IKADE MARK 
LTD. 3%6 VICTORIA ST., 
TRIER BROS. wzn== 
, e S.W.1. 

















58 YEARS’ EXPERI- 
ENCE IS EMBODIED 
IN OUR LATEST 
IMPROVED TYPE 
WHICH GIVES THE 





“Re SHOVEL STOKER 


Steet COAL ELEVATOR 
CATALOGUE AND FULL 

PARTICULARS. 
JAMES PROCTOR, LTD., Hammerton Street Ironworks, Burniey. 
London. Office :..36.& 37,. Queen Street, E.C.4. 
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ory: na Bdence Cal the 


adaptability of WitSaane MORRIS Industrial 





Engines is: to '!be* found in the fact that while 
Messrs. C. & J. Weir Lid. use them 
for refrigerating plant and Messrs. Murex 


Welding Processes Ltd. for arc- 





welding generators, Messrs. Greenwood & 
Batley Lid. use my or lie petrol-driven 
trucks and Mold R. Richards for their 
boring equipment. 


artesian-well 


MORRIS Industrial Engines can without 





doubt solve your power problem foo. 


M Oo ke Rr ' $ INDUSTRIAL 


ENGINES 


THE MORRIS INDUSTRIAL ADVISORY BUREAU 
is always at your service, Send for full particulars to 


ENGINES ADVISORY DEPT., MORRIS MOTORS LIMITED, COWLEY, OXFORD 





INDUSTRIAL 
























 AULD’S “x, 


RELAY REDUCING VALVE 


specially suitable for Extraction and 
Back Pressure Engines and Turbines. 9° 


DAVID AULD & SONS Po 


Whitevale Foundry GLASGOW | 



















- 















































1° 
































GUARANTEED 


TEON is guaranteed in these words :— 





“Every belt carries our guarantee that 
if after reasonable and fair treatment, 
under conditions which have been 
specified on the order and accepted by 
us, a belt should prove a failure, we will 
replace it with a new belt free of a 
as proof of our good faith.” 


Teon has as its basis a 410z. cotton duck 
the heaviest and strongest used in the 
manufacture of belting. 


The yarn is spun from .a. superfine res ' 
of long staple American cotton and is woven 
to the special Tediispedificatior! for maximum 
strength longitudinally andéfaterally. This 
weave gives the maximum durability and 
resistance to the pull of belt fasteners. 


Teon compo, is a secret preparation ; it is 
prime factor in the belt’s ability to wath 
efficiently in heat, steam. and’ water,',.and 
under all adverse conditions. 











Years of experience have proved the merits 
of Teon for every type of drive, have 
shown how it elifftinates costly “‘ shut-downs ”’ 
through belt failure: 


FLEMING .BIRKBY..& .GOQDALL LTD 


WEST GROVE MILL. HALIFAX 
London Office Stores: 1, Broad Street Place, E.C.2, 


Stock delivery from Branches in all districts. 

















This new type of Teon belting is 
stapled transversely instead of longi- 
tudinally; thus providing increased 
flexibility. Itis. particularly suitable for 
use where a drive must run over small 
pulleys. The original TEON belting, 
longitudinally stapled, is still available. 









Send for a copy of the new 
Teon Booklet ‘The 
Driving Code’’ which 
contains much of interest. 
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BRETTENHAM 
HOUSE 


is no exception to the General Rule. 
In the front rank of London’s 
Modern Buildings it has, very 
naturally, an extensive equipment of 


BULL 
SUPER-SILENT 
MOTORS 


Where silence is essential Bull 
Motors are specified in ever 
increasing numbers. 


Write for List A 102. 


LONDON OFFICE PHONE: TEMPLE BAR 5256. 7615 


pu LL ORs 


IPSWICH, ENGLAND 


BRANCH OF E.R.& F. TURNER, LTD. 





MN 





ll 
lll 





STEEL CASTINGS 


FROM A FEW POUNDS 
UP TO 6 TONS WEIGHT 


Special facilities for 
repetition work. 


We supply High 
Quality Steel Castings 
for all engineering re- 
quirements including 
Pressure Castings for 
steam, hydraulic 
or other purposes and 
to Lloyds, Board of 
Trade, Admiralty, War 
Office, etc., require- 
ments. 


(ELECTRIC PROCESS) 








QUICK 
DELIVERY 


For specially urgent 
and breakdown orders 
we can despatch with- 
in 48 hours. We also 
undertake necessary 
pattern making and 
machining. 

Quotations submitted 
against drawings or 
patterns. 


CROFTS 


_ (ENGINEERS _ LTD.) 
BRADFORD 








WATER 
‘AND STEAM 


In long random lengths up to 40 
feet free from scale and blisters. 


Aiso WELDLESS TUBES 


Large Stocks. Attractive Prices 







ROAD, LONDON, N.W. !10 








PARK ROYAL 
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motor vehicle. 





of charge. 





canvas hose. 





time. 





IDEAL FOR THE PROTECTION 
OF FACTORIES, WORKS, ETC. 





Write for Pamphlet 640 P. 





The MILL that has Stood the TESTof TIME 





IMPROVED GIANT GRIFFIN MILL 


THE MOST EFFICIENT UNIT FOR PULVERIZING :— 





Portland 





MERRY WEATHERS’ 
“ XAUST-SUDS” FIRE EXTINGUISHER 


Utilizes exhaust gases from any 


Will produce 1,000 gallons of fire 
extinguishing foam from | gallon | 


Operated with ordinary plain 


Gives foam at once and all the 


7798 


MERRYWEATHER & SONS LTD., GREENWICH. 


Limestone, Coal, Slate Waste, 


Cement, 
Basic Slag, Phosphate Rock, Ores of all kinds. 
FINISHES IN ONE OPERATION. 


BRADLEY PULVERIZER CO. 








(inconPORATED WITH LIMITED LIABILITY In U.S.A.) 


37, Walbrook, London, E.C.4., 


Tel,: Mansion House 6084. Tele.: “ Equestrian Cannon, London.” 


—<_ 


BULK SAMPLES puvstiss4, '=, ost, London 





PULVERIZING SPECIALISTS 
FOR FORTY YEARS. 





















BOOTHS’ 


Weatherproof / amma 





The “Stream -line” 
Laths of Boovhs’Rolling 
Shutters have no extra 
corrugations to retain 
dustand hold moisture 
which causes the laths 
to rust. The photo- 
graph aboveshows how 
the shape of the laths 
allows the rainwater 
to run offand prevents 
the collection of mois- 
tureat the point where 
the laths interlock. 


ROLLING SHUTTERS 


Booths’ Rolling Shutters are specially suitable for Stores, Garages, Warehouses, 


Workshops, Loading Ways, &c.. and range in size from Hand-operated Shutters 


to Electrically-operated Shutters for Large and Unusual Openings. 
Catalogue on Application to 


JOHN BOOTH & SONS (BOLTON) LTD. 














and 


speed 


with.. 















Regd. No. 806525 





IMPROVE 
working 


conditions 


INCREASE 


production 











Take a load off your costs 
and accelerate production 
speed by heating with efficient. 
comfort-giving and money- 
saving Univectairs. You'll 
gain in better output from 

our operatives because 

nivectairs heat more com- 
fortably and eliminate air 
stagnation—the chief cause 
of human fatigue. Firstly, 
Univectairs embody an 
element with exclusive heat- 
ing capacity. Secondly, the 
New Air Grille, superseding 
old-fashioned louvres, directs 
the heat more efficiently down- 
wards to the working level, 
diffusing warmth over a wider 
area and preventing heat from 
rising wastefully to the ceiling. 
As a result the working tem- 
perature is accurately con- 
trolled and heating costs are 
reduced. 


Made for steam, hot water or 
electricity, Univectairs can be 
used with any existing heat- 
ing system. Once installed, 
they will give a life-time’s 
efficient service. Write for 
Brochure No. U.H.2. 


Britains Better Heati ng 


UNIVECTAIRS 





BRITISH TRANE co. LTD. 
Vectair House, Newcastle Place, Clerkenwell, London, €E.C.! 
Telephone : Clerkenwell 6864. 

Representatives at : 

Belfast, Birmingham, Blackburn, Cardiff, Leicester, Newcastle, Sheffield and = Glasgow. 
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Guest « Curimes 


LIMITED 
ROTHERHAM. 






















VALVES 



















FOR EVERY PURPOSE 









London Office: 
CECIL CHAMBERS, 76, STRAND, W.C.2. 














Lad 


FFORD PARK. MANCHESTee, 
f , 
:~ . 


VICKERS ELECTRICAL CO. LTD. 
4 a? 1, om 


oe 

4% - ‘ 
vu o. me LS 
re Ghee oma) 
7 _- 


+4 tes 


ER er 


"MP Vick ers — 














‘g have to tackle many different 
types of welding. Some jobs 


require greater skill than others, 
but I have found there is always a 

*Metrovick” Electrode to suit my 
purpose. 


“The ‘Metrovick’ WELDING 
J LTD. DATA CHART isalso most useful. 


TRAFFORD PARK +» MANCHESTER {7 Shall! send youacopy?” 















“THE 


e A * I ° 
(PROV-PATENT) 


ISOLATING 
—VALV E— 


For quick disconnections of KIERS, AUTO- 
CLAVES, Etc. Also use ‘G.T.’ tenjacing Swivel. 


SOLE MAKERS: 


GEORGE TAYLOR (-2:,.) Ltd. LNDUSTRIAL 
PROJECTION 
APPARATUS 


ounders 


All Saints Street Works, 
BOLTON, 3, 
Lancs. 





G. CUSSONS, LTD.., 


The Technical Works, 
“MANCHESTER, 7. 



























Piston 
Operated 
Type. 


THE BRADFORD | 


STEAM TRAP 





Simple and Positive Action. 


Made in Two Types: 


Instantaneous Opening and Closing. 
Discharge Full Open or Dead Closed. 


A.—Piston Operated Discharge. 
B.—Weight Operated Discharge. 


No Wire Drawing. 


Thousands in Work. Fitted on Approval. 





Telegrams— 
“ Metallic, Bradford.” 





THE URITED STATES METALLIC PACKING CO., LTD., 


SOHO WORKS, BRADFORD. 


Branch Offices :—London, Liverpool, Bolton, Glasgow, Swansea, Newcastle, Sheffield, Cardiff, Portsmouth, 
&ec., &c. 


Telephone— 
4705 and 4706. 

















; 
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112 m.p.h. with 


(ain 


Another example of the confidence 
placed in R & M Bearings is the 
equipping of the link motion oper- 
ating the Gresley-Walschaert valve 


gear on Britain’s fastest train. 


This application is one that we 
pioneered as long. ago as 1926. 
Wherever reliability is essential, 


why not follow the leading designers 


and specify bearings made by 


RANSOME MES 


Bt ARING ( 








8119 


FRICTION ~ 
FRACTION 


This is no mere slogan, when you use 
MAGNOLIA Pedigree BEARING 
METALS. Reports on our original 
‘** Flower Brand” MAGNOLIA Anti- 
Friction METAL in bearings that have 
not been relined for upwards of 30 
years confirm the practical advantage 
of its extremely low co-efficient of 
friction, This graphited metal is suit- 
able for all steady speedsand pressures 
(even the highest), but where there 
is. a pounding or hammering load, as 
in diesels, gas engines, stone breakers, 
etc., etc., we recommend 








MAGNOLIA 


OIL ENGINE NO.1 


METAL 


May we send a small ingot for your inspection? 


The MAGNOLIA ANTI-FRICTION 
METAL Co. of GREAT BRITAIN, Ltd, 
34, VICTORIA STREET, LONDON, S.W.1- 
AGENTS. ALL OVER THE WORLD. 





TAS/MA 44 














HEENAN AND FROUDE, 


Froude Dynamometers, Heenan Electric meters, Com 
Test Shops, Water Coolers, Oil Coolers for Transformer and 
Coolers for Ventilating Turbo-Alternators, 
Exchanges, 


WORCEST 


Air Filters, Air Heaters, Heat 
Refuse Disposal and Utilization Plants, Mechanical Balers for Scrap 
and CESTER. Material, Wire and Strip Forming Machines, Sera N CLAN 


LIMITED 


Equipment of 
enching Oils, Air 


LAND. 











CRANES 








FOR ALL TYPES— 


Send us your 
enquiries 











WELDED AND 
RIVETTED 
STEEL MAINS 


We are specialists in the manu- 
facture of all classes. of Struc- 
tural Steelwork, Tanks for oil, 
water, etc., Gasholders and Gas- 
works, Plant, Boilers, etc. 


CLAYTON, SON & Co. Lp. 
wate» LEEDS, « vache. 


sO9L 














[SUPPLEMENT page XXII] 


ENGINEERING. 


[DEc. 27, 1935. 








MACHINE 
CUT 
WHEELS. 


WORM AND SPUR 
REDUCING GEARS. 


The REID GEAR CO. 











nmear PAISLEY. 


REFRIGERATING 
MACHINERY 


CONTINUOUS SERVICE 
AND ADVERSE HEAT 
CONDITIONS. 


SEAGERS L"- 


DARTFORD. 























Nt Hl a mh Mili 
— il A 
R =i 


LINWOOD. 


' 1 








THE MARK -a guarantee 
of quality... 


HIGH TENSILE ALLOY STEELS & 
CASE-HARDENING STEELS FOR 
AUTOMOBILE - AIRCRAFT AND 
GENERAL ENGINEERING 
PURPOSES-HIGH SPEED- 











BROWN BAYLEY’S I 
__ STEEL "a LTD. SHEFFIELD 9 











HIGH SPEED 
DIESELS | 


MARINE AND 
STATIONARY 
ENGINES 


RANGE: 


24 to 72 B.H.P.— 
1,000 R.P.M. 
2 to 6 Cylinders. 


60 to 240 B.H.P.— 
900 R.P.M. 
‘Se 3 to 12 Cylinders. 
4-Cyl. 80 H.P, Engine with Reverse and Reducing gear. 
Full particulars from the Manufacturers: 
GLENIFFER ENGINES, Ltd., ANNIESLAND, GLASGOW, W.3. 
Telegrams : “ Glengine, Glasgow.” 8133 














The Highest Quality Castings 
at Economical Prices. 


We maintain a standard which gives you the 
satisfaction of long service and which has gained 
for us a sound reputation. An enquiry will bring 
quotations for your particular requirements. 





We are manufacturers of :— 


ENGINE and BOILER FITTINGS. 
ANTI-FRICTION METALS. 





All classes of Non-Ferrous Ingots, 
India Rubber and Asbestos Goods. 


BRASS AND IRONFOUNDERS, 
MILL AND COLLIERY FURNISHERS. 


PEGLER & LOUDENLTD., 


54-60, Brown St., GLASGOW, C.2. 
’Phon Tele: Gunmetal 





©: 3240 Central. 



































ad Reliable Fittings _for 
Severe Modern Service with 
Steam, Water, Oil or Air. 
If you make Land Boilers 
Make our Acquaintance. 
( will be a pleasure to send you our Catalogue. 


Ja 


A. COCKBURN & CO., 


DENNISTOUN, GLASGOW. 





7705 


























GRAFTON & CO. 


CONTRACTORS TO H. M. GOVERNMENT. 
CYCLOPS WORKS, 


ESTABLISHED 1886. BS ED FO on D. 





STANDARD STEAM CRANES 2 TO 10 TONS CAPACITY. . 
Modifications to suit all requirements. 7832 
‘atalogue 


Mlastrated C: free on application. 


Telegrams : “ Grafton " Bedford Telephone : Bedford 2490. 
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Paten: 3 ms for Sale continued from | page & 3. 


British Patent 289739. 


Tipping Tracks.”" For SALE or Licence.— 
Apply. CHATWIN & CO., Patent Agents, = 
Gray wi 


Inn Road, London, W. C.1. 


Ts e "Proprietors of Letters 
‘atent No. 282681, relating to “‘ Improve- 
ments in or relating to Centrifugal Apparatus for 
the separation of Suspended Particles in a Liquid,” 
DES! LE to DISPOSE of the PATENT or to GRANT 
LICE NCES to interested parties at reasonable terms 
with » view to the adequate working of the Patent 

in Great Britain. 

Inquiries to be addressed to AKTIEBOLAGET 
VIN ELCENTRIFUG, NORRTULLSGATAN 23, 
sTOCK HOLM, SWEDEN. W 169 








MISCELLANEOUS. 
He Purchase Finance. We 
specialise in pois _ oo finance for 
Machinery Manufacturers’ if you wish 
to buy plant on h.p. we any ‘arrange it.— HIRE 


PUR: HASE CONSULTANTS, 19, Goodge Street, 
W.1. Museum 5070. U 907 








ADVERTISEMENT RATES. 


~The charge for advertisements classified under 


the Headings of Appointments Open, Situations 
Wanted, Tenders, &c., is four shillings for the first 
four lines or under, and one shilling per line up to 
one inch. The line averages seven words. When 
an advertisement measures an inch or more the 
charge is 12s. per inch. Payment must accompany 


all orders for single advertisements (which should 
be delivered not later than Mid-day on Wednesday, 
otherwi ise their insertion cannot be guaranteed). 
5% allowed on 6, 12$% on 13, 25% on 26, and 334% 
on 52 weekly insertions. 








ee 


PETER—witi 


ONE EXCEPTION 


With one exception Peter is an 
ordinary little fellow. Chubby, like- 
able, just five-and-a-half, full of life 
and fun and on occasions—be it 


admitted—of naughtiness. 





Just now Peter's rather important 
for this is his first term at school, and 
he's grappling with the intricacies of 
“ABC” difficult 
subjects to all men of five-and-a-half, 
but even more difficult in Peter's case 


because—bad luck— he’s totally blind. 


and “ Twice-Two” : 


That's his One Exception. 
Peter learns reading, writing, and 
‘rithmetic through the medium of 


“Braille” —dull stuff compared with 
the coloured picture books of most five- 
and-a-halfs. However, he’s a stout lad is 
Peter, and he’s making great progress. 
Would you like to know more about 
him? How, in spite of his “One 
Exception,” he is being educated and, 
when older, technically trained and 
usefully employed. 

There is a long waiting list of “* Peters ” 
throughout the British Isles, for whom 
training and accommodation must be 
provided in the immediate future. 

Wili you help with a donation or 
annual subscription? Any sum, large 
or small, will be gratefully received. 


Here is a suggestion. Your eyesight is 
h 3d. a year to you. Send Peter 
his handicapped pals 3d. for every 
year you've had it. Now, please, in 
case it slips your memory. Good idea? 
Th. Chairman, 


wor: 


} 
anc 


SCHOOL FOR THE BLIND 
(Founded 1838). 


SWISS COTTAGE, LONDON, N.W.3. 


















BRAM 


PATENT 













waste. 


Brammer 


of VRope Pulleys. 


Ask for a Copy of the New Brammer Catalogue. 


H. BRAMMER & CO. LTD., 


KIRKSTALL 
ROAD 


ROPE 
DRIVES 


The most Flexible Drive for gen- 
eral industrial applications, ratios 
up to 10 to | easily obtained. 
Ropes are Endless or jointed at 
will and can be built up to any 
length from stock coils. 


No Bolts, Fasteners or Tools 
required. No short ends. No 


STOCK DRIVES UP TO 50 H.P. 


Ropes are supplied 
28° or 40° angle to sult any make 


LEEDS, 4 











{ANY SIZE OF BOLT 
CAN BECOME A 


HOOK - BOLT 


by fitting this Patent 


HOOK - BOLT HEAD 


| ADAPTER 


Patent No. 411400. 


Fits any size of Bolt with 
Square or Hexagon Head and 
Round or Square necks. 
Eliminates drillin and is 
STRONGER, CHEAPER and 
BETTER than the ordinary 
Hook Bolt. 

Send for full details to ; 


HY: AY 
47, Queen’s Rd., Bradford. 
Phone: 5657 



















The Luton Engineering Pattern Co. 


PRINCESS ST. LUTON. Phone : 
8162. FOR 


PATTERNS 


Accuracy & Punctuality Guaranteed. 





“WOODITE,” 


The Best 
Material for 
For Valves 
Ram Rings, 


in all Sizes‘and Sections. 


GAUGE GLASS RINGS & STEAM PACKINGS 


Joint Rings, Pump Cups, 
‘Packing Rings and Sheeting 


Contractors to H.M. Government, Admiralty, eg Se Post ‘eas India Office and the 


Colonial and Foreign G vernments 


Unrivalied for all High Pressure 
Steam or Electrical installations 


Also Hose and Belting. 


Price List AND Futt Particutars ON APPLICATION TO— 





WOODITE COMPANY, LTD. 


WARRINGTON, peut 


Tel. Address : “* Woodite, Warrington.” Telephone No. : 





Warrington 1124, 











THE 





MANUFACTURED BY 


JOHN JARDINE LIMITED 
Deering Street NOTTINGHAM 


Telegrams: “ JARDINE,” NOTTINGHAM. 





FOUNDATION - EFFICIENCY 


BEARINGS HANGERS 
SHAFTING SLINGS 
COUPLINGS BRACKETS 
PULLEYS STANDS 
COLLARS WALL BOXES 


Telephone : 


6878 


8296 & 6. 














** National ’’ Patent Fusible Plugs 


The Reliable Low-water Safeguard. 


Suitable for all types 
of 


» Internally 
a Fired Boilers 








The National Boiler and General Insurance Co. Ltd. 


(Sales Dept.) National Buildings, 


St. Mary’s Parsonage, Manchester 3. 


London Offices : Empire House, St. Martin’s-le-Grand, E.C.1. 





6841 













Gearing, Pulleys. 


For illustrated advert. see page 42, Nov, 15. 


BARRY, HENRY & COOK, LTD., 


Engineers, ABERDEEN. 7602 








MECHANS LIMITED, 


Engineers & Contractors 
SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 

10, Princes Street, Westminster, S.W.1 
See Ilustrated Advertisement appearing 
Dec. 20. 


6418 





aS COM lice eel. lelll leh 










ALL DIRTY METALS 
IN ONE 
OPERATION. 


THC IMAS & BISHOP LTD 
* 37, TABERNACLE ST 











LONDON.EC 2 








MOISTURE PROOF 


BOXES 
GREASEPROOF 





IMPREGNATED 
CARDBOARD 
CONTAINERS 


for the Engineering Trade. 


The Pack that keeps your goods in the 
same condition as when packed. 


The proved box after over 25 years’ use. 
Send for free samples. 
PEARLITE BOX CO., LTD., 


London & Manchester. 
Head Office: West Road, Tottenham, London, N.!}, 





7790 Telephone : 3950-1. 
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PETTIER 


OIL & PETROL ENGINES 


SIZES:1% ro 480 B.1LP 


PETTERS LIMITED. 


LONDON: BUSH HOUSE .ALDWYCH WC 2 
Works: YEOVIL, ENGLAND. 


HAMWORTHY 


OM ENGINES 
PUMPS and AIR COMPRESSORS 


THE HAMWORTHY ge cO., Ltd., 
Works :—Pootr, Dorset 


76, Vieto ria Street, LONDON 
Branches {38 Queen Street. GLASGOW 


M°‘ LAREN 


LIGHT WEIGHT HIGH SPEED 
DIESEL OIL ENGINES 
FOR EVERY PURPOSE 
J. & H. MSLAREN, LTD, LEEDS, 1. 


AMSLER 
TESTING MACHINES 


Send for catalogues to British Agents :— 


T. ©. HOWDEN & CO., 


5 & 7, Fleet Street, Birmingham. 


D..20 
Pe. woke neon 
er 


ofnd nee ike 


cans ae 
SO Ses oa ee 


The CLYDE STRUCTURAL IRON CO. , Ltd. 


Clydeside Ironworks, Scotstoun, Glasgow 
MANUFACTURERS OF 


Iron«Steel Roofs 27 hag 
Work shops, “Xc., &e 


London Agents, GILLESPIE LTD., Leadenhall 
Buildings, 1, Leadenhall Street, E. C.3. 78138 












































. De rs RS o. ts 
= rs a ME) bs 


Part of an installation at a large Shipyard, 
showing Welding Regulators. 


IMPORTANT ADVANTAGES 

(1) Low initial cost. 

(2) High operating efficiency; approx. 
91%. 

(3) Static; no rotating parts. 

(4) Negligible maintenance. 

(5) Suitable for all grades of electrodes. 

(6) Stable arc; easy to hold without 
spluttering. 

(7) Good penetration. 

(8) Reliability. 


Portable single- 
operator Weld- 
ing Equipment. 








GLISH 
ECTRIC' 


A.C. 
§; ARC WELDING 
EQUIPMENT 


» SINGLE on MULTIPLE 
: OPERATION 


6-operator oudnent rare the Transformer ond three of 
the six Regulators. 


Our welding engineers will be pleased to 
advise you on any welding application without 
obligation. May we show ‘ou an equipment 
in operation ? 


Write for Publication R. 54 


a Ree SRY 


ELECTRIC COM PANY LTD. 


Queens House, Kingsway. London,W.C 
Works: STAFFORD, BRADFORD, RUGBY, pensTon 


4100 








F-OCKBURK 


The World Renowned Steam Valve Specialists. 


Improved High Lift 
Safety Valve 


(Cockburn - MacNicoll Patent) 
' 


i) Approved at 50% reduction in 
Area of ordinary Safety Valves. 


Improved 
Emergency 
Shut-off 
Valve : 
(Cockburn - MacNicol! Patent) 


Fitted with Oil Cylinder 

suitable for Aspinall’s Patent 

Turbine Speed and Emergency Governor 
and forced Lubrication Control. 


ENSURES PERFECT CONTROL. 


COCKBURNS LTD., CARDONALD, GLASGOW. 


Telegrams: “Cockburn, Glasgow.” 
Telephone: 361 Govan (2 lines). 


Codes: A.B.C. (Sth Edition), Liebers. 
Marconi International. 


Combined Regulating Throttle 
and Emergency Valve 


(Cockburn - MacNicoll Patent) 


Throws light duty on Governor. Simple and 
most effective combination in the world. 


6590 








a 
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The 
ENGINEERING and ALLIED TRADES 


could not exist without 


VULCANITE 


Moseley Vulcanite linings and wearing parts are essen- Moseley Vulcanite is non-absorbent, non-corrosive, 
tial in all industries producing or using acids and dyes smooth, hard and long wearing; its use eliminates 
in bulk. It is the only suitable material for pipes and constant replacement of working parts in stop valves, 
the covering or lining of all parts coming im contact etc. Specify MOSELEY Vulcanite for lasting quali- 
with corrosive fluids. ties and reliability. 


Write for Catalogue No. M2. 



















Screwed tees, elbows, 
unions and sockets made 
to all diameters, im all e ‘ 
standard types and sizes. Vulcanite taps are 
manufactured in all 
types and sizes, 
screwed. flanged, 
spigotted for use 
with hose, bib taps, 
drive-in taps, etc. 








Flanged Pipe in C.H. 
Quality Vulcanite. 






Bend with Grooved 
End for Hose Con- 
nection. 

Moseley bends, pipes, 


etc., are made to . 


OF-T. standents to on. : Wipes of oft chute ant cieenathe a> anade with or 


without flanges. Standard dimensions :— 





replacement -- LL. iasige diameter ooo ono +” to 6” 
they can be manufac- l thickness se dnt +” to + 
tured to any other stan- Fun. diameter ove o 33” to 11” 
dards as required. Other specifications can be carried out. 


oe i ie V4 08 OF. Es 


see its | 
I LIXYA LAT 


DAVID MOSELEY & SONS, LTD., Ardwick, MANCHESTER, 12. 19/20, Holborn Viaduct, LONDON, E.C.1. 
17, Ombersley Road, Balsall Heath, BIRMINGHAM, i2. 126, Ingram Street, GLASGOW, ~ 














STEEL CASTINGS 


by Open Hearth Acid Process from 
12 tons to a few pounds in weight. 


TO PASS ADMIRALTY, LLOYD’S, BOARD OF 
TRADE OR BUREAU VERITAS TESTS. 





Castings for Railways, Shipbuilding 
Yards, Engine Works, Rolling 
Mills, Iron Works, Bridge Work, 
Hydraulic and Electrical 
Machinery, Mining, River Dredger 
Excavating Work. 








SPECIALITIES : 
Tooth Wheels and Pinions used 


in connection with Cranes, 








Winches, Capstans, etc. 
MACHINE MOULDED CAST STEEL HELICAL BEVEL GEARING. 
Cast Steel poe Heads. 
W. SHAW & CO., Ltd., Wellington Foundry, MIDDLESBROUGH. 
Telegrams—“* WELLINGTON, rethnd Fr rine) ON ADMIRALTY AND WAR OFFICE LIST, 
London Offiee : 20, Grosvenor Gardens, 8.W.1. Representative: GEORGE 8S. DAVIDSON, 
Representative for Manchester and Birmingham Districts: T. W. “ DIXON, Clifflands, Lymm, Cheshire. 
Glasgow Office: 4, West George Street, Glasgow Representative: J.G. McONIE. 
Agent for Durham and Northumberland: G. NELSON, 14, Akenside Hill, Newcastle-on-Tyne. 3209 





- EW iT 
AERIAL RO} ay POlN S 


STEEL RAILS & accessories 


EXPERTS IN RAILWAY 
SIDING CONSTRUCTION 


TELE.: “RAILS,’’ WIDNES. 








NEW “ THOMPSON” 


BOILERS 


EX STOCK 





MOST MODERN “DISH END” TYPE 
WITH CORRUGATED SECTIONS ;\, 


P. 
One 30 ft. x 9ft.3 ins. x 200Ibs. 7 
One 30 ft. x 9 ft.3ins. x 120 Ibs. 
One 30 ft. x 8 ft. Gins. x 200Ibs. 7265. 
One 30 ft. x 8 ft.Gins. x 180Ibs. 7302. 
One 30 ft. x 8ft.Gins, x 16 Ibs. 7266. 
One 30 ft. x 8 ft.3ins. x 210Ibs. 7175. 
One 30 ft. x 8 ft. 3ins. x 180lbs. 7294. 
One 30 ft. x 8 ft. Zins. x 160)lbs. 7301. 
One 10 ft. X 4ft.Oins. x 120 lbs. 6443.(C) 


“ Siemens Acid Steel. 
Also WATER TU BE ECONOMIC 
CORNISH and VERT CL BOILERS. 
SUPERHEATER AND PIPEWORK 
te 


re ee 
Repairs to all types of Boilers by first-class men. 


JOHN THOMPSON 


WOLVERHAMPTON LTD., = 70165 
WOLVERHAMPTON, ENG. 


MACHINE CUT GEARS. 























CHANGE WHEELS & STANDS. 

All Sizes 14 d.p. to 4 d.p. fecuomesty Cot by How 
rocess. ery Low Prices. Ask for 

SPUR GEARS. 

Standard patterns for all sizes, oval or + section 
arms, to 2 in. pitch, face to suit to 5 ft. diameter. 
MITRES & BEVELS. 

To 2in. pitch. Any sizes to order. 


PAPER & RAW HIDE PINIONS. 


SKEW & WORM GEARS. 

CLEAN CASTINGS. Spur Gear Blanks 

from any one of the above patterns. Balance Wheels 
made up to suit customer, and Castings only 
cugotied if required. 

Gener Machine Castings made to customers’ 
Patterns. 

Low Prices for Planing, Boring, Turning Srew- 
cutting, 


Send your Enquiries = 


Greenwood’s Standard 
Gear Cutting Co., Ltd., 








NEW BOND STREET, HALIFAX. 


Telephone : 2 Telegrams : “Gears” 

















[SUPPLEMENT page XXVI}] ENGINEERING. | [DEc. 27, 1935. 











CENTRIFUGAL PUMPS 





ed} 

A We illustrate HSC one of our HS range, the outcome of 

40 years’ experience of pump construction, remarkable for 
high efficiency and moderate cost. 

Centrifugal 


We are always ready to advise on any pumping problem 
symbol 


Get into touch with us or write for list 1865 








THE PULSOMETER ENGINEERING co LTD 


(Dulsometer- 


READING 


Nine Eims tronworks 


LONDON 


39 Victoria Street SWI 
7430 


TRADE MARK 











THE CURNON STEAM FLOW INDICATOR 


An accurate yet Inexpensive instrument of almost universal application, introduced to meet engineering requirements which may not justify the instaiia:ion 
of a recording steam meter. Ensures Perfect Boiler-house Control. May be adapted as a STEAM LOAD INDICATOR. or a iSO TABLE TEST 
METER. Also : Recording Steam Meter, Pressure Recorders, Draft Recorders, &c. 

Write for full particulars to: 


CURNON ENGINEERING CO. - - Claude Works, Chorliton-cum-Hardy, MANCHESTER. 


Australia :—Mesers. H. G. THORNTHWAITE & Co., Kembla Building, Margaret St., SYONEY, N.S.W. 








BUYING PISTON RINGS- 











SEE THAT THEY ARE 


O 72 INCHES DIAM 


PRODUCES THE MATERIAL, THE ACCURACY, & THE FINISH! 
OF THE PRODUCTS OF 


THE STANDARD PISTON RING € ENGINEERING CO LTD 


SHEFFIELD. 




















—— 


DREDGING PLANT 


Up to the Largest 
Dimensions and Capabilities. 














Grand Prize at London Exhibition, 1909. 
Gold Medal, Japan-British Exhibition, 1911. 


Bow and Stern Well Centre and Side Ladder Bucket, 
Barge Loading and Hopper-Dredgers, Suction Dredgers, 
Cutter Dredgers, Trailing Dredgers, Reclamatioa 
Dredgers, Grab Dredgers, Hydraulic and Mechanical 
Agitators, Discharge Pipes and Pontoons, Hopper 
Barges, Sewage Steamers, Caissons, Tugs, Ferries, 
Paddle and Screw Steamers, Delivered Complete or 
Shipped in Sections. 7018 














Spare Gear and Renewals Supplied 
to existing Plant. 


TWIN-SCREW BUCKET LADDER HOPPER DREDGER “LORD COCHRANE.” 


FERGUSON BROTHERS (Port Glasgow), LTD. 


London Office: 6, Bloomsbury Square, Holborn,w.1, SHIPBUILDERS AND ENGINEERS, On War Office and Admiralty Lists. 
“ YALDNIF, WESTCENT, LONDON.” NEWARK WORKS, PORT GLASGOW. _ Tele. Address? DREDGER, PORT GLASGOW. 


Telegrams: 
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